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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOTO ypOBHA HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs pa3paboTaHa HAa OCHOBE IMOJIOKEHMH M TpeOOBaHUN K pe3yibTaTaM
OCBOCHHMSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeacTtaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€rom enepanbHO paboyeil MmporpaMMbl BOCHHTAHUSA U
KOHIIETIIMK TpernojaBanust ydeOHoro mnpeamera «@Pusuka» B 00pa30BaTelIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, PEATU3YIOLINX OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Copnepxkanue mnporpamMmbl 1o (U3MKE HaAmpaBiIeHO Ha (QopMUpoBaHUE
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpa oOydatomuxcst 10—11 kiaccoB pu oOydueHUH
ux (usnke Ha 0a30BOM YPOBHE HA OCHOBE CHUCTEMHO-JAESTEIIBHOCTHOIO MOJXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpeOoBanusM @I'OC COO k nmiaaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEeIMETHBIM pe3yJibTaTaM OOYy4eHHs, a TaKkKe
YUUTHIBAET HEOOXOAMMOCTh peaTU3allMi MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMU YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIC
LeJIM U3y4YeHUs (PU3MKU Ha YPOBHE CPEIHEro OO0IIero oopa3oBaHus, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHUS Kypca (PM3UKU: TMYHOCTHBIE, METAaPEeIMETHbIE, IPEIMETHbIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

. MJIAaHUPYEMbIE pe3yJIbTaThl OCBOEHHUsSI Kypca Gu3uku Ha 0a30BOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3YJIbTAThI MO ToJIlaM 00y4YeHUS;

. conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KauecTBe y4yeOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyxatoieM Mupe. [IkoapHbIN Kype GU3UKH — cucTeMOOOpa3yIoIui
JUISl €CTECTBEHHO-HAYUHbBIX Y4EOHBIX MPEAMETOB, MOCKOIbKY (PU3HUECKHE 3aKOHBI
JexaT B OCHOBE IPOIECCOB U SIBJICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHeH,
dbu3udyeckorr reorpadueld W acTpoHOMHEH. lcmoap3oBaHWE W aKTHBHOE
npuMeHeHne  (QU3MYECKUX  3HAHWW  ONpEeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJIOTUN B Chepe SHEPTeTUKU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHS] HOBBIX MaTepHaloB C 3aJaHHBIMM CBOWCTBaMHM U Apyrux. M3ydenwue
(bY3UKY BHOCUT OCHOBHOM BKJIJl B (POpMHpPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydammuxcs, B (QOpPMUpPOBAHHUE YMEHUN NPUMEHATH HAYYHBIH METO]
MO3HAHUS [P BBIMOJHEHUU UMHU YU4E€OHBIX UCCIIET0OBAHUM.

B ocHoBy Kkypca (usuku s ypoBHS cpeaHero ooOmiero oOpa3oBaHUs
MOJOXKEH PAI HUACH, KOTOpble MOXHO paccMaTpuBaTh KakK MPUHIUIBI €ro
ITOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBIACTCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3/iesioB (PU3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3UKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBHMM ¢ HEH MaTepuan Kypca (QU3UKH
o0beMHEH BOKpPYr (Qusmueckux teopuil. Bemymmm B Kypce sBIsieTCS
(dopMupoBaHrE TPEACTABICHUNA O CTPYKTYPHBIX YpPOBHSIX MaTEpHH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzaunus NOpeAnoaraeéT HCHOJIb30BaAHUE
TYMaHUTAPHOTO TOTEHIHaa (DU3UYECKON HAyKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
(¢u3uKu ¢ pazBUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU
U 3KOJIOTUYECKUMHU MPpOoOIeMaMH.

Hoess npuxnaonou  nanpaenennocmu. Kypc dusuku npeamnonaraet
3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX W TEXHOJOTMYECKUX MPUIIOKEHUIM
M3yYEHHBIX TEOPHUI U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs MOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIepKaHusl, MOCBSIIEHHBIX SKOJOTMUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C Pa3BUTHEM TEXHUKUM U TEXHOJIOTUH, a TaKXke OO0CyXAeHUs MpolieMm
paloHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMUYECKON O€30MaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3HKM HAa YpPOBHE CpPEIHEro OOUIEro
oOpa3oBaHus SBIAIOTCS (uU3MUeckue Teopuu (PpopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHUs (PU3NYECKON TEOpUH, posin (HyHIAAMEHTAIBHBIX 3aKOHOB M
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O IPUPO/JIE, TPAaHUIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0J B Kypce (DU3MKU peau3yercs Npexne
BCEro 3a CY€T OpraHU3aluy SKCIEPUMEHTAJIbHOU NEATEIbHOCTH OOYYarolIUXCsl.
Jiist 6a30BOTO ypOBHS Kypca (M3UKU — 3TO HUCIIOIH30BAHNE CUCTEMbI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B MPOrpaMMe
no ¢u3nKe OObEAMHEHBbI B OOLIMN CIHCOK YYEHHYECKHX IMPAKTHUYECKUX PpadoT.
Boigenenre B yKa3aHHOM IepedyHe JabopaTOpHBIX paldOT, MPOBOJUMBIX JIs
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS Y4aCTHHUKaMU 00pa30BaTeIbHOrO IMpolecca
UCXOJI1 M3 OCOOCHHOCTEH TUIAaHMPOBAHUS W OCHaIleHWs kKaOuHera ¢usuku. [lpu
3TOM OOECHEeYMBAETCS OBJAJACHHE OOYYAIOUUMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUS, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH H
MIOCTAHOBKY OIBITOB 110 MPOBEPKE MPE/IJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yJeIseTCsl PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/ay.
[Ipu 5TOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 337a4M C SIBHO 3aJaHHOM
¢uznyecKkoil MOMAENBIO, TO3BOJSIOIIME TMPUMEHSATh HM3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjenia Kypca, TaK M HUHTETpUPYsS 3HAHUS U3
pa3HbIX paznenoB. JJis KaueCTBEHHBIX 3aj/lay NMPUOPUTETOM SIBISIOTCA 3aJlaHus Ha
O0OBsSCHEHHE NPOTEKaHUS (PUINYECKUX SIBICHUN M TPOILECCOB B OKPYKAIOMIEH
KU3HHU, TpeOyromye BbIOOpa (QU3MYECKOW MOJENH IS CHUTyallud HpPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu DPIOC COO k marepualbHO-
TEXHHUYECKOMY O0ECIEeUeHHI0 yueOHOro mporiecca 0a30BbIi ypOBEHb Kypca (HU3UKU
HAa YpOBHE cpeaHero oOmiero oOpa3oBaHUS JOJKEH HU3y4aTbCsi B YCIOBHUSAX
NpEeIMETHOTO0 KaOuHeTa (PU3MKM WM B YCJIOBHUSIX WHTETPUPOBAHHOIO KaOWHETa
PEIMETOB €CTECTBEHHO-HAy4HOro IHKjiIa. B kaOuHere (PU3UKU JOMHKHO OBITH
HeoOxonuMoe JlabopaTopHOe O0O0OpYy/IOBaHUE [IJISi BBIIOJHEHHS YKa3aHHBIX B
nporpaMMe no (pu3MKe YYeHHYECKHX MPAKTHUYECKUX padoT M JIEMOHCTPAIMOHHOE
000pynoBaHuE.

JleMoHcTpaniioHHOEe  000pyaoBaHue (OPMUPYETCS B COOTBETCTBUM C
MPUHITUIIOM  MHWHHUMAJIBHOH  JOCTAaTOYHOCTH M 00ECTeUrnBacT IOCTAHOBKY
NEPEUUCICHHBIX B TporpamMme Mo (U3UKE KIIOYEBBIX JEMOHCTpAIUil s
UCCJICIOBAHUSI ~ M3Y4YaeMbIX  SBJICHUHW M  TPOLIECCOB, OMIHUPUYECKUX |
(dbyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe oOopynoBaHUE ISl YUYEHHUYECKUX TMPAKTUUECKUX pabdoT
dopMupyeTcss B BUAEC TEMaTHYECKHMX KOMIUIEKTOB M OOECIEYMBAECTCS B pacdére
OTHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
1a00paTOpHOTO OOOPY/IOBAaHUSI JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX NPHUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITM(POBBIX JTabopaTopuil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 0011eM 00pa30BaAHUU SBJISTFOTCS:

. dbopMHpoBaHrE WHTEpECa W CTPEMJICHHUS OOYYAIOIIMXCS K HAyYHOMY
WU3YYCHUIO TPUPOJBI, Pa3BUTHE WX HWHTEUICKTYadbHBIX M  TBOPYECKHUX
CIIOCOOHOCTE;

. pa3BUTHE TIPEACTABICHUM O HAy4YHOM METOJAC IIO3HAHUS |

(dbopMHpOBaHKE UCCIIEIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHHUSM;

. dbopMHupoBaHrE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa WM3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PH3UKH;

. dbopMHupoBaHUEe yMEHUN OOBSCHATH SBJICHHUS C HWCIOJIb30BAHUEM
(Gu3HUeCcKUX 3HAaHUM 1 HAYYHBIX JOKA3aTeIbCTB;

. (dbopMHpoBaHKE MPEACTABICHUN O POaU GU3UKHU ISl pa3BUTHUSL APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.



JlocTmxeHne 3Tux 1eneil o0ecreurnBaeTcss pelieHrueM CIEIyIOIUX 3a1ad B
npoliecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

. npuoOpeTeHHEe  CHUCTeMbl  3HaHMM 00  oO0mux  Qusnueckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISIpHYIO (DU3UKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPOPU3HKHY;

. dbopMHupOBaHWEe YMEHUW TPUMEHSITH TEOPETUUYECKUE 3HAHUS IS
00BbsCHEHHST (DU3UYCCKUX SBJICHHM B TPHUPOAC U JUIA TPHHITHS MPAKTHICCKUX
pEILICHUI B NOBCEIHEBHOW JKU3HU;

. OCBOCHHE CIOCOOOB PEIICHHS Pa3IMYHBIX 33/7ad C SIBHO 3aJaHHOU
du3nyuecKkoil MOJENBI0, 3a/ad, MOJAPa3yMEBAIOIINX CaMOCTOSTEIBLHOE CO3/IaHUE
bu3ruecKoil MOJIeNH, aJIeKBaTHOW YCIOBUSIM 3a]1a4H;

. MOHUMaHue (PU3NYECKUX OCHOB W TMPUHIIUIIOB JEUCTBHUS TEXHUYCCKUX
YCTPOWCTB U TEXHOJOTUUECKHX MTPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEAY;

. OBJAJICHUEC  METOJaMH  CaMOCTOSATEIBHOTO  ITUIAHUPOBAHUS |
MpoBeCHUS  (U3MYECKUX  OKCICPUMEHTOB, aHajiuW3a W  HWHTEPIPETAIHNH
uH(pOpMaINH, ONIPEACIICHNS IOCTOBEPHOCTH MOJYYEHHOIO PE3yIbTaTa;

. CO3JlaHME  YyCIOBUM Il pa3BUTUA  YMEHHUH  TPOEKTHO-
MCCIIEIOBATEIIbCKOM, TBOPUECKOU JIESITEIbHOCTH.

Ha wusyuenune ¢u3uku (0a30BbI YpOBEHb) Ha YPOBHE CpPEAHEro OOUIEro
obOpazoBanus otBoauTcst 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B He/eN0), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipenmaraemeiii B mporpamMme 1o (Pu3UKe TMepedeHb Jab0paTOPHBIX W
MPAKTUYECKUX pabOT SBIAETCS PEKOMEHJOBAaHHBIM, YUUTENb JIeNaeT BBIOOD
IPOBENICHUS] JIaDOPAaTOPHBIX PabOT M OMNBITOB C YYETOM WHAUBUIYaITbHBIX
0COOEHHOCTEN 00yUYarOIMUXCH.

COJAEPXKXAHUME OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka U MeTOIbI HAYYHOT0 MO3HAHUSA

®usnka — Hayka o npupoje. HaydHple METOABI MO3HAHUS OKPYKAIOLLIETO
mupa. Poib skciepuMeHTa ¥ TEOPUM B MPOLECCE MO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3NUECKUX SIBIEHUN W mpoieccoB. HayuHble TUmoTe3sbl.
dusuyecknue 3aKOHbI U TE€OpUHU. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.



Ponp u mecto ¢usuku B GOPMUPOBAHMU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ¥ LHU(POBBIE H3MEPUTENIbHbIE TNPUOOPHI, KOMIBIOTEPHBIE
JNATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
Cucrema otcuéra. TpaekTopusi.

