HenapramenT oOpa3zoBanus ropoja Mpkyrcka

MynununaibHOe 010pKeTHOE 001eo0pa3oBaTesibHOE yUpexkIeHre ropoaa Upkyrcka
cpennsis o0meoOpaszoBarenbHas mkoa Ne 9 um. A.C.Ilymkuna

664007, r.Mpkyrck, yin. Mocuda YTkuna, 15
Ten/akc (3952) 20-89-07, e-mail: sch9@mail.ru, caiir: http://www.irk-sch9.ucoz.ru

H

A
s, A NOKYMEHT NMOANWCAH
m’i: # ’; SNEKTPOHHOW MOANNCHIO <<YTBep>KIIaIO»
&= Hupexktop MBOY r.Mpkyrcka
epTudukat: 2051B72E60A00EE236FD578DBC8D5F97
gnz?neneu: CemeHIoK AHTOHVHa BacunbeBHa COIH N(_) 9 I/IM .A.C. HYH_IKI/IHa
[Lencteutenen: ¢ 12.09.2022 go 06.12.2023

A.B. CemeHIOK

PABOYASA ITPOI'PAMMA
no ¢usuke

(ma3BaHue Kypca, IpeaMeTa, TUCIUTUTIHEI (MOIYIIS))

g 10-11 kiaaccos

Cpoxk peanuzanuu nporpammbl 2023-2024, 2024-2025 yueOHbIC TOABI

Pabouass mporpamma cocTaBliegHa Ha OCHOBE TpeOOBaHUH K
IUTAHUPYEMBIM pe3yJIbTaTaM OCHOBHOM 00pa3oBaTENbHON MpOrpaMMbl
ocHOoBHOro obmiero oopaszoanuss MBOY r.Upkyrcka COILI Ne 9 uwm.
A.C.Ilymkuna

[IporpamMmma paccMoTpeHa Ha 3acelaHHH MPEIMETHOTO METOIUYECKOTO
o0ObeIMHEHUS YUUTENICH MaTeMaTUuku, GU3MKU, HHPOPMATHKHU
[Ipotokon Ne 1 or 29 amrycra 2023 r.

[Ipeacenarens MO (U.B. I1etposa)

HOANHCH pacumppoBKa

UpkyTtck, 2023 r.


http://www.irk-sch9.ucoz.ru/

MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMM IpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3HKe BKIIOUYACT:

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 HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoabHBIN Kype GU3NKH — cHCTEMOOOpa3yomnii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBHIMIOJIHEHUU UMH YIEOHBIX UCCIIEIOBAHUI.

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 SIBISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

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

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

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

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (U3UUecKue TeopuH ((popMHUpOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
o0pa3oBaTeNpHOrO IMpolecca MCXOAs W3 OCOOEHHOCTEH IUIAHUPOBAHMUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACUYETHBIX M KAuYE€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 W WHTETPUPYs 3HAHUS U3
pa3HbBIX pa3nesnoB. /[ KaueCTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs HA
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (PU3NYCCKOW MOJEIH IS CHUTyallMd TPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY OOCCIEUYCHHIO ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(GU3MKN Ha YPOBHE CPETHETr0 O0IIeT0 00pa30BaHUS TOJKEH U3y4aThCs B YCIOBUSIX
peIMETHOTO0 KaOuHeTa (M3WKH WM B YCJIOBHUSX HHTETPHPOBAHHOTO KaOWHeTa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKU JTOKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.
JleMmoHCTpanioHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHITITIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBAeT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.
JlabopaTopHoe 000pynOBaHHE I YYEHUYECKUX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.
OcHognvimu yensimu n3ydeHust GU3uku B o01eM 00pa30BaHUU SIBJISTFOTCS
e (opmMupoBanue HHTEpeca M CTPEMJICHUS OOYYAOIIMXCSI K HAYIHOMY
W3YYCHUIO TPUPOJIbI, Pa3BUTHE WX HHTEJUICKTYyaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

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

e (opMupoBaHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUN OOBSCHATH SBICHUS C HCIHOJIB30BAHUEM

bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poind (U3UKU OJIST Pa3BUTHS JIPYTHX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne 3TUX Ieiield 00ecreuynBaeTcs PENICHHEM CIEAYIOINX 3a0ay B
mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMPUOOPETCHHE  CHUCTEMBl  3HaHUK 00  0o0mWMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIKOYAs MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE€ (U3UYECKUX OCHOB M MPUHIUIOB JIECUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUAHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METONAMH CAMOCTOSITEIBHOIO IUJIAHUPOBAHMS U IPOBEACHUSA
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHPOpMAaLHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3JaHUE YCIOBUM IS PAa3BUTHA YMEHHUH ITPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha ypOBHE CPEIHErO OOIIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 knacce — 68 4yacoB (2 yaca B HEZIEIIIO).

