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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU U TpeOOBaHUI K pe3yibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Taxxke ¢ yuérom denepanbHOll pabodeil MporpaMMbl BOCTIMTAHHS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoi denepanum, pEeATU3YIOLINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
noaxona. I[lporpamma mo ¢wusuke coorBerctByeT TpedoBanusim PI'OC COO
IJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METANpeAMETHBIM pe3yJibTaTaM
OOy4eHHMsI, a TaKXE€ YYHUTHIBAET HEOOXOIUMOCTh pEaTU3aAlUU MEXKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEENSIIOTCS OCHOBHBIC W M3Y4YeHHUS (DM3WKUA HA YPOBHE CPEITHETO OOIIEeTO
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIbTATHl OCBOCHUSI Kypca (pr3uku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay mo rojgam o0ydeHus.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIni
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHCH, OHOJIOTHeH,
¢usnueckoir reorpadueld u acTpoHoMuen. Mcmomp3oBaHWE W AKTUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaT€pUaJIOB C 3aJaHHBIMUA CBOMCTBAMHU M JIPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJ B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MuUpa o0ydaromwuxcs, B (GOpMHUPOBAHUE YMEHUU MNPUMEHSITh
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBYy kypca ¢u3MKd I ypOBHS CpEIHEro o0Imero oOpa3oBaHUS
MOJIOXKEH PAJ WIeH, KOTOpPble MOXKHO pacCMaTpuBaTh KaK TPUHIUIIBI €ro
MOCTPOCHHS.



Hoes yenocmumocmu. B COOTBETCTBUU C HEH KypcC SIBISIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COIEPKUT MaTepuaj U3 BCEX pa3lesoB (U3MKH, BKIIIOUAET Kak
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (pU3MKH
o0beAMHEH BOKPYr (u3Myeckux Teopuid. Beaymum B Kypce sBiseTcs
(opMupoBaHuE NPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHUM, BEUIECTBE U
ToJIe.

Hoes eymanumapusayuu. EE€ peanuzaunusi NOpeanojaraeT HCIOIb30BaHUE
F'YMaHUTAPHOTO TMOTEHIMAa (PU3NYECKON HayKH, OCMBICIEHHE CBS3U Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM oOOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHMX M TEXHOJIOIMYECKUX IPUIOKEHUN
U3Y4YECHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss MOCPEACTBOM BBEIAEHUS DIIEMEHTOB
COJIEp)KaHMsI, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOTWHM, a TaKxke OOCYKICHUs
npo0JIeM palOHAIBHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30acHOCTH.

Crep:KHEBBIMM 3JIEMEHTAMHU Kypca (PU3MKM HAa YpPOBHE CpPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOEHUs] (PU3NYECKON TEOpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O MPUPOAE, TPAHMUIAX
OPUMEHUMOCTH TEOPUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CucreMHO-IeATENbHOCTHBIN MOAX0J B Kypce (PU3UKU peau3yercsl Mpexie
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESITeTbHOCTH O00YYaroIINXCs.
Jns Ga3oBoro ypoBHS Kypca (HU3UKH — O3TO HCIOJNb30BAHHE CHCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B Iporpamme 1o ¢u3nke oObEAMHEHbI B OOIIMN CIUCOK YYEHHUYECKUX
NpakTHYECKUX paboT. BriaeneHne B yka3aHHOM MepevyHe JaOOpaTOpHBIX padoT,
IPOBOAMMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISIETCA y4YaCTHUKAMU
00pa30BaTENBHOrO Ipoliecca MCXOAd U3 OCOOCHHOCTEH IUIAHUPOBAaHUS MU
ocHauleHMst kaOuHera ¢Qusuku. Ilpu »53TomM obOecrieunBaeTcsi OBJIaJleHUE
OOyYarOIIMMHUCS YMEHUSIMU IPOBOJIUTH KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEM (DU3MYECKMX BEIMYMH M TOCTAaHOBKY ONBITOB IO IPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE yAENAETCS PEUIEHUI0 PAacYETHBIX W KavyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3alaHHOM (PU3UYECKON MOJIENbIO, TTO3BOJIAIOIINE TPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjelia Kypca, TaKk W MHTCTPUPYS 3HAHUS M3
pa3HbIX pa3zienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEeKaHUsI (U3MUECKUX SIBICHUNW W TMPOIECCOB B OKPYXKAIOIICH
XKU3HU, Tpelyrolue BbIOOpa (PU3MUECKON MoJeNnu JJisi CUTYyallMd MpPaKTUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUeHHI0 Yy4eOHOro Tiporiecca 0a3oBBI ypOBEHb Kypca
(bU3MKHM HA YPOBHE CPEAHEr0 00IIEro o0pa3oBaHus JOJKEH U3yd4aThCs B YCIOBHUAX
NpeIMETHOro KaOumHeTa (U3MKU WM B YCJIOBHUSX WHTEIPUPOBAHHOIO KaOMHETa
NPEIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere ¢usuku A0MKHO OBITH
HeoOXoMuMoe JlabopaTopHOe OOOpY/IOBAaHUE [JisS BBIMOJTHEHHUS YKa3aHHBIX B
nporpamMme 1o (pU3MKEe YUYCHUYECKHX MPAKTHUECKHX padOT M JIEMOHCTPAIMOHHOE
o0opyioBaHuE.

JHlemoHCcTpanimonHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCIIEIOBAHUSA  HW3Y4YaeMbIX SIBJIEHUM H  MPOILIECCOB, OMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 000pydOBaHUE JJIsi YUYEHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTcsl B BUAC TEMAaTHYCCKUX KOMILIEKTOB M OOECIIEUYMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarmommxcs. TeMaTHYecKHe KOMIUIEKTHI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LEJIIMH U3y4eHUS (PU3KUKHU B 00IIeM 00pa30BaHUU SIBIISIOTCA:

e (opmupoBaHue wuHTEpeca W CTpEMJICHHS OOYYaIOIMUXCA K HAYIHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJIe TTO3HAHUS U (popMuUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTara HW3YYCHHS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHne yMeHUH OOBSCHATH SBJICHUS C HUCIHOJIb30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHHEe TpeacTaBICHUH O ponHu (PUUKH IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikenne »Tux 1enei oOecreunBaeTcsl pelieHueM CIeNyIoIuX 3a1a4d B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e mpuoOpeTeHue CUCTEMBI 3HaAHUUI 00 00X buznueckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAs MEXaHHKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHpOBaHUE YMEHUM TMPUMEHATHh TEOPETUUYECKUE 3HAHUS IS
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PEUICHHUM B IIOBCEIHEBHOU KU3HU;

e OCBOEHHE CIOCOOOB pEUIEHUs Pa3JUYHbIX 337a4 C SBHO 3a/laHHOMN
bu3znueckoil MoOnenblo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIILHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOUIYIO
cpeny;

e OBJIAJICHHUE METOJIaMH CaMOCTOSITEILHOIO IUIAHUPOBAHUSA U MPOBEICHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpETaruu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/JaHUE YCJIOBUH JJIsl Pa3BUTHA YMEHUUN MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZENO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTopHBIX U
OPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JEJAeT BHIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
O0COOCHHOCTEH 00yJarOUXCHl.

B 2025-2026 yae6nom roay: B 10 u 11 xnaccax- 14ac BeimagaeT Ha mpa3 HAYHbIN
nenb 23.02.2026 . u 2 yaca BeinagaroT Ha padoune aau 09.03.2026r. u
11.05.2026 , kotopsie B 2026 romy CUYUTAIOTCS BBIXOJHBIMH JTHAMHU.( COTJIACHO
IIpoekra [Tocranonenus [IpaBurenscTBa Poccuiickoit @eaepanun "O nepeHoce
BBIXOJIHBIX JHEN B 2026 rony"(moarorosied Muntpynom Poccun 01.07.2025 1.)
B cBsi3u ¢ pakTHUECKUM KOITMYECTBOM YUEOHBIX JIHEH, C y4ETOM T'OJ0BOTO
KaJIeHJIapHOro y4eOHoro rpadguka Ha 2025-2026 y4eOHbIN roj, pacnucaHus
3aHITHH, BRIMOHEHNE pabounx nmporpamm no ¢pusuke B 10,11 xkmaccax Oyner
o0ecrieyeHo B MOJTHOM 00BbEME 3a cyeT OJOKOBOM MoJauu Marepuaia, ypoKoB
NOBTOpEHUs U pe3epBHbIX yacoB 18.02.2026, 16.03.2026., 18.05.2026(10 knacc) u
10.03.2026r. (11 xmacc)