[lepemerienre, CKOpPOCTh (CpeIHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHE MaTepUaIbHOM TOYKHM, MX MPOEKIMH HA OCH CHUCTEMbl KOOpJWHAT.
CioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE NpsIMOJIMHEWHOe IBuxkeHue. ['paduxu
3aBUCHMOCTH  KOOpJHMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpPEMEIICHUS
MaTepUalIbHON TOYKU OT BPEMEHH.

CBobOogHOE nazieHue. Y CKOpeHUue CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  nBwxkeHue. [[BkeHHME  MaTepUAIIbBHOW  TOYKH IO
OKPYHOCTH C TIOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEUHAS
ckopoctb. [lepuon n yactora obpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JNBH)KEHUE CHAPS0B, LIEMTHBIE U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WITIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JBHKCHUSL.

[IpeoOpa3zoBanue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmiogenue aBuxkeHusi Tena, OpONIEHHOTO MOJ YIVIOM K TOpPU30HTY U
TOPU30HTAIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpapienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydeHne HEPaBHOMEPHOTO JBIKCHHS C IEJbI0 OINpeeeHUss MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOLICHHWS MEXKAY IyTSMH, IPOWIEHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE MPOMEKYTKHM BPEMEHHU IMIPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOUW CKOPOCTHIO, PABHOW HYJIIO.

W3yueHne nBUKEHUs IapyKa B BI3KOU KUJIKOCTH.



N3yuenune nBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmumes.  IlepBblii  3akoH  HeroToHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiuu cui. Bropoii 3akoH HeroToHa
JUIS. MaTEpUaIbHON TOUKHU. Tpernil 3akoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3akoH BceMupHoro TtaroteHus. Cuma Tspkectd. llepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckoibxenus, kauenus). Cuna tpenusi. Cyxoe
TpeHue. Cuiia TpeHUs CKONBKEHHS U cuiia TpeHus nokos. KoaddumumeHnt tpenus.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHTENBHO OCH BpamieHus. llnewo cumnbl. YcnoBus
paBHOBECUS TBEPAOTO TEIA.

TexHuyeckue yCTpOCTBA W NPAKTUUYECKOE MNPUMEHEHHUE: TMOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTrOCTHU, BO3HHKAIONIMX B MPYXKUHE U
PE3MHOBOM 00pa3iie, OT uX JaedopManum.

HccenenoBanue yclIOBUM paBHOBECUs TBEPAOrO Tela, HMEIOLIEr0 OCh
BpAaIlCHUS.

Tema 3. 3axonvl coxpanenus 6 Mexanuke

UMmiynbc MartepuanbHOM TOYKM (Tesa), CHUCTEeMbl MaTEpPHAIbHBIX TOYEK.
NMnynbec cuiabl M U3MEHEHUE HMMITYJIbCAa TeEJa. 3aKOH COXPAaHEHUsS HWMIYJIbCA.
PeakTuBHOE NBUXKEHUE.



PaboTa cuiabl. MOIIHOCTE CHIIBI.

Kunetnueckass sHeprus maTepuajibHOM TOYKH. TeopemMa 00 HW3MEHEHHUU
KMHETHUYECKOU SHEPTHH.

ITorenmuanbHas SHEprusl. IToTenmuanbHas SHEprus yIpyTo
nehopMUPOBAHHON MPYXUHBL. [loTeHIIMAbHAS SHEPTUS Tena BOIU3M TOBEPXHOCTH
3emin.

IToTennmanbHEIC n HETIOTCHITNAIbHBIC CHUIBI. CBs13b paboThI
HETOTEHINANBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI Tel. 3aKOH
COXpaHEHMSI MEXaHUYECKOMN IHEPTHUHU.

Ynpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHu4ecKkre yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KOIED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUU B KHHETHYECKYIO U 00OpaTHO.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3ydenne aOCOJNIIOTHO HEYIPYroro yjaapa ¢ IMOMOIIBIO JABYX OJIMHAKOBBIX
HHUTSHBIX MAasTHUKOB.

UccnenoBanue CBs3U pabOTHI CHIJIBI ¢ UBMEHEHUEM MEXaHUYECKOW SHEPruu
TeJa Ha IPUMEpE PACTSHKEHUS PE3UHOBOIO JKTI'yTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICCTBUS YaCTUI[ BewlecTBa. MoOJenu CTPOCHUs TIa30B, KUIAKOCTEU U
TBEPJIBIX TEJl U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeleld. Macca u
pazmepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u e€ uzmepenue. lllkana temneparyp
[enbcus.

Mogens  wuaeanpHoro ra3za. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOPUU HJICAJIbHOTO Tas3a. AOCOIIOTHAs TemIepaTypa Kak Mepa
CpeAHEN KUHETUYECKOM OHHEpPruu TEIUIOBOrO JBWXKEHHA dacTul rasa. lllkana
temneparyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knamneipona.
3akon [lanbroHa. M3ompoiiecchl B HACAIBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduyeckoe MpeACTaBICHUE W30IMPOIECCOB: HW30TEPMa, H30X0pa,
nzo0apa.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnsIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS WACATBHOrO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenne mMaccbl BO3JyXa B KJIIACCHOM KOMHATE HAa OCHOBE H3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY IMapaMETPaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMoauHaMuueckass cuUCTeEMa. BHYTpEHHsSS SHEpPrusi TEPMOIUHAMHYECKON
CUCTEeMBI U crocoObl €€ u3MeHeHus. KonudecTBo TermoTel U padbota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO UJICATBHOTO rasa. Buner  tennonepenauu:
TEIJIONPOBOJIHOCTb, KOHBEKIIUS, M3JIy4eHHUE. Y IelibHasl TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOTH NpH TEeIONEepeaye.

[Tonsitue 00 amgmabatrHoMm mporecce. [lepBbIii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenre TepBOro 3akoHAa TEPMOJWHAMUKH K wH3omporieccaM. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPOLIECCOB B MIPUPOJIE.

TennoBble  MamuHbl.  [IpUHUMOBI  JEUCTBUS ~ TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KodpduimeHT mosie3Horo
nerictBus TeroBod MamuHbl. I{uknm KapHo m ero kodpduumMeHT mojie3HOTo
JENUCTBUA. DKOJIOTHYECKUE MPOOJIEMBI TETUIOOHEPTETHUKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH SHEPIWH Tejla TPU COBEPIICHWH PabOTHI: BBUIET
npoOku M3 OYTBUIKM TOJI ACHCTBHEM CXKATOTO BO3[yXa, HarpeBaHue 3@upa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneiT 10 aamabaTHOMY paCHIMPEHUIO BO3ayXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoil TypOWHBI, IBUTATENsI BHYTPEHHETO CTOPAHUSI, PEaKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjaeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HachlllleHHBIM map. YenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammueckue u amopgHbie Tesna. AHU30TPONHS CBOMCTB
kpuctamuioB. Kunkue xpuctamwisl. CoBpemMeHHblE MaTepuainbl. l[lnaBnenue wu
KpucTayui3aius. Y aelbHas TerioTa miasieHus. Cyonumarus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: THUTPOMETp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHU TOJYyUYECHHUS] COBPEMEHHBIX MaTepHuajioB, B
TOM YHCJIE HAaHOMATEPUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npy moHMKEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIEHUST KPUCTAUIMUECKOTO BEIIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3mepenre OTHOCUTETLHON BIIaXKHOCTU BO3AYXa.

Paznen 4. DiaekTpoauHaAMMKA

Tema 1. Inexkmpocmamuxa

DNeKkTpu3anusi Tea. OJJIEKTPUYECKUW 3apsia. JBa BHIA BIEKTPUUYECKUX
3apAnoB. IIpOBOOHMKM, IUANIEKTPUKM M TOJYNPOBOAHUKU. 3aKOH COXPAHCHMSI
AIEKTPUYECKOTO 3apsija.

BszaumopaeiictBue 3apsinoB. 3akoH Kynona. ToueuyHblid 3IEKTpHUUECKUI 3apsi.
Onexktpuyeckoe 1mone. Hanpsok€HHOCTh  3nekTpudeckoro mousst.  IIpuHnun
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CYyHEPHO3ULIMM BJIEKTPUUECKUX MoJieh. JIMHUM HanmpsyKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

PaGota cui anextpocratuyeckoro noss. [lorennnan. Pa3HOCTh MOTEHIIMANIOB.
[IpoBOOHUMKM W [OHUAJIEKTPUKH B BJIEKTPOCTATHYECKOM Tose. Jluanexkrpuueckas
MPOHULIAEMOCTb.

OnextpoémkocTs. KoHzeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHJEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuyeckue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE AJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN alapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anMmopencTBre HaANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh AJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLAIU
MIJIACTUH, PACCTOSIHUSI MEXKIY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepeHne 2eKTpOoEMKOCTH KOHIEHCATOPA.

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

DNEKTpUYECKUd TOK. YCJIOBUS CYLIECTBOBAHUSA DJIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIBHOE COINPOTUBJIECHHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomrHOCTb
3JIEKTPUYECKOTO TOKA.

DNEKTpOJBIKYILAasi CUJa U BHYTPEHHEE COINPOTUBICHHE HCTOYHHKA TOKA.
3akoH Oma [1J1s OJHOM (3aMKHYTOM) 35ekTpruueckoi uenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBOIHUKMU. CobGcTBeHHas u IpUMECHAast MIPOBOANMOCTb
oaynpoBoHUKOB. CBoicTBa p—N-niepexona. [loynpoBogHMKOBBIE TPUOOPHI.
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OnexkTpuyeckuid TOK B  pacTBOpax W  paciulaBaXx  dJIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS] TUCCOLMALUS. DIEKTPOIIN3.

OnekTpuyeckuid TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSITEIIBHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: amIlepMeETp,
BOJITMETP, pPEOCTaT, HUCTOYHUKM TOKa, SJEKTpPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIECHUS, BAKYYMHBIA MO/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTUBJICHUS LWIMHIPUYECKUX IMPOBOJAHUKOB OT JUIMHBI,
IJIOIIA/IA MOTIEPEYHOTO CEUYCHHS M MaTepHraa.

CMemaHHOe COeTMHEHNE ITPOBOHUKOB.

[IpssmMoe wu3MepeHHE DIEKTPOABMKYIIEH cuibl. KoOpoTkoe 3aMbIkaHue
raJbBaHUYECKOTO AJIEMEHTA M OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTb BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHne cMEmaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 2IeKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usnku 6a3zoBoro ypoBHs B 10 Kjacce OoCyIIECTBISETCS C
Y4ETOM COJAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemuvle nousimusi, CBA3aHHBIE C W3YYEHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHHE, HAy4YHbI (akT, TUnoTe3a, (u3nyeckas BeJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJICINPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: peuieHHWEe CUCTEMbl ypaBHEHUM, JUHEHHass QyHKUIUA,
napabona, rurnepOosia, X TpaduKud U CBOWCTBA, TPUTOHOMETPUUECKUE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.
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buonoeus: mexanndeckoe IBWKEHUE B JKUBOU mpupone, nuddysus, ocMoc,
TeIJI000MEH JKMBBIX OPraHU3MOB (BBl TEIUIONEpEayd, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBBIE CBOMCTBA TBEPJIBIX TEII, JKUJAKOCTEN U Ta30B,
AJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJMTHUYECKAs  AUCCOLHALNA,
rajibBaHMKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHuE IBIKCHHH C HMCIIOJIb30BaHUEM MEXaHH3MOB,
VYET TPEHUS B TEXHUKE, MOMIIWITHUKHA, WCIIOJb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET M JPYrHe), JABUTATEIh BHYTPEHHETO
cropanusi, mapopasi TypOuHa, OBITOBON XOJOAWIHHUK, KOHAUIIMOHEP, TEXHOJOTUU
MOJyYEHUsSI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCIE€ HAHOMATEpHUAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUUYECKasi 3alllhTa, 3a3eMJICHUE HJIEKTPOIPHUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC puoOpHI,
AJICKTPOOCBETUTEINIbHBIC MPUOOPHI, TaTbBAHHKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuUTHL.  B3auMoOJelWcTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bekrop MarmuTHOM uWHAyKUuMH. [IpuHOmMn cynepnosuuuu
MAarHATHBIX MOJEed. JIMHMM MarHWUTHOW WHAYKUWH. KapThHAa NUMHUNA MarHuTHOMN
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe TmOJi€ MPOBOJAHMKA C TOKOM. KapTuHa JHMHUN WHIYKUIHAU
MAarHUTHOTO TOJISl JUIMHHOTO IIPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOAHUKA, KaTylIKU ¢ TOKOM. OnbIT Dpcrena. BaumoaeiicTBue npoBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIyJb ¥ HampaBlieHUE. [[BMKEHHE 3apsAKEHHON YaCTUIIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pa6ota cunibl JlopeHia.