[Ipenmaraemerii B mporpamMme 10 (uU3MKEe TMepedeHb JIAOOPAaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOCHHOCTEM 00yJarOIIUXCA.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpenMera «®Dusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BBI YPOBEHB) JOJKHO OOECIEUUTH TOCTHIKEHHUE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmera «Ousmka» 10IKHbI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIMUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX



TPAJUIIMOHHBIM I[IEHHOCTSM POCCHUMCKOro OOIIECTBa, PACIIUPEHHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peaiM3allii OCHOBHBIX HANpaBICHUMN
BOCIIUTATEILHOU ESITELHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUITMOHHBIX  OOINEUYETOBEUECKUX  T'yMAHHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHE B3aHMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTONYMBOTO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCyIero (pu3n4ecKkoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpeC K pa3iIu4HbIM cdepaM MpodhecCUOHATBHONW NEATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyaymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CTIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3MKY HA TPOTSHKEHUN BCEH JKU3HH,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

c(OpPMHUPOBAHHOCTh JKOJOTHUYECKOW KYyJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakTepa SKOJOTMYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA;



pacIIMpPEeHHE OIbITa ACATEILHOCTH YKOJOTMYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

OCO3HAaHUE IEHHOCTH HAY4YHOW JESATENIbHOCTH, TOTOBHOCTh B IPOLIECCE
u3ydeHus: (QU3UKA  OCYIIECTBISATH  MPOCKTHYID W HCCIEIOBATEIBCKYIO
JeSITEIIBHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTeIbHbIE YHMBePCAJIbHbIE YUeOHbIe J1elCTBUS
Bba3oBble Jioru4ecKkue aeiicTBUs:

CaMOCTOSITENNFHO  (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccmaTpuBath €€ BCECTOPOHHE;

ONpENENATh LENU JEeATENbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHMS,;

BBISIBJISITh  3aKOHOMEPHOCTH ¥ TIPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
(U3HYECKUX SIBICHUSAX;

paspabarbiBaTh IUIAaH pEUIeHHs MpoOJeMbl C YYETOM aHajlu3a UMEIOIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPAMHUPOBATh M  BBINIOJHATH pabOTy B  YCJIOBHSX  PEAIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHUSAMH W METOJaMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHON AESITeNbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

BJAJE€Th BHUAAMU JIEATEIBHOCTUM 10 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoO0pa3oBaHUI0 M NPHUMEHEHHIO B PAa3IMYHBIX Y4eOHBIX
CUTYyallUsX, B TOM YHCJIE MIPU CO3/IaHUH YU€OHBIX TPOEKTOB B 001aCcTH (PU3UKY;

BBISIBIIAITh TIPUYMHHO-CIIECJICTBEHHBIE CBS3M UM aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHUs, HAaXOAWTh apTyMEHTHI JJS JJ0Ka3aTeJIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;



aHANMM3WPOBATh TIOJIYYCHHBIE B XOJE€ PEIICHHS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh MW (OpPMYIUpOBaTh COOCTBEHHBbIC 3aJayd B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKEe B TPAKTUIECKYIO O0O0JIaCTh
KU3ZHENIEITeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTb OpUrHHAIbHBIC MOAXObI U PEIICHHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] UHPOpManuu (HU3HUECKOTO COICPKaHUS U3
WMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh TMOUCK, aHaJu3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
IIPE/ICTABIICHHUS,;

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAITHH;

UCIIOJIb30BaTh  CPEJACTBA  WHMOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIIMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPeCcypcocOepeKeHHs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJACPXKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3HAYEHUSI MHPOPMALIUU U TEJIEBOM ayIUTOPUH, BEIOUpAst ONTUMAIIbHYIO
dbopMy TIpEeICTaBICHUS ¥ BU3yJTH3aIUH.

KoMMyHHKAaTHBHBIE YHHBepPcAIbHbIe YueOHbIe JeliCTBUS:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKH W BO BHE-YPOUHOH
JeSITEIIbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM KOH(DIWUKTHBIX CHUTyallMd ©  CMsT4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH Ka)/JI0T0 WieHa KOJIJICKTHBA;

NPUHUMATh II€Td  COBMECTHOW  JIEATENHHOCTH, OpPraHU30BBIBATH W
KOOPIAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTaBJIATHh IUIAH JICHWCTBUH,



pacupenensaTh poiu ¢ Y4ETOM MHEHHM YYacTHHKOB, OOCYXIaThb pPe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KadeCTBO CBOEr0 BKJIAJAa M KaXJOI0 YYAaCTHUKA KOMAaHIBI B
oO1IMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEH C IIO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

Pery/isiTUBHBbIE YHUBepCaJbHbIE yUeOHbIe AeiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JAacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpMYyITUpOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX W KaueCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacImpsaTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBHUI M MBICIUTENBHBIX MPOILECCOB, WX pE3yIbTaTOB |
OCHOBAaHUI;

WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluHl, BEIOOpa BEPHOTO
peleHus;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS 10 HX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBhI APYTHX TIPU aHAU3E Pe3yJbTaTOB
NeSITEIbHOCTH;

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpU aHalM3e pe3yibTaToB
NEesATEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.



B nmpouecce nOCTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS IIPOTPAMMBI
no ¢QusMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLIECHCTBYETCS SMOLMOHAJIbHBIN WUHTEIUIEKT, IIPEANOIAr AFO NI
Cc(pOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAPABICHUS Pa3BUTHUA COOCTBEHHOM IMOILMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYyJIMPOBaHUs, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcrexy, ONTUMHU3M, WHUIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpPYTUX, YYUTBIBaTh €ro IMpU OCYIIECTBICHUH OOIIEHUS, CIHOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOILICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peliaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy obyuenuss B 10 kjacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIIbHOCTH JIIOIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCICH:
MaTepuaibHas TOUKa, MHEepIHUaIbHas cUcTeMa OTCU€Ta, aDCOIIOTHO TBEPAOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TIPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJIEHWe TeJ, IBWIKEHWE 10 OKPYXHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AUUs, KUIICHHE,
BJI&KHOCTh BO3/lyXa, OBBIIICHUE JABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBsI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;