[Ipennaraemsiii B mporpaMmme 1o ¢pu3nKe nepeueHb 1a00paTOPHbIX U
MPAKTUYECKUX pa0OT SIBISIETCS PEKOMEHIOBAHHBIM, YUUTENh JeJIaeT BEIOOD



HPOBEICHUS JTAOOPATOPHBIX PA0OT U OMBITOB C YU4ETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COIEPKAHUE OBYUEHUA
10 KIIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
dusnuecKkre 3aKOHbl U TEOPUM. I'paHMIIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU UHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JABUKEHHUS.
Cuctema otcuéra. TpaekTopus.

[Tepemeriienne, CKOpOCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, UX MPOCKIIMU HA OCHU CHUCTEMbI KOOpIMHAT.
CrioxxeHue nepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPYKHOCTH C IIOCTOSSHHOU II0 MOAYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JTUHENHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIHUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OpOIIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.



N3Mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPENEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSAMH, IPOMICHHBIMU TEJIOM 34
MOCJICOBATENbHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpOIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIsL MaTEPUAIbHON TOUKU. Tpernil 3aKkoH HproTOHA 111 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cmima Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUS U cujia TpeHus nokos. Koadgduiuent tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpoWCTBA M NPAKTUUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUYKHM (Tena), CUCTEMbl MaTE€pPUATbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEprusl. [ToreHumnanbHas DHEprus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C W3MEHEHHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznea 3. Mosexkyasipuast Gu3nKa 1 TEPMOJAMHAMMKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJCHCTBUS YAaCTHUIL[ BewiectBa. MoJlenu CTpPOEHHsS Ta30B, KUJIKOCTEW H
TBEPJBIX TS U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.



Mopens  uaeanbHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [anprona. M3ompoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUuE H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKA3BIBAIOIIME JTUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAaHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, MILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YypPaBHEHUE COCTOSIHUSI UJCAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOrO  HWJEallbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJUMHAMUKHM K H3ompolieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nercTBus TermmoBord MammHbL. [lukn KapHo m ero ko3duiMeHT Imoiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHuueckue YCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPrUM Teja MPU COBEPILICHUU PaOOTHI: BBUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcanus. Vcrnapenne u kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctawibl. CoBpemeHHble Marepuanbl. [lnaBneHune u
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAaHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Vuenuueckuii skcnepumenm, nrabopamophuvle pabomwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Tela. OJEKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
AIEKTPUYECKOT O 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil 31eKTpuYecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYHEPHO3ULIMM IJIEKTPUYECKUX ToJieh. JIMHUM HaAnpssKEHHOCTH BJIEKTPUYECKOTrO
OJIAL.

PaGora cun  snektpocrarmueckoro  mons.  I[lorenmuman.  Pa3sHocTh
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoeéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh ITUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne YyCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOI,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
NcTtounuku Toka. Cuina Toka. [TocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJIEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

Pabora osnekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

OJIEKTpOHHAsT ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTD
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobctBeHHas " IpUMECHas IPOBOJIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnekTpudeckuii Tok B Tazax. CaMOCTOSITENbHBIH U HECAMOCTOSITENIbHBIN
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pPEOCTaT, HCTOYHHKM TOKa, 3JIEKTPOHArpeBaTelbHbIe MNPHOOPHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOr0 2JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 37eKTpOABMKYILIEH CHUIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHErO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COAEpKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJI0THH, XUMUH, Teorpadun U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHCTEMbl ypaBHEHUH, JHHeWHas GQyHKIuS,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHudeckoe NBIKEHUE B KUBOU mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEJN, JKUIKOCTEH H



ra3oB, DJJEKTPHUUECKHE CBOWCTBA METAJIOB, JJIEKTPOIUTHYECKAS IUCCOIHAIINSA,
raJibBaHUKa.