SIBieHue D3IEKTPOMAarHUTHOM MHAYKUMH. IlOTOK BekTopa MarHUTHOU
WHIYKIUU. OJEKTPOABUAKYINASl CUJIa HHAYKIUU. 3aKOH DJJIEKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe »siekTpuueckoe IMoje. OINEKTPOABMXKYINAsS Cujla HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOAHOM MarHUuTHOM MOJIE.

IIpaBuno Jlenua.

13



NHnykTUBHOCTh.  SIBIIEHME CAMOMHAYKUIMUHU. OJEKTPOJBIXKYIIAs CHUJa
CaMOUHTYKIINH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHu4eckrue yCTpOMCTBA M IPAKTUYECKOE TMPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, JJIEKTPOMATHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH JJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIUA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuo Jlenua.

3aBUCHUMOCTh AJIEKTPOABUKYIIECH CUJIbI MHAYKIIUA OT CKOPOCTH WU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTA HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenrHast  cucrtema. CBoOOOIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
INapmonuueckue konebanus. [lepuon, dacrora, amrmutryna v (asza KojieOaHUM.
[IpyxvHHBIN MadATHUK. MaTeMaTUYEeCKUd MASTHHUK. Y PaBHEHHWE TapMOHHUYECKHX
konebanwuii. [IpeBparieHue sHEpruu Mpu rapMOHUYECKUX KOJICOaAHMSIX.

Konebarenbubiit  koHTYp. CBOOOMHBIE D3JIEKTPOMAarHUTHBIC KOJEOAHHS B
UJeaqbHOM KoJieO0aTeTbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHUYECKUMH U
ANEKTPOMATHUTHBIMU  KoyieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPTUU B UJICATLHOM KO0JIe0ATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyXawIUX KojieOaHUsX. BhIHYKIEHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.
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[lepemenHpiii  TOK. CHHYCOMAQIBHBIA IEPEMEHHBI TOK. MOIIHOCTh
[EPEMEHHOTO TOKAa. AMIUIMTYJIHOE W JEHCTBYIOLIEE 3HAYCHUE CHIIBI TOKA H
HaIPSHKCHUS.

Tpanchopmarop. IlponsBoacTBo, nepenaya U NOTpeOICHUE ANEKTPUUECKON
SHEPrur. DKOJOTHMYECKHE PUCKH MPU MPOU3BOJACTBE 3JEKTpo3Hepruu. KynbTypa
WCIIOJIb30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpPOMCTBA M IIPAKTUYECKOE NPUMEHEHHUE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTelnbHOM CUCTEMBl (IPYKUHHBIA WM
MaTeMaTUYECKUN MasiTHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaOmronenue pezoHanca.

CB0OOOHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HAIPSDKEHUS OT BPEMEHHU) ISt
AJIEKTPOMAarHUTHBIX KOJIEOaHU.

Pe3oHanc mnpH MOCIEAOBATENIBHOM COEJUHEHUM PE3UCTOpA, KaTYIIKU
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopens TMHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOJIa MAJIbIX KOJIEOAHHWI Ipy3a Ha HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue MEPEMEHHOIO TOKa B LENM W3 MOCIEAOBATENIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmpoMaZHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, YcioBHsS pacnpocTpanenus. Ilepuoa. CkopocThb
pacnpocTpaHeHuss W JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE  BOJHBI.
WNurtepdepenius u Auppakuus MEXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHS M3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B snektpomaruutHoil BonHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MPEOMIICHUE, MoJisApu3anus, Iudpaxius,
uHTephepeHuus. CKOpocTh INEKTPOMArHUTHBIX BOJIH.

[IIxana 3MEeKTPOMATrHUTHBIX BOJIH. IIpMMeHEHue 3JeKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCBs3U U TeneBuaeHusA. Pannonokanmys.
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DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE TNPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBAsl [MATHOCTHKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneGmromeecs Teno Kak HCTOUHUK 3BYKa.

HaOnronenue oTpakeHus U IpeJIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiud MeXaHU4eCKUX BOJIH.

3BYKOBOI pE30HaHC.

HabGmrogenue cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJIO0M U
4acTOTOM KOJeOaHuH.

HccmenoBanne  CBOMCTB — DJIIEKTPOMArHUTHBIX — BOJIH: OTpaKEHHE,
MpeNoMJIEHUE, NOoJaspu3auus, Tudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas onTtuka. [IpsAMOIMHENHOE pAacHpOCTPAaHEHUE CBETa B
onHopoaHoM cpene. JIyu cBeta. ToueuHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeta. [locTpoenue n3obOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIOTHBIN TTOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja mOJIHOTO
BHYTPEHHETO OTPaKCHMUSI.

Hucnepcust cera. CiioHBIN cocTaB 0eoro ceerta. LIger.

ColOuparomme # paccewBarommue JMH3BL. ToHkas JuH3a. DokycHOe
pacCTosiTHUE M OINTHUYECKas cuiia TOHKOM JmH3bL. [locTpoeHue wu300pakeHHil B
coOMparomrX W pacceuBaronux JuH3aXx. DopMysia TOHKOW JHH3BI. Y BEIUYEHUE,
JlaBaeMOe€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKONU ONTUKH.

BonnoBas ontuka. WHtepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOIEHWS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YcioBue HaOMIOICHUS
[JIABHBIX ~ MAakCUMyMOB TIpM NaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.
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TexHHUYecKue yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHHE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBIA ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIAPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pAaCIpPOCTPAHEHHUE, OTPAKECHUE W IPEIOMIICHUE CBETA.
OnTuyeckue MpuoOOpHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBO/A.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Monenu MUKpOCKOIIa, TeJIecKona.

Habmronenune natepdepeHnm cBera.

Hab6monenue nudpakium ceera.

HaGnronenue nucnepcuu cBera.

[TonmydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomydyenue cexkTpa ¢ MOMONIbIO AU(PPAKIUOHHON PEIIETKH.

HabGnronenue noasipu3zaluu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3mepeHune rnokasaTesnsi NpeJoMIICHHs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  NPUMEHMMOCTH  KJIACCHMYECKOM  MexaHuku.  lloctynarel
CIIELMAIBHOW TEOPUU OTHOCUTEIBLHOCTU: MHBAPUAHTHOCTH MOZYJIA CKOPOCTH CBETA
B BaKyyMe, IPUHIHUII OTHOCUTEIbHOCTH DIUHIITEHHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHH U COKPAILCHHE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MacChl C YJHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YACTULBI. DHEPIUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBA3U S3HEPTUU POTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC POTOHA.

OtkpeiTe u uccnaenaoBanne Gorodpdexra. OnpiTel A. I'. CroneroBa. 3akoHbI
doroadpdexra. YpaBuenue DitHmteitHa mns dotodddexra. «KpacHas rpaHuia»
doTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.
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XHUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, COTHEYHAasi 6aTapes, CBETOAUO/I.
Jlemoncmpayuu
®o1orh(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTA.
Ceeroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmnwiTel Pesepdopaa mo paccessHuio o -4acTwil.
[Inanerapuas wmoxaenb aroma. lloctynmatel bopa. M3nyueHne u morjomieHue
(GOTOHOB MpHU MEPEeXo/ie aroMa C OJHOTO YpPOBHA SHEPrHMM Ha Jpyroil. Buasl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.
BosHoBeIe cBoiicTBa yactull. Bomubl ne bpoitnsa. KopnyckynsipHO-BOJTHOBOM
Ty aJIA3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue ycTpoWCTBA W MPAKTUUYECKOE MPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaOmronenue muHENYaThIX CIIEKTPOB UBITYUCHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
Habronenue muHeyaToro CekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpOeHHS sjpa. OTKpbITHE
pamuoakTuBHOCTU. OnbIThl Pe3epdopaa mo onpeneseHnio coctaBa paauoakTUBHOTO
U3JTYYCHUSL. CgoiictBa  anbda-, O0eta-,  raMma-M3JIy4YCHHUS. Bnusinue
PaIMOaKTUBHOCTH Ha KUBbIE OPTAHU3MBI.
OtkpeiTHE TpoTOHA W HedWTpoHa. Hykmonnas monens sigpa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncinio sjapa. M30Torsbl.
Anwda-pacnan. ODIEKTPOHHBIM © TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.
Slnepnpie peakuuu. /leneHne u CUHTE3 AA€Ep.
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Anepureiii peaktop. Tepmosimepubiii cuHTe3. [IpoOieMbl M MEPCIEKTHBBI
AJIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTonbl HAaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHME: TO3UMETP, Kamepa
Bunscona, simepHsblil peakTop, aToMHasi 6om0a.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanrie TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanbl pa3BUTHUS ACTpOHOMUH. [IpuKilamHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3ausi, SApKue 3BE3bI, IJIAHEThI, UX BUJIUMOE
JIBUKEHHUE.

ConHeyHas cucrtema.

Connne. ComHeuHast akTUBHOCTh. Mcrtounuwk sHeprun ConHUA W 3BE3.
3BE3BI, MX OCHOBHBIE XapaKTEPUCTHKH. J(MarpamMma «CHEKTpalbHBIM KIIacC —
CBETUMOCTb». 3BE3MBlI TJIaBHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3] TJIABHOW INIOCJIENOBATEIBHOCTH. BHYTpeHHee CTpoeHue
3B€31. COBpEMEHHbBIE MPEACTABICHUS O MPOUCXOXKACHUU W 3BoJonuu ColHIa U
3BE3/1. DTallbl )KU3HH 3BE3].

Muneunsiii Ilyte — nama ['anaktuka. Ilonoxenue n aBwxkenue ConHua B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku U KBasapbl. UEpHBIE OBIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa66sa. Paz0eranve rajgakTuk.
Teopus bonpmoro B3pbeiBa. PeMkTOBOE M3IydYeHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM TJIA30M C HCMOJIB30BAHUEM KOMIBIOTEPHBIX
NPUIOKEHUI NJIs1 ONpEEeIeHHs MOJO0KEeHNU HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEpHOIro MOIYIIAPHS U IPKUE 3BE3MBL.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0marnee NOBTOpeHue
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Ponp ¢u3nku © acTpoHOMHM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIIMAJIBHON U 3TUYECKOM c(epax AesTeNbHOCTH YEI0BEKa, POJb U MECTO (DU3UKU U
aCTPOHOMHUHU B COBPEMEHHOI Hay4YyHOU KapTHHE MUpa, pojib (PU3NYECKON TEOpUU B
dbopMHUpOBaHUH MPEACTABICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B  OOIIEM pAly COBPEMEHHBIX  E€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca pusnku 6a30Boro ypoBHsa B 11 kimacce oCyIiecTBIISIETCS C
VYETOM COJEPKATEIBHBIX MEXKIIPEIMETHBIX CBA3E€M C KypCcaMH MAaTEMATHKH,
OMOJIOTHH, XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SBJICHUE, HAy4YHbIA (pakT, Tumnore3a, (Puznueckas BEIUYMHA, 3aKOH,
TEeOpusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pEUICHUE CUCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CMHYC, KOCUHYC, TAHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX IMPOCKIIMHA HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
IPOM3BOJIHBIE DJIEMEHTAPHBIX (YHKIUMHA, TPHU3HAKK T0J00MS TPEYrojabHUKOB,
OTpeIeNICHHE TUIOMAU TIIIOCKUX Uryp u oobéma Tel.

buonocusn: snextpuueckue SBJICHUS B JKUBOM MpUPOJE, KOJIeOATEIbHBIC
JIBWKEHUSI B KWBOW MPUPOJIEC, ONTHUYECKUE SIBJICHUSA B KMBOW MPUPOJIE, NECUCTBUE
paaualy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJIIMYECKasE CTPYKTYpa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHUS KPUCTALINYSCKON PEIIéTKH, CIEKTPAJIbHBIA aHAIIN3.

l'eoepaghus:  MarHuTHBIE TOMOCAa 3€MJIM, 3aJICKM  MarHUTHBIX Py,
dboToCchEMKA 3eMHOM IMMOBEPXHOCTH, ITPEACKAa3aHUE 3EMJIICTPSCCHHIM.