OMKCHIBATh MEXAHMYECKOE JIBIDKCHHE, WCIIONB3YS (DU3UUYECCKUE BEITUYHHBI:
KOOpJIMHATA, MYTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHIa,
UMITYJIBC T€Jla, KHHETHYECKash DHEPTrusi, MOTCHIMAIbHAS DHEPTrHs, MEXaHHYeCKas
paboTa, MexaHMYecKass MOINHOCTh; MPH OMUCAHWW NPaBUIBHO TPaKTOBAThH
(bu3MYeCKUul CMBICI MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €JIUHUIIBI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE MAHHYIO (DU3UUYCCKYIO BEIUYHHY C JIPYTUMU
BEITMIMHAMU;

OMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOICTBA TN U TEIJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (PU3MYECKHE BEIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEIHEKBaApaTUYHAs
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora Trasa,
KOO (PUIIMEHT TMONE3HOTO JCUCTBHUS TEILUIOBOTO JBHUTATENs; TPH ONMHUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYUHY C IPYTUMH BEIMUNHAM;

OIMCHIBATh U3YUYCHHBIE JICKTPUUCCKUE CBOMCTBA BEIMIECTBA M DJICKTPUUCCKHEC
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUYMHBI: AICKTPHUCCKUIN 3apsi,
EKTPUUECKOE TMOJIe, HAMPSXKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
Py ONMHUCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKHM CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BETHYNHAMH,

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YS (PU3MUECKHE
3aKOHBI M NIPUHIMILL: 3aKOH BcemupHoro Tsarorerus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUs MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECCKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHENH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, Tpw 3TOM pas3idyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYCCKOE BhIPAKECHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHs UX O€30MMACHOTO WCIOJIb30BAHUS B
MMOBCEIHCBHOM KU3HU;

BBINIOJIHATh OKCIEPUMEHTHI 10 MCCIENOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,



OCYILIECTBIISTH MPSIMBbIE M KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETUYHH, PU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJNb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEJIWYMHAMH  C
UCIIOJIb30BAaHUEM INPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIMYUH B
BUJIe Ta0nuIl U TpaduKOB, AeNaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOTO TpyJa MPHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W IPOEKTHOM
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCHOJIB3Ys (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (POPMYIIHI,
HEOOXoAUMbIE NJisi €€ PEIICHUs, TPOBOAUTH PAcUEThl M OLICHUBATh PEaJIbHOCTb
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JOTHYECKU HENPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHUM C ONOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
U TIPEICTABJICHUS YYCOHOW W HAYYHO-TIOMYJISIPHON HMHGPOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh MOJIy4aeMyt0 HH(POPMALHUIO;

IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIET0O MHUpPA, B PpPA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTatb B TpYyIIE C BBIIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBaTh pabOTy TPyNIbl, PaLMOHAIBHO PpacCHpeleisITh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K konmy oOyuenuss B 11 kiacce mpeaMmeTHblE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX poOJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M



TEXHOJIOTUW, B MPAKTUYECKON AEATEIBHOCTH JIFOAEH, LEIOCTHOCTh W €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
TOYCYHBIM AJICKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBIH UCTOUYHHMK CBETA, sJepHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sipa IMpU pelieHUuu (U3NISCKUX
3amay;

pacno3HaBaTh (PU3NUYECKHUE SBICHUS (IMPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUYECKAs MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHUS TOKAa, B3aWMMOJICHCTBHUE
MarHuToB, JJICKTPOMAarHWUTHAs WHAYKIMS, JCHCTBUE MAarHUTHOIO TIOJS Ha
MIPOBOJTHUK C TOKOM W JBIDKYIIMKCS 3apsfl, AJICKTPOMArHUTHBIC KOJCOaHWS U
BOJTHBI, TPSIMOJIMHEHHOE PACIpPOCTPAHCHHUE CBETA, OTPaKCHHE, MPEIOMIICHHE,
uHtepdepernus, audpaknmus W MOJIpU3aIlds CBETa, JUCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBeTOBOE AaBlIeHUE, BOSHUKHOBEHUE
JUHEHYATOrO0 CIEeKTpa aToMa BOJOPOJA, CCTECTBEHHAas W HMCKYyCCTBEHHAs
PaMOaKTUBHOCTD;

ONHMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKHE, MATrHUTHEIE,
ONTHYECKHE,  DJIEKTPUUYSCKYID  IMPOBOJUMOCTH  PA3JUYHBIX  Cpea) |
AJICKTPOMArHUTHBIE SBJICHHS (MPOIECCHI), HUCMOJB3Yys (PU3HMYECKUE BEIMYUHBIL:
AIEKTPUUCCKUI 3apsjl, CHJa TOKa, JJICKTPUUYECKOE HANpPSIKCHHE, DIICKTPUYSCKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIAsA CHia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJisA, cuia Awmmepa, cuia JlopeHma, HWHIYKTHBHOCTH
KaTYIIKH, SHEPrys AJIEKTPUYECKOT0 M MArHUTHOTO IIOJIeH, MEepHOJ M YacToTa
KoJieOaHWM B KojebaTeIbHOM KOHTYpE, 3apsij W Ccuila ToKa B IpoIecce
TAPMOHUYECKUX DJICKTPOMATrHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKas CHJIa JIMH3BI, MPU ONHWCAHWHM TPaBUIBLHO TPAKTOBATh (U3MYUCCKUN
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYNHAMM;

ONKMCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS | TMPOIECCHI, HCIOJB3YS
bu3MYeCcKUue BEIUMYHMHBI. CKOPOCTHh JJCKTPOMATHUTHBIX BOJIH, JJWHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMIYJILC (POTOHA, IEPUOJI TIOJypaciiaia, SHEPTHs CBsI3U
aTOMHBIX S7Ep, IPU ONHCAHWHM IIPAaBWJIBHO TPAKTOBATH (DU3UUYCCKHH CMBICT
WCITOJIB3YEMBIX BEJIMUMH, WX OOO3HAYEHWS W CIWHHWIIBI, YKa3bIBaThb (OPMYIIHI,
CBSI3bIBAIONIME JaHHYH (U3UYECKYIO BEIMYMHY C JPYTMMH BEIMYMHAMHU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI,

aHAMM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJB3YyS (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJLIETHHOTO
COCIMHEHHUs TMPOBOIHUKOB, 3akoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMarHUTHOU



WHIYKIWH, 3aKOH IPSIMOJIMHEUHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DUHIITEWHa st PoTodddekrTa,
3aKOH COXPAHEHUS JHEPrUH, 3aKOH COXPAHEHUs HMMIIYJIbCA, 3aKOH COXPAaHECHUS
IIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHMsSI MAacCOBOIO 4YMCIIA, IMOCTYyJaThl bopa,
3aKOH paJiMOAaKTUBHOIO pacnasa, Ipu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
NPUMEHUMOCTH;

OIIPENENISITh HAIIPaBJICHUE BEKTOPA MHAYKIIMHA MATHUTHOTO IOJIsI IPOBOJHUKA
C TOKOM, cuiibl AMrnepa u cuisl JlopeHua;

CTPOUTb U OIUCHIBaTh H300paKE€HUE, CO3aBAEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBIIIOJIHATh JKCIIEPUMEHTHI MO MCCIEIOBAHUIO (DU3UUECKUX SIBIICHUUA H
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IIPU 3TOM
dopMynupoBarh mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUSA, IMPOBOJIUTH OMNBIT U
bopMyIUpOBaThH BBIBOBI,

OCYUIECTBJIATh NPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEpPEHHUs U HCIOJb30BaTh HU3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATh
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, AeNaTh BbIBOBI IO Pe3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEIOBAaHUMA B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4yeOHO-HCCIENOBATENbCKOM U MPOEKTHOU
JEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacyE€Thl M OLIEHUBATh PEaJIbHOCTh
MOJIy4YE€HHOTO 3HaueHUs (PU3NUECKOMN BEINYNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LETIOYKY PACCYKICHHM C ONOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue sSBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALINN
U TPEJCTAaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M0JIy4aeMyt0 HH(OPMALUIO;



OOBSCHATh TPHUHITUIBI JCHCTBUS MAIIMH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCTOIb30BAaHUS B MMOBCEIHEBHOU
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITOJIB30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;
paboTaTh B IPYIINE C BHIMOJHEHUEM PA3IMYHBIX COLMAIIBHBIX POJICH, MJIAHUPOBATH
paboTy rpymnibl, pallMOHAIBLHO PAaCPEAENIATh 00S3aHHOCTU U TUIAHUPOBATH
JIEATEIIbHOCTh B HECTAH/IAPTHBIX CUTYAILUAX, aICKBaTHO OLICHUBATH BKJIA]]
KaXXJI0T0 U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIIBl TPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
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.



N3mepenue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akon HeroToHa
JUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Tea), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

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

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

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

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUIl BemecTBa. MoOAEnu CTpPOEHHs Tra30B, KXHUIKOCTEH U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
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 MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOTO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TerwtoBoil mamwmHbl. [{ukn KapHo um ero kosddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOEC MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HHEpruu Tejaa MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kumnenue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCcKUuil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOJHUKH, TUANIEKTPUKMA W TOJYNPOBOAHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYNEPHO3ULINMU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
OJISl.

PaGora cumnm  snektpoctatmueckoro  moisa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3EKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

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

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

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [lomympoBoHUKOBBIE TPUOOPHI.

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



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

TexHHUYecKue yCTPOMCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

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 CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH 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, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPHUYECKHE CBOWMCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE 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 XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUSA

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

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

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

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

BuxpeBoe »siekTpuyeckoe ToJsie. DJIEKTPOJBIKYIAsA CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUWHW. OJIEKTPOABMXKYINAs CHJIA
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 ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO TOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

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

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOACTBE 3JeKTpodHepruu. KymbTypa
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).



HaGmronenue 3aryxarommx KojieOaHui.

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 KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCIOBUS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarauTHoi BoiHe. 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. Pamnookanus.

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

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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



HNccnenoBanue  CBOMCTB ~ JJICKTPOMATHUTHBIX — BOJIH: OTpa)XCHHUE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK 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 OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBEJIUUYEHUE,
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 cBeta. JudpakiuoHnHas pemérka. YCJIOBHE HaOII0ICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHUKPOCKOI, TeJIeCKOM, 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 MuKpocKkorna, TeJieCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3mepenne nokasaress NpeJoMIIEHUs 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 € DHEPrUel U UMITYJIbCOM PENSTUBUCTCKON YaCTHULbI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruun HOTOHA C €T0 YACTOTOM. DHEPrust
Y UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI

dotordexra. YpaBuenue DunmTeitHa st hoToddpdekra. «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 moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIe cBOlicTBa yacTull. Bosnnsl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

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

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

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

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTUUECKNE ACTIEKTHI SAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BuTHs actpoHomuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

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

ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHua U 3BE3J.
3BE34bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J[MarpamMma «CIEKTpalbHBIM KIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKAEHUU U 3Bodtounu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3 .