T'eocpagus: BNaxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), IBUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAMIBHHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTHUeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TahbBaHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHble  MarHuThl.  B3auMOAEHUCTBHE  MOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe 1mone. Bektop MarHuTHOM HHAYKUUM. [IpuHIMO Cyneprno3uiuu
MAarHUTHBIX MoJel. JIuHuM mMarHuTHOM WHAYKUMU. KapTuHa JIMHWNM MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmopelicTBue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTHULIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMA. OJEKTPOABWKYIIAS CWIAa HWHIYKIUHW. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe anektpuueckoe Tmosne. OIEKTPOABMKYIIAs CHJIA WHAYKIHA B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTuBHOCTh.  SIBJIGHME CaMOMHIYKIIMU. OJIEKTPOABIDKYIAs — CHIIa
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJIBMXKYILEH CHIIBI MHIAYKIUA OT CKOPOCTH WU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBIEHUA 3JIEKTPOMATHUTHON UHAYKIIHMH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wactora, amrumatyaa u (aza KojleOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHUS B
UJealbHOM KOJeOATEIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojeOaHUIX. BBIHYKICHHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOLEE 3HAUEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenadya U NOTPEOICHUE FNEKTPUUECKOM
SHEPruM. DKOJOTMYECKUE PUCKHU TMPU MPOU3BOJCTBE AjeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOrO TOKA, TUHUU JIEKTpOIEepeiay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KoiaeOaTeNbHON CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeoaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mocieoBaTebHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomol

WccnenoBanne 3aBUCMMOCTH TIEpHUOa MajbIX KOJIeOaHUH Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE 60IHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAas JWMArHOCTUKA B TEXHUKE M MEAULMHE, pajaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYAOU H
YacTOTOU KOJIEOaHUH.



UccnenoBanue CBOMCTB AIEKTPOMAarHUTHBIX BOJIH: OTpaKEHUE,
pesioMIICHHE, MONsipu3aIus, AUGpaKius, UHTepPepeHITus.

Tema 3. Onmuka

l'eomerpuueckass onrtuka. I[IpsAmMornHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKaJie.

[Ipenomienue cera. 3aKOHBI MPENOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblii yroa IIOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosiHUE W ONTHYecKass cujia TOHKOW JnuH3bl. [locTpoeHue uzoOpaxeHUil B
coOuparolux U paccenBaromux TuH3ax. Dopmyna TOHKOW JTUH3BI. YBEIWYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
YcnoBust HaOMIOEHWS MAaKCUMyMOB M MHUHUMYMOB B HWHTEpGhEpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JubdpakiuuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroanmnapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsAsMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mprudopBkl.

[TonHoe BHyTpeHHEE OTpakeHre. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIbIO AUGPAKIIUOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenne nokazarens NpeoMIICHUs CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Paznen 6. OCHOBBI CIeIIHAIBHOI TEOPHUH OTHOCHUTEIBLHOCTH
['panunbl  OPUMEHHMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTynarsl
CIECIIMAJIbHOW TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aME/IJICHHE BPEMEHU U COKpAIllCHUE
JUTHBL.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C 3Hepmeﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHIIbI. SHCPPI/I}I
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBsizu 3HEpruu GOTOHA C €ro YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkperTue u uccienoBanue Gororddexra. OmbiTet A. I'. CtoneroBa. 3aKOHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyro. Bumsl
criekTpoB. CIEKTp YpOBHEM 3HEPrur aToMa BOJIOPO/Ia.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJTHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4eckue YCTPOMCTBA M MPAKTHYECKOE NPUMEHEHME: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), 1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydeHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA W HeWTpoHa. HykimoHHas monens suapa ['eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ONEKTpOHHBIA U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccol sapa.

S nepHble peakuuu. JlenieHue u cUHTE3 AIEP.

Anepusiii peaktop. Tepmosnepubiit cunte3. [IpoOiiemMbl W TEPCHEKTHUBHI
SIICPHOMN YHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomoi

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHSL acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKCHHE.

ComnHeunas cucreMa.

Comune. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CoNHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE31bI TJIABHOM IIOCIEIOBATEIPHOCTH. 3aBHUCHMOCTh «Macca —
CBETHUMOCTbY» ISl 3BE3]l TJIaBHOW MOCJEAOBATENbHOCTU. BHyTpeHHee cTpoeHue



3B€371. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU W 3Boonuu CoJiHIa U
3BE3]1]. DTaIbl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. PaguoranakTuky u kBaszapsl. UEpHbIE IBIPBI B SApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HEBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUM JJIsI ONpEe/IeIICHUs MOJI0KEHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr ¢Qu3uku u acTpOHOMUM B HIKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MHpPA, pOJib GU3HUECKON TEOPUHU
B (opMupoBaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
bu3nYecKor KapTUHBI MUpa B OOIIEM PsIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMUH, Teorpaduu U TEXHOIOTUH.

Mesxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHHUEM METOJIOB HAYYHOT'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelIEHHE CUCTEMbl YPaBHEHHI, TPUTOHOMETPUUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIWH HA OCH KOOPAUHAT, CIIOXKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonoeus: »nekTpuueckuwe SBICHUWS B JKHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJu3.



l'eocpagpusi:  MarHuTHbIE TIONIOCA 3€MJIM, 3JIEKU MATrHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€4b, pajap, pPaJUuONpPUEMHUK, TEIEBU3OD,
anteHHa, TenedoH, CBY-meub, NMPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBLIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YYaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXKIaHCKOIO
o011ecTBa, y4acTBOBAaTh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh POCCUICKOI IPaXKIaHCKON UJECHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEeATENbHOCTH YYEHOTO;

OCO3HAHHE JJUIHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIKOUYAsl SCTETUKY HAYyYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCIMTAHUSI:

UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHAIbHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccun 1 peaan30BbIBaTh COOCTBEHHBIE JKM3HEHHbIEC IIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa IKOJIOTHUECKUX Mpo0IeM;

IJIAHUPOBAHUE U OCYILECTBIIEHHUE JCUCTBUN B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeIbHOCTH JKOJOTMYECKON HanpaBJIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAHHWE LEHHOCTH HAay4YHON [IE€ATEIbHOCTH, TOTOBHOCTh B MpOLECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMpENENATh IEJIU JEeATeIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU UX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIaICTh HABBIKAMH YYCOHO-MCCIICOBATEIILCKOW M TIPOSKTHOM JEATEIBHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pEIIeHUs 3a/lay (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHUJIAMH JCATCIBHOCTH II0 IIOJIYYCHHUIO HOBOTO 3HAHUS, €Tr0
WHTEpPIpETAllii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUU YIEOHBIX MMPOEKTOB B 00s1acTu pu3ukw;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEILICHNUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynIHpoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
WUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIINK;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYypcOoCOEpEeKCHHsS, TPABOBBIX W OTHYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJACpXKAHHUS B pa3jMYHBIX (dopMarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU U TIEJIEBOM ayTUTOPHUH, BHIOUpAsi ONTUMATIbHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe eiicCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX  CUTyalluii W CMsT4aTh
KOH()JTUKTHI;



Pa3BEPHYTO U JIOTUMYHO H3J1aratb CBOK) TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHMMATh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYAITBHOU
padoThI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YICHA KOJUICKTUBA,;

MPUHUMATh eI  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHHUPOBATh JACHUCTBUS MO €€ NOCTHXKEHUIO: COCTAaBIISITH IUIAH JIEWCTBHIA,
pacrpenensaTh pojad C y4€TOM MHEHHUM YYacTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaye€CTBO CBOETO BKIAJA M KaXJIOTO0 YYaCTHUKA KOMAaHIbl B
001U pe3yJbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEIEHUE B Pa3JIUYHBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEHOCTh B 00JacTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJILHO COCTABJISITH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TIaH BBITIOJTHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNnaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBHM M MBICTUTENIbHBIX TPOLECCOB, UX pEe3YyJbTaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIeKCUH JJI OLIEHKH CUTYyaIllH, BEIOOpa BEPHOTO
penieHus;



YMETh OIICHMBaTh PUCKHM M CBOEBPEMEHHO IPUHUMATh pEIICHUS 0 HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3E PE3YIbTATOB
NEeSATENbHOCTH;

NpPUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrux NpU aHalIu3€ pe3yJbTaToB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKHU.