Texunonocus: JNVMHUM BJIEKTpONEpenad, TEHEpaTop IEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIHMOHHAA TM€4Yb, paaap, PpaAUONPUEMHHK, TEJIEBU30D,
anTteHHa, TtenedoH, CBY-meub, NMPOEKIIMOHHBIM ammapaT, BOJOKOHHAsl OITHKA,
coJIHeuHas OaTapes.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
O®U3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpeamera «Ddus3mka» Ha ypOBHE CpPEIHErO OOIIEeTo
oOpazoBanusi (0a30BbIl YPOBEHB) JOKHO O0ECTICUNUTH JOCTHIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.
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JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS yueOHOro npeaMera «PU3nKay JOJIKHBI
OTpaxkaTb TOTOBHOCTb UM  CIIOCOOHOCTh OOYYaIOMIMXCS ~PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpYCHTAllUM, TIO3UTUBHBIX  BHYTPEHHUX  YOCXKICHHWH, COOTBETCTBYIOIIUX
TPaJUIIUOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACIIMPEHHUE KUZHEHHOIO
ONbITA W ONBITA JECATEIBHOCTH B MPOLECCE PEAIN3ANNU OCHOBHBIX HANPABICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00yJaronIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0 OOLIECTBA;

NPUHATHE  TPAJAUIIMOHHBIX  OOIIEYEIOBEUECKUX  TyMaHUCTUUECKUX U
JEMOKPAaTHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHE B3aUMOJAEHCTBOBAThH C COLUATIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C
uX QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPMOTHYECKOTO BOCITIMTAHMA:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WAEHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIICGHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 U TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBbI M IIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIFOUAsl SCTETUKY HAYYHOT'O TBOPYECTBA,
MPUCYIIEro (PU3NYeCcKoil HAyKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IudHbIM chepaM MpoPEeCCHOHATBHON ACSITEIBHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBINA BHIOOD
Oynyiiel mpoeccuu U pean30BbIBATh COOCTBEHHBIE JKU3HEHHBIE MJIaHBbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOpa30BaHUIO B 00JaCTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,
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6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYphl, OCO3HAaHUE TJI00aIbHOIO
XapakTepa 3KOJOTHYECKHUX IpooiIeM;

IUIAHUPOBAHKE U OCYIIECTBICHUE ACHCTBUI B OKPYKAOLIEH Cpelle HA OCHOBE
3HAHUA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEHHUE OMbITa JESITEIBHOCTH 3KOJIOIMYECKON HaIlpaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PHU3HUKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNYECKON HAYKU;

OCO3HAHME LIEHHOCTM HAy4YHOM JEATEIbHOCTH, TI'OTOBHOCTH B IPOLECCE
M3y4eHUs1 PU3HKHU OCYIIECTBIIATh MPOCKTHYIO U UCCIEN0BATEIBCKYIO AEATEIBHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble Jioruueckue aeMcTBUA:

CaMOCTOSITETbHO  (opMynupoBaTb W aKTyallu3UpoBaTh  MOpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh 1EIH JCATEIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHMS,

BBISIBJIITH ~ 3aKOHOMEPHOCTH W TPOTHBOPEYHMST B  PacCMaTpUBAEMBIX
(bU3UYECKUX SABICHUSX;

pa3palaThiBaTh IUIAH pelIeHUs MpoOJieMbl C YY4ETOM aHajIu3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B AEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUH €SI TEIbHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH Pa0OTy B YCIOBUAX PEATLHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOT'O B3aHMMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaeaoBarebCcKHe A1eHCTBUA.

BJIAJICTh HAyYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH MOHATUSIMHU M METOJAMH
duznyecKoil HayKu;

BJIQJIETh HaBbIKAMHU y4E€OHO-HUCCIIEIOBATENILCKON U MPOEKTHOU eI TEIbHOCTH
B 00sact (U3HKH, CTIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEILHOMY IMOUCKY
METO/JOB pelieHus1 3amad (U3MYECKOTO CONEepPKaHUs, TPUMEHEHHUIO Pa3IUYHBIX
METOJIOB ITO3HAHMSI;
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BJIAJETh BHUAAMHU JIEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUSA, €ro
UHTEpIIPETALMY, MPEoOpa3OBaHMUI0O M TNPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTyalUsiX, B TOM YUCIIE IIPU CO3JaHUH YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISITh MPUYMHHO-CIIEJCTBEHHBIE CBA3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMS], HAXOAUTh apTyMEHTHI ISl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IMOJYYEHHBIE B XOJ€ pELICHHS 3aJayd  PE3yJbTaThl,
KPUTUYECKH OLIEHMBATh MX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
yCIIOBUSIX;

CTaBUTb W (POPMYIMpPOBaTH COOCTBEHHbIE 3aJaul B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHKY;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATH PUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTh 3HAHMS N0 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 334a4H, TOIYCKAIOIINE albTePHATUBHBIC PELICHUS.

Pabora c nunopmanmueii:

BJIAJETh HaBbIKAMHU MOJy4YeHUs MH(pOpMaIMU (PU3HUECKOTO COAEP’KaHUS W3
MCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOATENbHO OCYLIECTBIATh IOHWCK, AaHaJM3,
CUCTEMATH3ALMI0 W HHTEPHpeTalHio HH(POpMAlUU pa3IuyHbIX BUAOB U (OpM
MPEACTABJICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIOJIB30BaTh  CPEACTBA  HMH(MOPMAILMOHHBIX M  KOMMYHHUKallMOHHBIX
TEXHOJIOTUHA B PELIEHUM KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX M OPraHHU3al[MOHHBIX
3aJ1a4 ¢ COOJII0IEHuEM TPpeOOBaHHUM 3PrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepekeHuns, MPaBOBBIX M AITHUYECKUX HOPM, HOPM HHGPOPMALMOHHON
0e30I1aCcHOCTH;

co3JaBaTh TEKCThl (U3MUECKOTO COJEPKAHMS B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHAueHUsS MH(OpMALMK U LIETEBOM ayAUTOPHUH, BHIOMpAs ONTHUMAIBHYIO
(dopMy mpeacTaBIeHUS U BU3yaIu3alluu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYILECTBIIAThH OOIIEHNE HA YpOKaxX (PU3MKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacrno3HaBaThb IPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallMd M CMSI4aTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHsI C HMCIOJIb30BAHUEM

SI3BIKOBBIX CPCACTB,
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IIOHMMATh M MCIIOJIB30BaTh IPEMMYLIECTBA KOMAHIHOW W WHAUBUIYaJIbHON
paboTHI;

BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JEHCTBUUA C Y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaXKJIOTO YJI€HA KOJUIEKTHBA;

IIPUHAMATh  LE€JIM  COBMECTHOM  JAESATEIBbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTUKEHUIO: COCTaBJIATh IUIAH JCHUCTBUM,
pacrnpeneniarb pojid ¢ Y4€TOM MHEHHM YYaCTHHKOB, OOCYXJAaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4e€CTBO CBOET0 BKJIaJa W KaXJOr0 YyYaCTHUKA KOMAaHIbl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularartb HOBBIE IPOEKTHI, OLCHUBATh WAECH C [O3ULUHA HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTHUBHOE CTPATETHMYECKOE TOBEAEHUE B PA3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIC JCHCTBHS

Camoopranusamnus:

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JACTH
(U3MKK W aCTPOHOMHH, BBIABISTH MPOOJIEMBbI, CTaBUTh M (POPMYIHPOBATH
COOCTBECHHEIC 3a/1a49H;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PELIEHUS PACUETHBIX M KAaueCTBEHHBIX
3a]1a4, TJIaH BBINOJHEHUS MPAKTUYECKOW paboThl ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JefaTh OCO3HAHHBIA BBIOOP, apPryMEeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CcriocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JSPYIUIMA B 0OJACTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B AESATEIBHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJECTh  HAaBbIKAMHU  [IO3HABATEIbHOW  peQEeKCUU  Kak  OCO3HaHUS
COBEpPUIAEMBIX JIEUCTBUA M MBICIUTEIbHBIX MIPOLIECCOB, HMX pE3yJbTaTOB U
OCHOBaHHII;

UCIONIb30BaTh MPUEMBI peIeKCUU I OLEHKU CUTYyalllH, BRIOOpa BEpHOTO

peLieHus;
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YMETh OIIEHWBATh PHUCKA M CBOEBPEMEHHO MPUHUMATh PEHICHUS MO WX
CHIKCHHUIO,

IMPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IIPH aHAJM3E¢ pPe3yIbTaToOB
NEATEITBHOCTH;

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI WM apryMEHTHI JAPYTUX TIPH aHAM3Ee pe3yJIbTaToB
NEeSTETbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mporiecce TOCTH)EHUS TMIHOCTHBIX PE3YJIBTATOB OCBOCHUS ITPOTrPAMMBI 110
bu3uke 78 ypOBHSA cpeAHero oOmiero oOpa3oBaHHUS Y 0OyYarommXxcs
COBEPILIEHCTBYETCS AMOITMOHATIBHBIN UHTEJUICKT, IpeIoJIararoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE AMOITMOHAIEHOE
COCTOSIHHE, BUJCTh HAMPABIICHUS PAa3BUTHA COOCTBEHHOW IMOIMOHAILHOUN chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBaHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJICEHHUE, CIOCOOHOCTh aJanTHPOBAaThCA K
AMOIIMOHAJILHBIM U3MEHECHHSAM U MPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIFOYAIOIICH CTPEMIICHHE K JOCTIDKCHHIO IETH U
yCcrexy, ONTHMH3M, WHHUIMATUBHOCTH, YMEHHE JCHCTBOBaTh HCXOIS M3 CBOMX
BO3MOXKHOCTEH;

OMIIATUH, BKIIIOYAIOIIECH CIIOCOOHOCTh MOHMMATh YMOIIMOHATIBFHOE COCTOSHUE
JIPYTUX, VYYUTBIBATH €ro TPH OCYIIECTBICHWM OOIIECHHs, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEIKUBAHUIO;

COITMAIBLHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAaMBaTh OTHOIIICHHS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOM KapTUHbl MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTMH, B PAKTUYECKOU AEATEIBHOCTH JIIOIEH;

YUUTBHIBAaTh TPAHUIBl TMPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJIEICH:
MarepuaibHas TOYKa, MHEpPLHUAIbHAs CUCTEMA OTCUYETA, AOCOMIOTHO TBEPIOE TEIO,
WJICAUTbHBIN Ta3, MOJAEIN CTPOCHUS Ta3oB, KUIAKOCTEW M TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUYECKUH 3apsil IPU PEIEHNN (PU3NUYECKUX 3a/1a4;
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pacmo3HaBaTh (QpU3NUYECKHUE SIBICHUS (IIPOLECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSIPHO-KMHETHYECKOM TEOPUU CTPOEHHUs BEIIECTBA U
AIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWMHOE JABUKECHUE,
cBOOO/HOE MAJCHUE TEJ, JBM)KEHUE IO OKPY>KHOCTH, MHEpLUs, B3aUMOJEICTBHE
ten, nuddysus, OpOyHOBCKOE IBUKEHHE, CTPOCHUE JKUIKOCTEH W TBEPABIX T,
M3MEHEHUE 00BbEMA TeNl MPU HarpeBaHUU (OXJAXKICHHH), TEIIOBOE PABHOBECHE,
WCIIapeHue, KOHJEHCAlus, IUIABJICHUE, KPUCTAJUIM3alus, KUIIEHUE, BIIAXKHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHMS ra3a IMpPU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBA3b MEXIY IapaMeTpaMHu COCTOSHHMS ra3a B H30IIPOLeccax, IEKTpHU3aLus Ted,
B3aMMOJICHCTBUE 3aPs0B;

OINKCHIBATh MEXAHWYECKOE JBM)KEHUE, UCIHOJB3YS (DU3MUECKHE BEIUYUHBL:
KOOpJIMHATA, MYTh, MEPEMEIIECHHUE, CKOPOCTh, YCKOpPEHHE, Macca Tejia, Cuia,
UMITYJIbC TeJla, KMHETHYeCKas 3HEprus, MOTCHLHAJIbHAs SHEPIrusl, MEXaHHYecKas
paboTa, MexXaHW4YecKash MOIIHOCTh; IMPH ONUCAHUU MPABWIBHO TPAKTOBATh
(U3HYECKUIT CMBICT HCIOJIb3YEMBIX BEIUYHMH, WX OOO3HAUYECHHS W E€AUHUIBL,
HaXoAUTh (POPMYJIbl, CBSI3BIBAIOLIUE ITAHHYIO (PU3NYECKYIO BEJIUYHMHY C JIPYTHUMHU
BEIMYMHAMU;

ONMCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCTIONB3ysl (PU3MYECKUE BEJIIMYMHBI: JAaBJICHHE Tas3a, TeMIepaTrypa, CpeIHss
KMHETHYECKasi HEPrusi XaOTUYECKOTO JBMXKEHHSI MOJIEKYJ, CPEIHEKBaJpaTHYHAs
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSAS 3Heprusi, padora rasa,
KOA3(PUIIMEHT TMOJE3HOr0 JEUCTBUS TEIUIOBOTO JIBUTaTessl; NpHU OMUCAaHUU
OPaBWJIBHO TPAaKTOBAaTh (PU3WYECKUH CMBICI HCMOJNb3YyEMbIX BEJIMYUH, UX
0003HAaUECHHU MW E€OUHUIIBI, HAXOAUTh (POPMYJbI, CBSI3BIBAIOLIUE JaHHYIO
(pu3nYeCcKy0 BEIMYUHY C IPYTUMU BEIMUUHAM;

ONMCHIBATh U3YUYECHHBIE 3JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
ABJICHUS (ITPOLIECCHI), UCIONB3Ys (PU3MYECKUE BEITUUMHBL: JIEKTPUUECKHUM 3aps,
ANIEKTPUUECKOE MOJIe, HANPSXKEHHOCTh MOJIA, MOTEHIMAN, PA3HOCTh MOTEHIMANIOB;
Opy ONWCAHUM TPABWIBHO TPAKTOBaTh (DU3UUYECKUH CMBICT HCHOJIb3YEMBbIX
BEJIMYMH, HMX OOO3HAUEHUS M EIUHUIIBI; YKa3blBaThb (DOPMYJIbI, CBS3bIBAIOLIHNE
JaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHaAJIM3UPOBaTh (PU3UUYECKHE MPOLIECCHl U SIBICHHUS, UCHONB3YS (U3MUECKUE
3aKOHBI M MPUHIUIIBL: 3aKOH BcemupHoro Tsarotenus, |, 1l u Il 3axonsr HeroToHa,
3aKOH COXPAHEHMS MEXAHUYECKOW SHEPTHUH, 3aKOH COXPAHECHMS UMITYJIbCA, IPUHLIUIL
CYNEpIO3ULIMA CUJI, IPUHLIMUII PAaBHONPABUS HMHEPLHUAIBHBIX CUCTEM OTCYETAa,
MOJIEKYJIIPHO-KUHETHYECKYH0 TEOPUIO CTPOEHHUs BEILECTBA, T'a30BbIE 3aKOHBI, CBA3b
CpeaHell KMHETHYECKON SHEPTUU TEIJIOBOTO JBHIKEHHUS MOJIEKYNI C aOCOJIOTHOM
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TEMIIEpaTypoOi,  TEepPBBIA  3aKOH  TEPMOJWHAMHUKH, 3aKOH  COXPaHCHHS
ANEKTPUYECKOro 3apsifa, 3akoH KysjoHa, mnpu »TOM pasziuyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAKEHHUE U YCJIOBHS (TpaHUIbI,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIUIBI  JCUCTBUS  MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; Pa3jiNdaTh yCIOBUS MX OE30MACHOTO HWCIIOJIB30BAHUS B
MOBCEHEBHOM >KH3HM;

BBITIOJIHATh OKCIIEPUMEHTHI T10 HKCCIICOBAaHUI0 (DM3UYECKUX SBICHUU U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HW3MEpPEHUN, MHpU HTOM
dbopmMyIupoBaTh MpoOIEMy/3a/1ady U TUIOTE3y YIEOHOTO AKCIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOKEHHOT0 000PYI0BaHUs, IIPOBOJAUTH OMBIT U (HOPMYITUPOBATH
BBIBOJIBI

OCYIIECTBIIATH TPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIMYHH, TTPU
ATOM BBIOMPATh ONTUMAJBHBIM CITOCOO M3MEPEHHS W WCIOJb30BAaTh H3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCHUMOCTH  MEXAYy  (PU3MYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM MPAMBIX HM3MEPEHUH, MPU STOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yIbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJTUYHH B BHUJIC
TaOJHIl ¥ TPaQHUKOB, AEJIaTh BEIBOBI ITO pe3yIbTaTaM UCCIICIOBAHMS;

cobiroaTh npaBuia 0€30MacHOTO TPyAa MPU MPOBEJAECHUU HCCICIOBAHUM B
paMKax y4eOHOTO DOKCIEPHMEHTa, YYCOHO-HCCIEAOBATEIbCKOM M TPOSKTHOU
JEATETPHOCTH C HWCIIOJIh30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB W J1a00OpPaTOPHOTO
000pyIOBaHUS;

pemarh pacu€THbIE 3aJladyd C SIBHO 3aJaHHON (DM3MYECKOM MOJIETIBIO,
UCTIOJIb3YS (PU3UYECKHUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHaliM3a yCJIOBUS 3a7a4u
BBIOMpATh (DU3UYECKYIO MOJICb, BBIIETATh (PU3MUECKUE BEIMYMHBI U (DOPMYIIBI,
HeoOXoMUMBIe ISl €€ pPEIICHHS, MPOBOJHWTH PAcUEThl M OICHWUBATH PEabHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3MYCCKOU BEIIMYUHBI,

pemaTh KaueCTBECHHBIC 33J]a4M: BBICTPAUBATh JIOTHYECKU HEIPOTHBOPECUHUBYIO
IIETIOYKY PACCYXJACHHN C OMOpOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYCeCKHe ABICHHUS,

UCIIOJIb30BaTh ~ TPH  peHIeHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
nH()OpPMAIMOHHBIC TEXHOJIOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN H
IpeicTaBlieHus y4yeOHOM M Hay4yHO-TIOMYJISIpHOW WHGOpMAIMH, MOJTYyYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTy4aeMyro HH(OPMAIIHIO;
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IPUBOJUTH IPUMEPHI BKJIa1a POCCHMCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHUE MTPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

UCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS IO (PU3UKE B MOBCETHEBHOW KU3HU JIJIS
oOecrieueHns 0€30MAaCHOCTH MpH OOpalleHud C MpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBaMH, JUIsI COXPAHEHUS 370POBbS M COOJIIOIEHUS HOPM HKOJIOTHUYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B TIpYIINE C BBIIOIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYyMIbl, pPAIMOHAIBHO pACHpeNeisaTh OOS3aHHOCTH W
IUIAHUPOBATh JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYyalUsAX, aJCKBATHO OLICHUBATH
BKJIaJ] KQKJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE pacCMaTpUBAEMOM POOJIEMBI.

K kxonmy oOyuenuss B 11 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOUTUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TMPAKTUYECKOM NEATEIBbHOCTH JIIOJEH, LEJIOCTHOCTh U E€AUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHULBl MPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJeNei:
TOYEUHBIA JIEKTPUUYECKHUM 3apsil, JIyd CBETA, TOUEUHBIA MCTOUYHHUK CBETA, sACpHAs
MOJICJIb aTOMa, HYKJIIOHHAas MOJEJIb aTOMHOIO siipa MpU pEeHIeHUH (PU3NUYECKUX
3a/1ad;

pacno3HaBath (pU3UYECKUE SBJICHUS (ITPOIIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMMKN W KBAHTOBOW (PU3UKU: 3JIEKTPUUECKasl MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JEHCTBUSA TOKA, B3aUMOJEHCTBHE
MarHuTOB, >JIEKTPOMAarHWTHAas MWHAYKLUSA, JCHCTBUE MArHUTHOTO IIOJIA HA
MPOBOAHUK C TOKOM M JBIKYIIUHCS 3apsiji, 3JIEKTPOMAarHUTHBIE KojieOaHus U
BOJIHBI, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE CBETa, OTpPAXKEHUE, IPeIOMIICHHE,
uHTeppepeHuus, audpakuus W [OoJsSpu3alus CBETa, JUCIEpPCUs  CBETAa,
doTornexTpuueckuit 3Pdext (hoTodrddeKT), CBeTOBOE JaBlICHHE, BOZHUKHOBEHHE
JUHEHYaToro CHeKTpa aToMa BOJIOPOJA, €CTECTBEHHas M HMCKYyCCTBEHHAas
PaAMOAKTUBHOCTH;

ONMCHIBATh H3YUYEHHBIE CBOMCTBA BEIIECTBA (BJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE, AIEKTPUYECKYIO IPOBOJMMOCTh  Pa3JIMYHBIX  Cpex) U
ANIEKTPOMATHUTHBIE SABJICHUS (IIPOLIECCHI), HCIONb3Ys (PU3NYECKHE BEIUYUHBI:
ANEKTPUYECKUIN 3apsl, CHJIa TOKA, JJIEKTPUUECKOE HANpsHKEHUE, DJIEKTPHUYECKOE
CONPOTHUBJICHUE, PA3HOCTb IMOTEHIIMAIOB, AJIEKTPOJBIKYINAs cuiia, padoTa TOKa,
WHIAYKUUS MAarHuTHOTO Imoyisg, cuia Ammepa, cuia JlopeHna, WHAIYKTHBHOCTb
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KaTYIIKA, SHEPTHs JJICKTPUUECKOTO M MArHUTHOTO TIOJieH, MEpPHOJl W YacToTa
KojebaHuii B KoyeOaTeTbHOM KOHTYpe, 3apsil M Cuja ToKa B Ipoliecce
FapMOHUYECKUX JJIEKTPOMATrHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHHE W
onTHYECKas Cuja JIMH3bI, NPU OMHCAHUU MPaBUIBLHO TPAKTOBATh (PU3MUYECKUN
CMBICJI HWCIIOJIb3yeMBIX BEJIUYHH, WX O0O3HAYCHUS U CJAWHMIIBI, YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIONTNE JAHHYIO (PU3UUECKYIO BEIMUNHY C IPYTUMU BEIMYUHAMU;

ONMKCHIBATh W3yYCHHBIE KBAHTOBBIC SIBIICHUS W TMPOIECCHI, HCIOJIB3YS
(du3nUecKre BEIMYMHBI: CKOPOCTh SJEKTPOMArHWTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIHs U UMITYJIbC (POTOHA, EPHO/] MOJIypaclaia, SHEPTUSI CBSA3H
aTOMHBIX SiZIep, TpPH ONHCAHUM TPABWIBHO TPAKTOBaTh (HUIUYECKUNA CMBICI
UCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYECHMs] W €JIUHHUIIBI, YKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIWYMHY C JPYTMMH BEJIUYHMHAMH,
BBIYHMCIISTH 3HAUCHUE (PU3HUECKON BEIMYNHBI,

aHAMM3UPOBAaTh (PU3MUCCKHUE TIPOIECCHl M SBJICHUS, WCIONB3YS (HU3UICCKUE
3aKOHBI W TPHUHIMIGL: 3aK0OH OMa, 3aKOHBI TOCIIEIOBATEIHPHOTO W MApaICITHHOTO
COCIMHEHUSI TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3akOH AJIEKTPOMAarHUTHOM
WHAYKIIUU, 3aKOH TMPSMOJIMHEHHOT0 pacpOCTPAHEHHsI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE OiHIITeHHa it Gortorddexra,
3aKOH COXPAHCHHS SHEPTHH, 3aKOH COXPAHCHHUS HMITYJIbCca, 3aKOH COXPaHCHHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHWs MAacCOBOTO 4YHcla, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO PAaCIiajia, IPH 3TOM pas3inyaTh CIOBECHYIO (GOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHMYeCKOE BbIpaKEHUWE W YCJIOBUSA (TpaHUIbI, O0O0JACTH)
IPUMEHUMOCTH;

OTIPEJICIISITh HAIPaBJICHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuJibl Amrepa u cuibl Jlopenna;