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

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe u3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

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

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

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

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUIMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUH HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIECHUS B KUBOW NMPUPOAE, ACHUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

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



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

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

paccmampugaemoli npooaembl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

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



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuaonee novropere ‘ pmetsoosuntetsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOIMHEIHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBrm>keHre MaTeprabHON TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH.
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 Cynepro3uiuu cuwi. Bropoii 3akoH bubmmorexa [IOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
HeroTona niist MaTepuanbHOM TOUKH.
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Czn OTHBnefnq; pu BI/I)Pi(CHI/II/I bubmorexa HOK

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

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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

[ToTenuunanpHas s3HEpPTUs yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

Jlabopamopnas paboma
«HccnenoBanue cBs3U pabOThI CUITBI C
M3MEHEHHUEM MEXaHUYECKOUN SHEepPTruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTposbHnas pa6ora no teme

«Kunemaruka. /[nHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
Jlabopamopnas paboma
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KomuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BELIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnuabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpoasHnas pabdora o teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas TermI())Ta l'IJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIH DJIEKTPUIECKHAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJed. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moist. IToreniman. PasHoctn bubmmorexa [TOK
) HHaL. https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
ITpoBOMHUKY U IUIIEKTPUKHA B
50 anpeKT 0CTaTHYECKOM noie bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 Jlabopamopnas paboma "V3mepenune
IIEKTPOEMKOCTH KOHJEHcaropa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
3aMbIKaHUE.

Jlabopamopnas paboma «V13mepenue
OJIC ncToyHrKa TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHHS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
npUMecHas mpoBoAUMOcTh. CBOMCTBa
p—n-nepexoaa. [lonynpoBogHNKOBBIE
npudopbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B PaCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHUI TOK B Ta3ax.

63 CamocTosiTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTpoasHnas pabdora o teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiit ypok. KonTpoabHasn 1 bubnnorexka [JOK
padora o teme "OnexkTpoguHamMuKa' https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no teMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11B KJIACC (684)

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX
B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C
ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.
JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuu Papanes

10

Jlabopamopuas paboma
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIINH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasE MHAYKIUS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTtpouabHnas pa6ora no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

Jlabopamopmuas paboma
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JUTUHBI HUTH M MacChI TPy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTtpouabnas pa6ora «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimosinHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiin bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 Jlabopamopnas paboma «V3mepenue bubmuoreka [IOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyiia TOHKOHN JTUH3BI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlabopamopnas paboma

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 Ocnoro cBera. LIBer.
Jlabopamopnas paboma
«HabroieHre qUCTIepCUU CBETaY
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAJIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuGmorexa [[OK
37 3ameIeHre BpEMEHH U COKpaIlleHue
R https://m.edsoo.ru/ffOcfad2
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U BH@HOTeKa LIOK
HMITYTCOM. DHEpIH TIOKOS https://m.edsoo.ru/ffOcfc68
KonTpouabHnas padora «Onrtuka.
39 OCHOBBI CIETIHATTHFHON TEOPUHU bubmmorexa LIOK

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 3ﬁHHIT6§Ha nq;)I(I)Q)OTOSQ)(}I@)eKTa bubmorexa LOK
g ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢hotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa OK
AcBa. A https://m.edso0o.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0d0Oafa
Hznyyenne u noriomieHue (oTOHOB
48 II I/I};'Iqe eXx0/Ie aTOMEIlH co Hi‘o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.

S nepuble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, IEPCICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIAEPHON
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTaIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(u3nyecKoil KapTUHBI MUPa»

Bun 3Bé3anoro neba. Co3Besnus,
SIpKUE 3BE3/bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Muneunsiit [1yTe — Hama ["anakTuka.
TTonoxenue u nBuxxenne ConHIila B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUUT

KonTtpoabHnas padora «2JI€MEHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIUAIBLHON 1
THUYECKON cdepax NesITeIbHOCTH
YeJoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GopMUpOBaAHUH
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




65

O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM
pSIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOIC

66

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHas MHAYKLNS

67

68

PesepBHblii ypok. Ontrka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEJIBHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
DNeMEeHThI ACTPOHOMUH U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

|

11A KJACC (34u)

68 4

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1784

Ne i/

Tema ypoka

ITocTostHHBIE MATHUTHI U X
B3auMojecTBre. MaruuTHoOeE mojie.
BekTop MarHUTHON MHIYKIUU.
JIMHMM MarHUTHOW UHAYKLHWH.

MarauTHoO€e 1oJie MPOBOIHUKA C

KoaunuecTBo yacoB

KonrtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c9778

but6mmorekxa [IOK



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0c9778

ToKkOM. OmbIT DpcTeaa.
B3anmoneiicTBre NpOBOIHUKOB C
TokoM. JlabopaTtopHas pabora
«M3yueHne MarHuTHOTO IMOJIs
KaTYIIKH C TOKOM)

JlelicTBME MAarHUTHOTO TIOJIS Ha
MPOBOJHUK ¢ TokOM. Cuita Amrepa.
JlaGopaTtopHnas pabota
«HMccnenoBanue nencTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOMY» . [lelicTBME€ MAarHUTHOTO OIS
Ha JBUXKYIIYIOCS 3apsKEHHYIO
yactuny. Cuna Jlopenma. Pabora
cuibl JlopeHna

https://m.edsoo.ru/ff0c98fe

bubmuoreka [IOK
https://m.edsoo.ru/ffOc9ac0

OnexrTpoMarHuTHast HHAyKuus. [lotok
BEKTOpa MarHUTHOM MHAYKIuU. IJC
MHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON
unaykuuu Papanes. Jlabopamophas
paboma «VccrnenoBanue sBICHUS
3NEKTPOMAarHUTHON MHIYKIUN