CTPOUTh W ONHUCHIBATh H300paKEHHE, CO3/]aBaeMOE IIJIOCKUM 3€pKaJIoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI T10 HCCIICOBAaHUIO (U3UYECKUX SBICHUW U
IIPOIIECCOB C HCIOJIB30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHUH: TPH ITOM
dbopmynupoBarth MpodaemMy/3agady U TUIIOTE3Y YU4eOHOTO dKCIEpUMEHTa, COONpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHUS, TIPOBOAUTH OMBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPCHUS (PU3NYECKUX BEIUYHH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIM CIIOCOO M3MEPEHUS U HCMOJb30BAaTh H3BECTHBIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEeI0BATh 3aBUCUMOCTH (PU3NYECKUX BETUYMH C UCIIOJIb30BAHUEM MPSMBIX
W3MEPECHHUI: TP OTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyJIbTATHI
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MOJIyYEHHOW 3aBHUCHUMOCTH (PU3UYECKMX BEIMYMH B BHJE TaOIUI U TpaduKoOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHHS,

coOrOIaTh TpaBmiia 0€30MacHOTO TpyAa MPH MPOBEICHUH HCCIICIOBAaHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4YeOHO-WCCIEAOBATEIbCKOM H IMPOCKTHON
JESTENIbHOCTH C HWCIOJB30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyIoBaHUs;

pemiate pacu€THbIE 3aJayd C SBHO 3aJaHHON (DU3UYECKON MOJEINbIo,
UCTONB3YS (PU3NYECKUE 3aKOHBI U TPUHIUIIBI, HA OCHOBE aHAN3a YCJIOBHS 3aJa4u
BbIOMpaTh (DPU3MUECKYIO MOJIEb, BBIICIATh (PU3NYECKUE BETUYHHBI U (OPMYIIBI,
HEOOXOAUMBbIE Uid €€ pEelIeHUs, MPOBOAUTH Pacuy€Tbl M OLEHUBATh PEATBLHOCTH
HOJy4YEHHOTO 3HaueHUsl (PU3NYECKOI BEIMUNHBI;

pelaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU HETIPOTUBOPEUUBYIO
[EMOYKY PACCY)KIIEHHH C OMOpONM Ha HU3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue BICHUS;

UCTIIONB30BaTh  MPU  pEHIeHMH  y4yeOHBIX  33aJady  COBPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTHH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
IpEICTaBICHNU YYEOHOM M HAy4YHO-NOMYJSIpHON HMH(OpMaluy, MOJY4YEHHOH W3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyt0 HH(POPMAIUIO;

OOBSICHATH TPHUHIMUMBI JCUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS MX 0€30MacHOTO MCIOJIh30BAHUS B MOBCEIHEBHOMN
KU3HU;

PUBOIUTH TPUMEPHI BKJIa/1a POCCHIMCKHUX U 3apPYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B IOBCEIHEBHOM KU3HU IS
obOecrieueHrs 0OE€30MaCHOCTH TPHU OOpalleHUuH ¢ MpUOOpaMu U TEXHUYECKUMH
yCTPOMCTBAMH, JII COXPAHEHHs 30POBbsl M COOJIIOJICHUST HOPM DKOJIOTUYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeELE;

paboTaTh B TpYIIE C BBIMOJIHCHHEM pA3JIMYHBIX COLHUAIBHBIX POJICH,
IUTAHUPOBaTh pabOTy TPyNMbl, PalUMOHAIBHO pacHpeneNaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX CUTYallMAX, aJIeKBATHO OIICHUBATh
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM MPOOIEMBI.

30



TEMATUYECKOE IINTAHUPOBAHUE

10 KITACC
KonnuectBo yacoB DJIEKTPOHHBIE
Nem/m | HammeHOBaHHUE pa3aeaoB U TEM IPOTrPAMMBI IpoBepounbie | I[IpakTHueckue (m¢possre)
Bcero oOpasoBarenbHbIC
paboTs! * paboThI
pecypcsl
Paznen 1. DUSUKA U METO/Ibl HAYYHOTI'O ITO3HAHUA
bubnunoreka LIOK
11 ®u3KKa ¥ METOJIb HAYYHOT'O IIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paszngen 2. MEXAHUKA
bubnunoreka LIOK
21 | Kunemaruxa > https://m.edso0.ru/7f41bf72
bubnunoreka LIOK
22 Junamuia ! https://m.eds00.ru/7f41bf72
bubnmorexa LIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMO/IMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBEI TEpMOAHHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 5 but6mmoreka [IOK
' HEPEXO/IbI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
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Paznen 4. DJIEKTPOAMHAMUKA

bu6nmoreka [IOK
4.1
eKTpoCTaTIa 10 ! https://m.eds00.ru/7f41bf72
[TocTossHHBIN 2JIEKTPUYECKU TOK. TOKH B bubnmnoreka HOK
4.2 12 1
pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

* BBuay Kparkocpo4HOcTH npeObiBanus oOyvaromuxcs B mkoie @I'BOY "B/ "Okean", oTCyTCTBHSI BpEMEHH B

y4eOHOM IEepuo/ie CMEHbl HA M3y4YEHHUE LIEJIOro paszesia yueOHOro mpeaMera (Kypca) U BpeMEHH JUIsl CaMOIOJITOTOBKH,

HGHGCOO6p&3HBIM ABJEACTCA ITPOBCACHUC ITPOBCPOUYHBIX pa60T BMCCTO PCKOMCHAOBAHHBIX KOHTPOJIbHBIX.
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11 KJIIACC

KoanuectBo yacoB DIJIEKTPOHHBIE
Ne i/t HammeHOBaHHE pa3ieioB U TEM IPOTrPaMMBI IpoBepountie  I[IpakTHUecKHe (wucppossre)
Bcero oOpasoBarenbHbIC
paboTsI * paboThI
pecypchl
Paznen 1. JIEKTPOJIMHAMUKA
MaruutHoe noJsie. DJIeKTpOMarHuTHast bubnmnoreka HOK
1.1 11 1 3
WHYKIUS https://m.edsoo.ru/7f41c97¢c
Htoro no paznemny 11
Paznen 2. KOJIEBAHM S 11 BOJIHBI
91 MexaHHUYECKHEe U 3JICKTPOMArHUTHBIC 9 1 bubnuorexa [IOK
' xonebanus https://m.eds00.ru/7f41c97¢c
bubnunoreka LIOK
2.2 MexaHW4YeCKHE U JICKTPOMArHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97¢
bu6mmoteka IIOK
23 | Onmma 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIELIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIuaNbHOM TEOPUH 4 1 bubmuoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1
DTIEMEHTHT KEAHTOBOH OMTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bu6muoreka [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznen 5. OJIEMEHTBI ACTPOHOMUU 11 ACTPODOU3NKA

51 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 ];SLZHZI;T:;:)(I)eruﬁ £41c97¢
Hroro no pasneny 7
Paznen 6. OBOBILAIOIIEE ITOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ﬁ::f:;ﬁfg;gﬁﬁ £41c97¢
Hroro no pasneny 4
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

* BBuay KpatkocpouyHOCTH TpeObiBaHus oOydaronuxcs B mkojge GI'bOY "B/IL] "Oxean", oTCyTCTBUS BpeMEHHU B
y4eOHOM Mepuojie CMEHBI HAa M3Y4YEHHUE IIEJI0oro pasjesia yueOHoro mpeamera (Kypca) ¥ BpEeMEHU il CaMOIOATOTOBKH,
1[EJIECO00PA3HBIM SIBIISIETCS] IPOBEJICHUE MTPOBEPOYHBIX pA0OT BMECTO PEKOMEH/I0BAHHBIX KOHTPOJIHHBIX.
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KAJIEHJAPHO-ITIOYPOUHOE ITJTAHNPOBAHUE
o yueOHoMy nipeamety «duszukay» aig 10 kimacca (68 4.)

(2 gaca B HeneIO)

KonunyecTBo yacos DNEeKTPOHHBIE
Jlata uudpoBbIe
Ne n/mt Tema ypoxka [Iposepou ITpakTnueckue o
Bcero U3YYCHHUS o0Opa3oBaTeNbHbIC
HbIE paboTHI * paboThl
pecypchl

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnnoreka [JOK
METO/IbI TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Poab u mecTo pusuku B hopMupoBaHUM

2 COBPEMEHHOW HAYYHOU KapTHHBI MUpPa, B 1 bubmorexa HOK

p . yi p “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATSIbHOCTH JIFOICH
MexaHn4ecKoe IBUKCHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubnuorexa [IOK
neuxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIpAMOJIMHEITHOE ABUKEHHUE 1 bubmorexa HOK

P P https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE IPAMOIMHEHHOE bubmmnoreka HOK

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

6 CBoOoaHoe majeHue. Y CKopeHue 1 bu6nmorexa LIOK
CcBOOOIHOTO ITaECHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonunelinoe aBuxeHue. Jprxenue 1 bubnunorexa LIOK
MaTepUalbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anunes.

. but6mmoreka [IOK

8 WNuepuuanshbie cuctemsl oTcuera. [lepBolit 1

3akoH HprotoHa

https://m.edsoo.ru/ffOc3be8
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Macca tena. Cuia. IlpuHnun cynepno3unuu

9 cui1. Bropoii 3akon Herotona mist bubmorexa HOK
’ p . a https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOYKH
10 Tperunii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro TsaroreHus. Cuna bubnmnoreka HOK
11
TsbkecTu. [lepBas kocMHYeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bub6nmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
ypyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenunst. Koaddbunuent tpennsa. Cuia
13 com OTIEBJIeHI/Iﬂ I i(bBI/I)KeHI/II/IpTeJ'Ia B bubmorexa HOK
P pua https://m.edso0.ru/ff0c3f76
YKUJKOCTH WIIH Ta3e
[TocTynarenbHOe U BpalaTelibHOE
14 JBIKEHHE a0COIIOTHO TBEPJOTO Tea. bubnunoreka LIOK
MowmeHT cuibl. I11nedo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
NMnynbec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepualbHBIX TOUYEK. IMIynbe cusbl. bubmmnoreka HOK
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBI)KEHUE
PaGora m momHOCTE cuibl. Knnetnaeckast
16 SHEprus MaTepuanbHOI TOUKH. Teopema 00 bubmorexa [OK
P P o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPTUU
[Morenuuanvhas sueprus. [loreHunansHas
17 SHEPTHs YyIpyro neGopMupoBaHHON bubmmnorexa [JOK
npykuHbl. [loTeHInanbpHas 3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
18 [ToTreHuanbHbIe U HEMOTEHIIMALHBIC CUJIBI. bubnuorexa [JOK
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CBs3b pa6OTBI HCIIOTCHIMAJIBbHBIX CUJI C
H3MEHEHHEM MEeXaHN4YeCKOi OHEPIrun
CHCTEMBI Tell. 3aKOH COXpPaHCHUA
MEXaHUUEeCKOH OHEpIrun

https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «lccrnenoBanme
CBA3HU pa6OTBI CHJIBI C UBMCHCHHUECM
MEXaHUYECKOM PHEpPIUU Tella Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO KIYTay

20

KonTtponpsHast pabora o Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

Xapakrep JBUKEHUS U B3aUMOACHCTBUSA
YyacTull BeuecTsa. Moienu CTpoeHus ra3os,
KUAJIKOCTEN U TBEPIBIX TEIl

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4dc2

24

25

26

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [llkana temneparyp Lenscus

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEH KUHETUYECKON SHEPTUU JABUKECHUS
MOJIEKYJI. YpaBHeHUE MeHeneeBa-
Knaneiipona

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH J/lambToHa. ['a30BbIC 3aKOHBI
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JlaboparopHas pabota «lccrnenoBanue

28 3aBUCHMOCTH MEXIY IapaMeTpamMu
COCTOSIHUS Pa3pEKEHHOT0 Ta3a
29 H3onponeccel B UACAIBHOM Ira3e U UX bubnuoreka [JOK
rpaduuecKoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprus TepMOIMHAMUYECKOM
30 CHUCTEMBI B CIIOCOOBI €€ N3MEHCHUSI. bubmuorexa [IOK
KonuyectBo TemnoTs! u pabora. BuyTpennss https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJIEAJIbHOTO Ta3a
bubnuoreka [IOK
31 Bt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
32 KonuyecTBO TEMIIOTHI NpH TEIUIONEpEaaye. bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN mporecc
33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubmmoreka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTthb npoIieccoB B MpUpOIE. bubmuoreka [JOK
BTopoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun neiictus u KIIJ{ remnoBoit bu6nmorexa LIOK
MaIlHbI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapno u ero KIT/I
37 DKoJ0oru4ecKue npooIeMbl
TEII09HEPTETUKU
38 O6o6maromuit ypok «MonekymsipHas bubmmnorexa [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
but6mmoreka [IOK
39 «MonexynspHas ¢puzuka. OCHOBBI

TCPMOAUHAMUKN»

https://m.edsoo.ru/ff0c6a50
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[TapooOpa3zoBanue u KOHIEHCALIHSL.

bubnunorexa LIOK

40
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK
Bo3ayxa. HacelmenHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
amopdHsbIe Teaa. AHU30TPOIHS CBOMCTB bubnmnoreka HOK
42
KpucTauioB. JKuJKue KpUCTAILIbI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 IlmaBiieHue u KpucTayuM3auus. Y genbHas bubmmoreka [JOK
teruioTa miasneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bubnunoreka LIOK
44 0
YpaBHeHI/Ie TCIITOBOTO basarca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. bubmmoreka [JOK
JIBa BuJa IIEKTPUUECKUX 3apsiioB https://m.edsoo.ru/ffOc6bcc
IIpoBogHMKH, TUANCKTPUKH U
46 HOIJ)'I Z([)BO HI/IIII(I/I 3aKT(f)H COXpaHCHHUS bubmmorexa [TOK
YHpOBOA ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
47 B3aumopeiictBue 3apsnoB. 3akoH KynoHa. bu6nmorexa LIOK
ToueyHslii dIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ced
Hanpsx€HHOCTB 3JIEKTPUYECKOrO OJIS.
48 [IpuHUHMI Cynepno3UIUU IIEKTPHUUECKUX brbmmorexa LTOK
P vu Hep . N P https://m.edsoo.ru/ff0c6df2
nosneu. JInHum HanpsKEHHOCTH
49 Pabota cuit snekTpocTaTHuecKoro modis. bubnuoteka [JOK
[Torenmman. Pa3HOCTh MOTEHIINATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY M AUDIIEKTPUKH B
50 SHZKT f)[CTaTI/I‘-IefJ[KOM noie brbmmorexa [TOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencatop bubmuoteka [IOK
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

52

DeKTPOEMKOCTD TIOCKOTO KOHJIEHCATOPA.
DHeprust 3apsHKEHHOTO KOHJIGHCATOpa

https://m.edsoo.ru/ff0c7126

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

JlabopaTtopHast pabota "H3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAJILHOTO ammapara,
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATHUCCKAS
3amuTa. 3a3eMIIeHHE IEKTPoIpudopoB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBanus. [locrosHubIil Tok. Cuna
toka. Hanpsbkenue. ConporuBieHue. 3akoH
Oma 11 yyacTka 1enu

[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COEJMHEHHE IIPOBOIHUKOB.
JlaGopatopnas pabora «3yueHue
CMEILIaHHOTO COEIMHEHMSI PE3UCTOPOBY

PaboTa 1 MOLTHOCTB EKTPUUECKOrO TOKA.
3axoH /xoynsa-JleHna

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 17151 OJTHOM (3aMKHYTOM)

2eKTpU4ecKoi nenu. KopoTkoe 3aMbIkaHue.

JlabopaTtopHas pabota «M3mepenne IJ1C
HCTOYHHKA TOKA U €0 BHYTPCHHETO
COTMIPOTUBIICHUS

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTPOHHAS TIPOBOMMOCTD TBEPIBIX
METAJUIOB. 3aBUCHMOCTb COITPOTHBIICHUS
METAJUIOB OT TEMIIEPaTyPHI.
CBepxnpoBOIMMOCTb

40



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DnekTpuueckuil Tok B Bakyyme. CBolicTBa

60 1
AJICKTPOHHBIX ITyYKOB
ITomynpoBoAHUKH, UX COOCTBECHHAS U
61 I HMy;I:{a;I rI: oBoauMocTh. CBOMCTBA p—N- 1 bubmorexa HOK
p POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax U
paciuiaBax 3JICKTPOJIMTOB. bubnmnoreka HOK
62 1
DNEKTPONUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DneKkTponn3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bubnuoreka [{OK
63 CamMoCTOSTEIbHBIA U HECAMOCTOSI TEIbHbBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DIIeKTpUUYECKHE MPUOOPHI U YCTPOMCTBA U
64 UX 1 aiTquCKoe 112 I/IMI;HeHIZe 1% aBHJIa 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
. bubmuoreka [IOK
65 O0606mmanmui ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbHas padbora no teme
66 «Qunekrpocratuka. [TocTosHHBIM 1 bubmmnoreka HOK
JIEKTPUYECKUN TOK. TOKH B pa3in4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsublit ypok. KonTponbHas pabora no 1 bubmmnoreka HOK
Teme "DnekTpoarnHamMuKa https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronmii ypok mno 1 bubmuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/ff0c84ae
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

KAJIEHJAPHO-ITOYPOUHOE ITJTAHUPOBAHUE
o yueOHoMy nipeamety «duszuka» aig 11 knacca (68 4.)

(2 gaca B HeneIO)

KonunyecTBo yacos DNEeKTPOHHBIE
No Hata U (poBbIe
Tema ypoka [Iposepou [IpakTrnueckue
/1 Bcero U3Y4YCHHUS ~ 00pa3oBaTebHbBIC
HbIE paboTHI * paboThl
pecypchl
[TocTostHHBIE MATHUTHI ¥ KX B3aUMOJICHCTBHE. bubamnoreka [JOK
1  MarunutHoe nosne. BekTop MarHUTHOM UHIYKIIUH. 1 https://m.edsoo.ru/ffOc
JIvHUM MarHUTHOW MHAYKUIWH 9778
bubnuoreka [{OK
MarnuTtHOE 1oJjie TPOBOJHUKA ¢ TOKOM. OTBIT
2 . 1 https://m.edsoo.ru/ffOc
Opctena. BzauMopeiicTBre MPOBOAHUKOB C TOKOM 98fe
bubnuoreka [{OK
JlaGopaTtopHast pabora «/3yueHne MarHuTHOTO
3 patopHazp i 1 1 https://m.edsoo.ru/ffOc
TMOJISI KATYIIKH C TOKOMY
98fe
JlelicTBME MAarHUTHOTO TIOJISI HA TPOBOJHUK C
bubnmmorexa LIOK
tokoM. Cuiia Ammiepa. Jlaboparopnast pabota
4 . 1 1 https://m.edsoo.ru/ffOc
«HMccnenoBanue neHCTBUS MOCTOSSHHOTO MarHuTa 9ac0
Ha paMKy C TOKOM»
JleficTBHE€ MarHUTHOTO TIOJISI HA JIBIKYIITYIOCS bubnuoreka [IOK
5  3apspkennyro yactuily. Cuna Jlopenna. Pabora 1 https://m.edsoo.ru/ffOc
cuiel JIopeHia 9df4
OneKkTpoMarHuTHas MHAyKus. [IoTok BekTopa
6 MarHuTHOW uHAYKuuK. IJ1C uaayKunn. 3aKoH 1
3JIEKTPOMArHUTHON MHAYKIMK Papanes
7 Jlabopatopnas pabota «VccnenoBanue sBICHUS 1 1 bubnuotexa [JOK
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

3HeKTpOMaFHHTHOﬁ WHAYKIUH

https://m.edsoo.ru/ffOc
al50

NunyktuHoCTh. SABNenue camounaykuuu. I1C

but6mmoreka [JOK

8  camouMHIyKIUU. DHEPrUs MATHUTHOTO TTOJIS https://m.edsoo.ru/ffOc
KaTYILIKH C TOKOM. DJIEKTPOMarHUTHOE I10JIe a600
TexHuuyeckue ycTpoicTBa U UX MPUMEHEHUE:
9 MOCTOSTHHBIE MArHUTBHI, SJIEKTPOMArHUTHI,
DJIEKTPOJIBUTATEIb, YCKOPUTEIN dJIEMEHTaPHBIX
YaCTHII, UHAYKIIMOHHAS I1€Yb
. bubanorexa [JOK
O6o6marmuii ypok «MarauTHOE 1ose. 1
10 https://m.edsoo.ru/ffOc
DNEKTPOMArHUTHAS] WHTYKITHS Ab82
bubnuoreka [JOK
KonTpoapHas padora o Teme «MarHuTHOE IoJIe.
11 https://m.edsoo.ru/ffOc
DNEKTPOMAarHUTHAS] WHTYKITHS
ad58
CB00OOHBIE MEXaHUUYECKHE KOJICOAHHUS.
bubnmorexa LIOK
lapmonmndeckue konebanus. Y paBHEHUE
12 . https://m.edsoo.ru/ffOc
rapMoHHuYecKkux konebanuit. [IpeBpaimenue af06
SHEPTUU ar
JlaGopaTtopHast pabota «HMcciaenoBanue
13  3aBHCHMMOCTH MepHOaa MAJBIX KOJIeOaHUil rpy3a Ha
HUTH OT JUTHHBI HUTH U MacChI TPy3a»
Koneb6arenbHblit koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus B UeaIbHOM Bbubmuorexa [JOK
14 | xoneGaTeNbHOM KOHTYpPE. AHAIOTHS MEXKTY https://m.edsoo.ru/ffOc
MEXAHWUYECKUMH U JIEKTPOMATrHUTHBIMH b820
KOJIeOaHUSIMU
15 ®opmyna TomcoHna. 3aKOH COXpaHEHHSI SHEPTUU B bubnmnorexa [JOK

UJeaNbHOM KOJIeOaTeIbHOM KOHTYpe

https://m.edsoo.ru/ffOc
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[pexacraBnenne 0 3aTyXarOIMUX KOJICOAHHSX.
BbIHYXIeHHbIC MEXaHUYECKHE KOJICOaHUSI.

b9c4

bubnunoreka LIOK

16 https://m.edsoo.ru/ffOc
Pe3onanc. BeiHykI€HHBIE JIEKTPOMArHUTHBIE bb36
KoJieOaHus
[lepemennslii Tok. CHHYCOUJaIbHBIN TIEPEMEHHBIN
but6mmoreka [JOK
TOK. MOIIHOCTh MEPEMEHHOT0 TOKA. AMIUIUTYTHOE
17 . https://m.edsoo.ru/ffOc
U ICUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA U bd34
HaAIPSDKEHUS
18 Tpauchopmarop. [IponsBoacTBo, epenava u
NOTpeOICHUE IIEKTPUUECKONU SHEPTUU
VCTpolcTBO M TPaKTUUECKOE TPUMEHEHHUE bubnuoreka [JOK
19  sjekTpuYecKOro 3BOHKA, TeHEpaTopa MepeMeHHOTO https://m.edsoo.ru/ffOc
TOKa, JINHUH 3JIEKTpoIiepeaay c324
DKOJIOTMYECKUE PUCKHU ITPU POU3BOJICTBE
20  osmextposHepruu. KympTypa Hcmonbp30BaHUsS
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU
MexaHn4yecKkue BOJTHBI, YCIOBHSI paCIIpOCTPAHEHUS. bubnmnorexa [JOK
21  Ilepuoa. CkopocTh pacpOCTpaHEHUs U JUIMHA https://m.edsoo.ru/ffOc
BOJIHBL. [Tonepeynslie 1 IPOIOIBHBIE BOJIHbI cab4
but6mmoreka [JOK
3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa
22 https://m.edsoo.ru/ffOc
ToHa. TemOp 3ByKa
ccOc
. bubnunorexa LIOK
DJIEKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U
23 https://m.edsoo.ru/ffOc
ckopocTb. [llkana 351eKTpOMarHUTHBIX BOJH cfe0
24 [IpuHUUMnBI paguoCBsI3U U TeNeBUAeHUs. Pa3BuTne

CpCACTB CBA3H. Pannonokanus
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https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

bubnunoreka LIOK

25  KontponpHas padora «KoneGaHus u BOJTHBI https://m.edsoo.ru/ffOc
c6f8
[IpsiMonuHeliHOE pacpoCTpaHEHHE CBETa B bu6muoreka [JOK
26  omHoponHoU cpene. ToueyHbIil HCTOYHHK CBETA. https://m.edsoo.ru/ffOc
JIyu cBera d350
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubmorexa HOK
27 . https://m.edso0.ru/ffOc
[TocTpoeHue n300paxxeHuii B MIOCKOM 3epKaje 4460
IIpenomnenue ceera. [lonHoe BHyTpeHHEE bubmmoreka [JOK
28  otpaxenue. [IpenenbHblil yroi moiHoro https://m.edsoo.ru/ffOc
BHYTPEHHETO OTPaXKEHUs drfé
29 JlabGopaTtopHas pabota «M3mepenue nokazaremis ]r?tl'/[lgsj?/l//lr?f::j{saofroullfchc
IIPEIOMJICHUS CTEKIIa» d67a
JIunzel. [loctpoenne n3obpaxeHuit B TUH3E. bubmorexa [IOK
30 N https://m.edsoo.ru/ffOc
®opmyna TOHKOU JIMH3bL. Y BETUYEHUE JINH3BI ddle
31 JlaGopatopHas pabota «lccnenoBanue CBOUCTB
M300paXeHUH B TMH3aX»
Hucnepcus ceera. Ci0XKHBII cocTaB 6€0r0 CBETa.
32  Lger. JlaGopaTtopnas pabora «HabmoneHue
JUCIIEPCUU CBETA»
but6mmoreka [JOK
Wnrepdepennus ceera. Judpaxnus ceera.
33 T pdepenit ° Mudpaku https://m.edsoo.ru/ffOc
n(ppakuOHHAs PeIIETKA ed22
[Tonepeunocts cBeTOBBIX BOIH. [lomsipusanus bubmorexa [JOK
34 https://m.edsoo.ru/ffOc