NunyktuBHOCTS. SIBIeHUE
camonHAykIuu. 3J1C caMOMHIYKITUH.
OHeprus MarHUTHOT'O TOJISl KaTyLIKU
C TOKOM. DJIEKTPOMArHUTHOE TOJIE.
TexHu4eckue yCcTpoiucTBa U ux
[IPUMEHEHUE:

bubmmoteka IIOK
https://m.edsoo.ru/ff0ca600

O6o06maromuii ypok «MarautTHoe
I10JIC. gﬂeKTpOMaFHI/ITHaSI I/IH}IyKIII/ISI)).
KonTtpoubHnas padora no teme



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0ca600

«Mar"suTHoe moiie.
DJIEKTPOMAarHuTHasE MHTYKIIHS»

CB00OOHBIE MEXaHUYECKHIE
Kosiebanus. ['apmMoHnUuecKue
KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[peBpaieHne YHEPTUU.
Jlabopamopnas paboma
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJeOaHu rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcChI IPy3a»

Konebarenbubiit KoHTYp. CBOOOIHBIE
9JIEKTPOMAarHUTHbIE KOJICOaHUs B
UiealbHOM KOJIe0aTeIbHOM KOHTYPE.
AHAJIOTHS MEKIY MEXaHHUECKUMH U
AJIEKTPOMATrHUTHBIMU KOJICOAHUSIMHU.
®opmyna Tomcona. 3akoH
COXPAHCHHUS SHEPTUU B HICATHHOM
K0J1e0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

bubnuoreka [{OK
https://m.edsoo.ru/ffOcb820

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BeIHYXIeHHBIE
MexaHu4yeckue kosnebanus. Pesonanc.
BrIHYXI€HHBIE 2JIEKTPOMarHUTHBIC
kosneOanus. [lepeMeHHBIH TOK.
MOITHOCTh TEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HaYeHHE CUJIbI TOKA U HAIIPSDKEHHS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbb86

10

Tpanrcdopmarop. [IpoussoscTso,
nepegava u norpedieHue



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbb86

11

12

13

14

15

AIEKTPUYECKOU SHEPIUH.
DKonocuueckue pucku npu
nPOU3800CMEE IeKMPOIHEPLUL.
Kynemypa ucnonvzosanus
9NIeKMPOIHEPSUU 8 NOBCEOHEBHOU ~
HCUBHU

MexaHuyeckue BOJIHBI, YCIOBHS
pactpoctpanenus. [lepuoa. Ckopoctb
pactipoCcTpaHEHHs U JTMHA BOJIHEI.
[Toniepeunbie ¥ MPOJIOJIbHBIE BOJIHBI.
3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora Tona. TemOp 3Byka

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
3JIEKTPOMAarHUTHBIX BOJIH.

[IpuHIMIIBI paAOCBA3U U
TeneBuaeHus. Pa3Burue cpeacTs
CBSI3H.

Kontpoabnas padora «Konebanus u
BOJIHBD)

[IpsimonrHENHOE pacpoOCTpaHEHHE
CBETa B OJHOPOJHOU Cpee.
ToueuyHbIil HICTOYHUK cBeTa. JIyd
ceeta. OTpakeHHe cBeTa. 3aKOHBI
oTtpaxkeHus csera. [loctpoenue
M300paKeHH B IJIOCKOM 3epKajie

[Ipenomnenue ceera. [lonHoe

BHYTpeHHee oTpakeHue. [IpenenbHblil
yroJI IIOJIHOTO BHYTPEHHETO

bubmuoreka [IOK
https://m.edsoo.ru/ffOcca54

bubnunoreka LIOK
https://m.edsoo.ru/ffOccfe0

bubmmoteka IIOK
https://m.edsoo.ru/ffOcc6f8

bubmmoteka IIOK
https://m.edsoo.ru/ff0cd350

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd67a

otpaxkenus. Jlabopamopuas paboma
«M3mepenue nokasaTens
HPEIOMJICHHUS CTEKIIa»

16

JIunssl. [TocTpoenue n3odpakeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuuenue JMH3HI . JlabopamopHas
paboma «VccienoBanue CBOWCTB
M300paXKeHH B TMH3aX)

17

Hucniepcus cBera. CI0XKHBII cOCTaB
Oenoro cBera. L[Ber.
Jlabopamopnas paboma
«HabmoeHne 1ucnepcun cBeTay

18

WnTepdepenmus cera. Judpakuus
cBeta. [ludpakimonnas pemeTka.
[TomepeyHOCTH CBETOBBIX BOJIH.
[onspuzanus cera. Onruyeckue
npuOOpHI M YCTPOHCTBA

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

19

['panuibl MpUMEHUMOCTH
KJIacCH4ecKor MexaHukH. [locTynarel
CIIELMAJILHON TEOpUU
OTHOCHUTEJIbHOCTH. DHEPTHUs U
UMITYJIbC PEISTUBUCTCKOMN YaCTHIIBI.
CBs13bp Macchl ¢ SHEPTUEN U
UMITYJIbCOM. DHEPIHUs TOKOS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cf862

20

KonTtpoubHas padora «Onruka.
OcHOBBI crielMaNIbHOM Teopun
OTHOCHUTEIIBHOCTH

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfa42

21

®otonbl. Dopmyna [Tnanka. DHEprus
U UMIyJIbC OTOHA.