CBCTa

f02e
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https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

OnTrueckue mpuOOPHI M YCTPOHCTBA U YCIOBUS X

35
0€30MacHOro0 NpUMEHEHUS
I'paHuIIBI IPUMEHUMOCTH KIIACCUYECKON MEXAHUKH. bubnuoreka LIOK
36  IloctynaTsl cienUaIbHON TEOPUH https://m.edsoo.ru/ffOc
OTHOCHUTEJIbHOCTHU 1862
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJJIEHNE bubmmorexa HOK
37 ' https://m.edsoo.ru/ffoc
BPEMEHU U COKpAIICHUE ITTUHBI
fa42
OHEprus U UMILYJIbC PEISTUBUCTCKON YaCTHLIBI. Bu6mmoteka [JOK
38  CBsi3b Macchl C HEpPruen U UMIYIbCOM. DHEprus https://m.edsoo.ru/ffOc
IIOKOS fc68
Kontponbnas pabota «Ontuka. OCHOBBI bubmorexa [IOK
39 . https://m.edsoo.ru/ffOc
CHEIHAJIbHON TEOPUU OTHOCUTEIBHOCTH 60
®oronsl. Popmyina [Inanka. DHeprus u UMITYIbC bubmorexa OK
40 dorona https://m.edsoo.ru/ffOc
oo fe16
OtkpsiTHe U uccaenoBanue porodpdexra. OnbIThI bubmorexa [JOK
41 https://m.edsoo.ru/ffOc
A.T. Cronerosa
ffc4
3akoHbl poTtodddexra. YpaBHeHUe DUHIITEHHA A5 bubmorexa [JOK
42 https://m.edsoo.ru/ffod
dotoaddekra. «KpacHas rpanuma» Goroddpdexra 015¢
Hasnenue ceera. OnbiTel [1. H. JIeOenena. bubmorexa HOK
43 . https://m.edsoo.ru/ff0d
XuMHudueckoe IeHCTBHE CBETA
04a6
TexHu4ecKkne yCTpoMCTBa U NPAKTUYECKOE
44 | mpumeneHue: GOTOINEMEHT, GOTOAATUUK,

COJIHEUHas1 OaTapesi, CBETOIUO/
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

Penrenue 3amau mo teMe «DJIeMEHTEI KBAHTOBOM

bubnunoreka LIOK

45 LTI https://m.edsoo.ru/ff0d
0302
Mopnuenb aroma Tomcona. OnbiTer Pesepdopa mo bubmorexa HOK
46 https://m.edsoo.ru/ff0d
paccesiHuio a-yactuil. [Inanerapnast Mmogens aToma 091a
but6mmoreka [JOK
47  Tlocrynatsl bopa https://m.edsoo.ru/ff0d
Oafa
Wznyuenue u normuoiieHue GOTOHOB MPH MEPEXOe bubnuoreka [JOK
48 | aToMa c OJJHOTO YPOBHS SHEPTUU HA Apyroi. Buabl https://m.edsoo.ru/ff0d
CIIEKTPOB Oafa
Bomnnoseie cBoiicTBa yactuil. Bonusl ge bpoiins. bubnuoreka [{OK
49 | KopnyckynsipHO-BOJIHOBOW Ayann3M. CrioHTaHHOE https://m.edsoo.ru/ff0d
¥ BBIHYKJIEHHOE U3IIyUEHHE QOca8
OtkpeiTue paguoaktuBHOoCTH. OnbITH Pezepdopna bubnuoreka [{OK
50  To ompeneNieHNIO0 COCTaBa PaJIMOAKTHBHOTO https://m.edsoo.ru/ffOd
WA3JTyYEHUS 0fd2
51 CsaoiicTBa anbda-, 6era-, raMMa-u3ITydeHHUs.
BinustHue pannoakTMBHOCTH Ha KUBBIE OPTraHU3MBbI
OTkpbITHE TPOTOHA U HeHTpoHa. M30Tombl. Anbpa- bubnmorexa [JOK
52 pacnaj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d
pacnan. ['amma-u3nyuenue 1162
DHeprus CBsI3W HYKJIOHOB B sape. SIaepHbre
pealfm/m ﬂnepHL};; peaxkTop l'fpo6ﬂel\fm bubmorexa [JOK
53 ’ ' ’ . https://m.edsoo.ru/ff0d
MEPCHEKTUBBI, FKOJIOTUYECKUE ACTIEKTHI AIEPHOI 1356
SHEPTreTUKU =
54  DnemeHTtapHble YacTUIlbl. OTKPBITHE TTO3UTPOHA. bubnuotexa [JOK
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https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

MeTo/1bI HAOIOICHUS U PETHCTPAITUT
3JIeMEHTapHBIX YacTuil. Kpyriblii cTon
«DyHnamMeHTalIbHbIE B3auMoAeHCcTBUA. EquHCTBO
(bU3UYECKON KapTUHBI MUPa»

https://m.edsoo.ru/ffOd
0e38

55

Oranbl pa3BuTHs acTpoHoMuu. [Ipukinaanoe u
MHPOBO33PEHUYECKOE 3HAUCHUE acTpoHOMUU. Bun
3BE€3qHOrO0 Heba. Co3Be3usl, ApKUe 3BE3IHI,
IUTAHETHI, UX BUAUMOE JIBIKeHue. ColtHeuHas
cuctema

56

Comnune. ConHeyHas akTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIa U 3BE3]T

57

58

59

60

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3bI
IJ1aBHOM MMOCJIEIOBATENIBHOCTH. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE NPEACTABIEHUS O
IPOUCXOXKAEHNUHU U 3BoJoluu CoslHLa U 3BE3]1
Mineynsiii [Tyre — Hama I'anaktuka. ITonoxenue u

nBxenre CoiHna B [amakTuke. I'anakThku.
UEpHble ABIPHI B siIpax TaJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usnyyeHue.
MeraranakTuka

Hepemennsie mpobieMbl aCTpOHOMUU

61

62

KonTponbhas paboTta «91eMEeHThl aCTPOHOMUU U
acTpou3uKm»

Ob6o6maromuit ypok. Posib ¢pusuku u actpoHomuu B
SKOHOMUYECKOM, TEXHOJIOTMYECKOM, COLIMAIbHOM 1
THUYECKOH cdepax AesaTeIbHOCTH YeTOBEeKa

63

O6o06matomuii ypok. Pois u mecto pusuku u
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aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOH KapTUHE
Mupa

Ob6o6maromuii ypok. Pois pusnueckoii Teopun B
64  dopMUPOBaHUU IPEICTABICHUN O PU3UIECKON 1
KapTUHE MHUpa

O6o06maromuii ypok. Mecto pU3n4ecKoil KapTHHBI
65  mwmpa B 001IEeM PSATY COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX IPECTABICHUN O IPUPOIC

Pe3zepBHbIil ypok. MarHutHoe nosie.

66 1
DJIeKTpOMarHuTHask UHIYKIUS

67 PesepsHblit ypok. Ontuka. OCHOBBI CIELIMATIBHOM 1
TEOPHUH OTHOCUTEIHLHOCTH

. bubnuoreka [{OK

Pesepnrlii ypok. KBanToBas ¢husrka. DJ1eMEHTHI

68 P P ¢ 1 https://m.edsoo.ru/ff0d
ACTPOHOMUH U acTPOPU3UKHU

1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

YMK «®u3uka. 10 kiaace»

1. ®uzuka. 10 knacc. Yuebnuk (aBrop I'. A. Mskuies).
2. ®uzuka. COopHHK BompocoB M 3amad. 9-11 kmaccer (aBtop A. I
PriMkeBHY).

YMK «®usuka. 11 kiaace»

1. ®dusuka. 11 knacc. Yueonuk (aptop I'. 5. Mskuries).

2. ®uzuka. COopHHMK BompocoB M 3amad. 9-11 kmaccer (aBtop A. IL
PoiMkeBUY).

3. ®dwusuka. 10 knacc. Yueonuk (aBrop I'. . Msikures).

4, ®uzuka. COopHHMK BompocoB M 3amad. 9-11 kmaccer (aBTtop A. IL
PeiMKeBHY).

5. DIEKTPOHHOE MPUIOKEHNE K YUEOHUKY.

YMK «®u3uka. 11 kiaace»

1. ®usuka. 11 knacc. Yueonuk (aptop I'. 5. Msikuies).

2. ®uzuka. COopHHMK BompocoB M 3amad. 9-11 kmaccel (aBtop A. IL
PoiMkeBHY).

3. DNEeKTPOHHOE MPHUIIOKEHNE K YICOHUKY.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Amnrepep O. Texnuka ¢usudeckoro skcrnepumenta M. 1962 OmnbIThl B
nomariHen nabopatopuun. budnmoreuka "Kant" Beim 4.

2. lamenepmreitn JI.A., XnepaukoB I1.I1. Jlaboparopusi roHOTO (H3mka.
1961. Maiiep B.B. [IpocTbie ONBITHI € yIbTpa3ByKoMm. 1978

3. Maiiep B.B., Maiiep P.B. DIIEKTPUYECTBO: y4eOHbIe
JKCIIEpUMEHTANIbHBIE JoKa3arenbcTBa. M. 2006

4. [yToB B.W. u np. OkcnepumeHT B Ppuzuke. U3ndeckuil IpakTUKyM.

S. Bbypos B.A. u np. JlemoHCTpaIimoHHbIe OTBITHI IO (hPU3UKE. 6-7 KI1acChl

6. bypoB B.A. u ap. @poHTalbHbIE SKCIEPUMEHTAJIbHBIE 3aJaHUS IO
¢bu3zuke. 6-7 KIaccol.

7. ®poHTaabHbIe J1a00paTOpPHBIE 3aHATHS MO (U3MKE B CPEAHEH HIKOJIe.
bypos B.A. u ap. Ilox pen. A.A. ITokpockoro M. 1974

8. I'opes JI.A. 3anuMarenbHbIe ONBITHI IO (PU3KKE
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9. KortynoBuy M.I'. Jlomaniuuii skcniepuMeHT 1o ¢usuke. 7-11 kimacchbl

10. b. Jlonar ®usuka B urpax

11. XopomaBun C.A. JleMOHCTpalMOHHBIA HKCIEPUMEHT TIO0 (PU3HUKeE.
OnTuka. AToMHas (pu3uka (CChliiKa Ha SJIEKTPOHHYIO KHUTY)

12.  EnsnoB A.B. @pontanbhbie nabopatopHbie paboTel mo ¢usuke. 11
KJ1acc

13. CremanoB C.B., CmupuoB C.A. JIabopaTopHBIi MPaKTUKYM IO (U3HKE.
M. 2010

14. Illaxmaes H. M., H. W. IlaBmo, B. W. Teimyk. ®dusnueckuit
AKCIIEpUMEHT B cpeaHeit mikone: Konebanus u Bonubl. KBantoBas ¢usuka / H. M.
[ITaxmaeB,—M.: IIpocBenienue, 1991.

15. KotyHoBuu M. I'. - JlomanHuii s3kcnepuMeHT 1o ¢usuke. 7-11 xkmaccel
(bubmmoteka yunrens ¢puzukn) - 2007

16. PemvkeBuu A. I1. ®usnka. 3agaunuk. 10-11 ki.: poda

17. Tuxomupona C. A.: ®uzuka. 10-11 xmacc. Meroguyeckue maTepuaibl
st yautens. U3a. Muemosuna. ba3zoseiit u yrinyonennsiii ypoBau. @I'OC

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3el8
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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JIucr perucrpauuy usMeHeHMH K padoyeil nporpamMmme 1o

YUUTCIIA

[Ipunoxenue

AJIH oﬁyqammuxm KJacca

Jlata n3MeHeHust

HpI/I‘-II/IHa HN3MCHCHUA

CyTb U3MeHEHUs

KoppekTtupyromue nencTBus

11 cmena 2023 1.
(02.09 — 19.09)

JlaTa KOppEKTUPOBKHU:

12 cmena 2023 1.
(30.09 - 17.10)

JlaTa KOppEKTUPOBKHU:

13 cmena 2023 1.
(24.10 - 09.11)

JlaTta KOppEeKTHPOBKH:

14 cmena 2023 1.
(15.11 -02.12)

Jlata KOppEeKTHPOBKH:

15 cmena 2023 1.
(08.12 — 25.12)

JlaTa KOppEKTUPOBKHU:
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