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfe16

3akonbl poTtoddderra. YpaBHEHHE

bubnunoreka LIOK
22 OuHmIreiina 11 horodddexra.
s Gorosh https://m.eds00.ru/ffod015¢
«Kpacnas rpanuma» ¢portodaddexra
Hasnenue ceera. OnwiTh [1. H.
JlebGeneBa. XMMHYECKOE NEHCTBUE
23 cera. DOTODIIEMEHT, CBETOIHO, buGnuorexa [IOK
BeTa. DorodmeMent, .
Ao https://m.eds00.ru/ff0d04a6
Pemenue 3amad mo teme «OIeMEHTHI
KBAHTOBOU OIITHKN)
Monens atroma Tomcona. OTBITEL
24 Pesepdopna o paccesHuro o-4actu bubmmorexa [IOK
IT - .
POOpA p I https://m.edsoo.ru/ff0d091a
[Imanerapnas Mmozenb aTroma.
ITocrynatel bopa. U3ny4yenue u
norJonieHre (OTOHOB IPH MEPEX0JIe
55 aToMa ¢ OJHOTO YPOBHS SHEPTUU HA bubnnorexa [JOK
apyroii. Buasl ciektpoB. BoiaHOBBIE https://m.edsoo.ru/ff0dOafa
cBoiicTBa yactull. KopmyckyinsipHo-
BOJIHOBOU JTyaJlu3M.
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pezepdopna mo onpenenenmio
26 coc Eq)a pa oa pBIJ{loro H3JIYYCHUS bubmorexa HOK
TaB HOAKTH .
o pai ya https://m.edsoo.ru/ff0d0fd2
CgoiicTBa anbda-, 6era-, raMma-
W3IIy4EHHUS.
OTKpBITHE TPOTOHA U HEUTPOHA.
H3oronsl. Ansda-pacman.
27 DIIEKTPO 7 ! I(;SI/IT gHHBIf/i Oera bubnmorexa LOK
JIEKTPOHHBIN U I -
P P https://m.edsoo.ru/ff0d1162
pacmnazn. ['aMma-u3nydeHue. 3aKoH
PaZIMOaKTUBHOTO U3TYUCHHSIIO
)8 DHeprus CBsSI3 HYKJIOHOB B si/Ipe. bubnmnorexa [JOK

S nepHble peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakrop. [Ipo6ieMsbl, TePCIeKTUBEI,
9KOJIOTMYECKUE ACTICKThI SCPHOM
SHEPreTHKH.

29

DneMeHTapHble YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo bl HAOIOICHUS U
pPEruCTpalvK 3JIEMEHTAPHBIX YaCTHII. 1
EnuHCcTBO DM3HYECKON KapTHHBI

MUpa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

30

Bup 3sé3nnoro neda. Co3se3nus,

SIpKHE 3BE3bI, TUIAHETHI, UX BUIUMOE
nekenne. ConHeynas CUCTEMA. 1
Comnne. CojlHEUHAsT aKTHBHOCTb.

Uctounuk sneprun CosHia v 3BE311

31

32

3BE3/bI, X OCHOBHBIE

XapaKTePUCTUKU. 3BE3/IbI TTIABHOM
MOCJIEA0BAaTENbHOCTH. BHyTpeHHEE

ctpoenue 3B€31. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUH U 1
sBotounu CosiHIA U 3BE31. MuleuHbIi

ITyte — nama ['anaktuka. YépHslie

JBIPHI B SIIpaxX TaIAKTHK.

Hepemennsie mpob6ieMbl aCTpOHOMUHU

KonTpoubHas padora «O1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

33

O6o06matomuii ypok. Poms 1 mecto
(bU3HUKN U aCTPOHOMHH B 1
COBPEMEHHOM HAYYHOU KapTUHE MUPA

34

Pesepnsrit ypok. KBantoBas (uzuka.
DNeMEeHTHI aCTPOHOMUU U

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METOJNYECKOE OBECIIEYEHHE

OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» ®usmka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit

[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

» ®uswnka, 11 kiracc/ Msakumes ['.J1., byxoBues b.b., Yapyrua B.M. non penakuueit

[TapdentbeBoit H.A., Akinoneproe odmiectBo «M3aatenberBo «IIpocBenienney

e ALl PemvkeBuu. CoopHuK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 r.

e CoOopHuk 3amad o ¢usuke st 9 — 11 kmaccos. Cocrasutens [.H. Crenanosa. M.:
«IIpocBemienuer, 1996 r.

e 3amanus oOpa3oBarenbHOTO TIopTtana Pemy EI'D

METOINYECKHUE MATEPHAJIBI U1 YUUTEJIA

» ®usmka, 10 kmacc/ Msikumes I'.51., Byxosues b.b., Corckuit H.H. mon penakuuneit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

» ®dusuka, 11 xracc/ Msakumes I'.J1., bByxoBues b.b., Yapyrua B.M. nox penakuueit
[TapdentbeBoit H.A., AkinonepHoe obmiectBo «M3aatenberBo «IIpocBenieHmey

e AL PrimkeBuu. COopHEK 33124 110 pusuke. Mocksa, [Ipoda, 2005 - 2019 1.

e CoOopnuk 3amna4d o pmsuke mist 9 — 11 xkmacco. Cocrapurens I H. Crenanosa. M.:
«[Ipocseuienuer», 1996 r.

e ['.B. Mapkuna ®usuka 10 knacc. [loypounsie miansl o yueouuky I'.51. Msxumesa, b.b.
Bbyxosuesa. B.: Yuurens, 2004. 5. Bonkos B.A. IToypounsie pa3pabotku 1o gusuke. 10
kiaacc. M.: Bako, 2006.

e COOpHHK TECTOBBIX 33JJaHUI1 JIJIsl TEMAaTUYECKOTO U UTOTOBOTO KOHTpOoJIs. Puzuka 10
kiacc. M.: «Muaremnekt-Lentp», 2004 r.

e C.M. Augpromieukut, A.C. CnyxaeBckuil. Pusnka. «KoHCTpyKTOp» caMOCTOSATEIbHBIX
U KOHTPOJIBHBIX paboT. 10 — 11 knaccel. [locobue ms yuuteneit. M.: [Ipocserenue,
2010.

e  A.H.Manunusn. COopHHK BOIIPOCOB U 3ajay no ¢usuke. Mocksa, [Ipocsemnienune, 2002.r.

JlonotHUTEIBLHAS JIUTEPATYypa:

1. Topnosa JI.A. UnTerpupoBanusie ypoku ¢pusuku. 7 — 11 kmacesl. M.: Baxo, 2009.

2. 3opun H.W. DnektuBHBIN Kypc «1eMeHThl Ouopu3ukmn». (kiacc.M.: Bako, 2007
3. I'pebenkuna T.M. ®usuka. [Ipeamernas neaens. B. Kopudeii, 2008.
4. Ilepenbman S.U. 3anumatensHas pusuka. M.: Hayka, 1983.
5. ®usuka B cxemax u tadnumax/ Coct. C.A. Cob6onesa. CII0.: «Tpurony, 2006.
6. I'opnosa JI.A. Onumnuans! o ¢pusuke. 9 — 11 kmacesl. M.: Bako, 2007
7. JIeimapeBa H.A. ®usuka 9 -11 knaccsl. [IpoexTHas aesrenbHOCTh yuamuxcs. B.: Yuurens,
2008.
8.I'.A. benapukos, b.b. byxoBues u ap. 3agaun no gpusuke A NOCTYNAOMINX B BY3bl. M.:
«Hayka»,1987 .
9.I''B. Menenun. @usuka B 3amadax. M.: «Hayka», 1985 r.
10.H.U.T'onpadap6. COOpHUK BOMPOCOB U 3a71a4 1o gusuke. M.: «Beicmias mkonay, 1982 r.
11. ET'D - 2009, ®uzuka, M.: «Actpensy, 2008 . (TECTHI).
12.11.M. T'ensorar, JI.O. I'ennenmreitn, JI.A. Kupuk. 1001 3agaua no ¢pusuke. M.:
«Hnexcay», 2007 T.



13.A.B. Xyropckoii u np. Kak cratb yueHbIM. 3aHsTHA 10 (PU3HKE CO CTApIICKIACCHUKAMHU.
M.: «I'mobyc», 2007.

14.Camoe monHoOe W3/1aHke THIOBBIX BApUAHTOB peanbHbIX 3aaanuii EI'D 2009 ¢pusuka
/Coct. A.B. bepkos, B.A. I'pu6os. — M.: ACT: Actpeinb, 2009.

15. EI'D. YHuBepcanpHble MaTepUabl Ul MOATOTOBKH ydammxcs. @usuka 2010/ ABT.-cocT.
B.A. Opsos u ap. M.: «Muatemnextllentp», 2010.

16. ®usuka. I[Tonroroska k EI'D — 2023,2024

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
1. http://ww1 http://nsportal.ru - cormansHast ceTb paOOTHHKOB 00pa30BaHusI.

2. http://markx.narod.ru/pic/ - ¢usuka B mkoue.

3. http://festival.1september.ru/articles/ - pectuBanp negaroruyeckux uaci
«OTKpBITBIN YPOK».

4. http://www.fizika.ru/ - cailt ayist yuutesneir GU3MKH U UX YICHUKOB.

5. http://www.physics.ru/ - maTepuasl o Gpu3uKe.
6. www . ege .edu.ru - uadopmarorHslii moprain EI'D.
7. http :// school - collection . edu . ru / - eaqunas komekuus [{OPoB
"
1. ’)KuBas ¢puzuka: oOyyaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoku (pu3uku ¢ ucnoib3oBanueM MuTepHera. http://www.phizinter.chat.ru/
3.®usuka.ru. http://www.fizika.ru/
4. dusuka: koyureKys oneIToB. hitp://experiment.edu.ru/
5. dusuka: 3JIeKTpoHHAas KoJuteKius onbiToB. http://www.school.edu.ru/projects/physicexp
6. https://resh.edu.ru/
7. https://infourok.ru/
8. https://multiurok.ru/
9. https://nsportal.ru/

UHTEPHET
YYEBHOE OBOPYJIOBAHMUE
KomnsroTep, MynpTUMeuitHbIM poekTop. Habop 1abopatopHoro ob6opynoBaHus 1is

(I)I/I3I/ILICCKOFO OKCIICPUMCHTA.

OBOPYJIOBAHME JUISI IPOBEIEHUS JIABOPATOPHBIX, TPAKTHYECKNX
PABOT, IEMOHCTPAIINI

[udposas pusnueckas nadbopaTopus
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http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
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