B mporiecce qocTmKeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIIEHCTBYETCSA AMOIMOHAJIbHBIN UHTEJUIEKT, MpeANOoJIararmii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIUPOBaHUSI, BKIIIOYAIOUIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
yCcIexy, ONTUMU3M, WHHUIIUATUBHOCTb, YMEHHUE JEHCTBOBATh HMCXOJs U3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHMUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K koHny oOyuenus B 10 kuacce mpeaMeTHble pe3ynbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpPa, B PA3BUTHUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEpIMaIbHAs cUcTeMa OTcuéra, abCOIOTHO TBEPIOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBICHSATH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHMS BEIECTBA U



AJNIEKTPOJIMHAMUKHK:  PAaBHOMEPHOE W  PaBHOYCKOPEHHOE  MPSMOJUHEHHOE
IBW)KEHUE, CBOOOAHOE TMAJeHUE TeJ, IBWKEHHUE 110 OKPYXHOCTH, HWHEpLus,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE TBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJBIX TEJ, M3MEHEHHE 00BbEMA Tell P HarpeBaHUH (OXJIaXKIEHUH ), TETIIOBOE
paBHOBEcHE, UCTHApeHUE, KOHJEHCAIWs, IJIaBICHHE, KPUCTAJUTH3AIMs, KUICHHE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a Ipu €ro HarpeBaHuu B 3aKPhITOM
cocyzne, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUSL Ta3a B  H30MpoIleccax,
AIIEKTPHU3aLIUs TEll, B3aNMOACHCTBHE 3aps/IOB;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/AMHATA, IyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHMYECKas MOIIHOCTb, MpPH OMNHCAHWU TPABUIBLHO TPAKTOBATH
(U3NYECKUl CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHUS U EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO0 BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

OINKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TE€I M TEIUIOBHIC SBIICHHSA,
UCNONb3ys (PU3NYECKHME BEIUMYMHBL: JaBJIICHUWE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CpeIHEKBaapaTUYHasl
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHsSS SHeprus, padbora rasa,
KOO(QPUIIMEHT TOJIE3HOT0 JEHCTBUS TEIUIOBOTO JBHUTaTeNs; MPH OMHCAHUU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nIECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3YUCHHBIC SJICKTPUUECKHUE CBOMCTBA BEIIECTBA M DJICKTPHUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUYECKUE BEIUUMHBI: IEKTPUUECKUHN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCHOIb3YEMBIX
BEIMYWH, WX OOO3HAYCHHS W CAWHMIIBI; YKa3bIBaTh (POPMYIBI, CBSI3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3HUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs] MEXaHWYECKOM DSHEpPIrUH, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
O0TCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBa, Ia30BbIE
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIEpaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOr0 3apsna, 3akoH Kyrnona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATL OCHOBHBIC TNPHUHIUIBI  JEHCTBUS  MAaIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3jiuyaTh YCJIOBHs UX O€30MAaCHOr0 MCIOJIb30BAaHUS B
TOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmynupoBaTth TpoOieMy/3ajady W TUNOTE3y y4eOHOro DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBJISITH MIPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCIE0OBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHMMHU  BEJIMUMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
bukcupoBaTh PE3YNbTATHl IMOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE TAOIUIT ¥ TpadUKOB, IeTaTh BEIBOIBI IO pPe3yIbTaTaM UCCIICIOBAHNS,

coOJoaTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESITENIbHOCTA C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemath pacu€THble 3a7ayd C SBHO 3aJlaHHOM (DU3UYECKOU MOJIENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOouMbIE I €€ pEeIleHMs], MPOBOAUTh PACUEThl U OLEHUBATh PEATHLHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ TPU  PEIICHMH  Y4eOHBIX  3ajJlady  COBPEMECHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIUY, TTOYICHHOW U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydyaeMyt0 HH(OPMaIIHIO;

NPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJI30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XKU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPONCTBAMHU, IS COXPAHEHHUS 37J0POBbS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpYIIE C BBHINOJHCHUEM PA3JUYHBIX COILUAIBHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYIIBI, pPAIMOHAIBHO PACHpPEACNaTh OOSI3aHHOCTH U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYAlMSAX, aJ€KBATHO OLICHHBATH
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K koHny obOyuenuss B 11 kJjacce npeaMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh ChOPMHUPOBAHHOCTD Y OO YIAOITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha IpUMEpax poib U MECTO (PU3MKH B (POpMHUpPOBAHHH
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTHM, B IMPAKTUYECKOM NEATEIBHOCTH JIFOACH, LEITOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YYUTBIBATh TPAHMUIBI TPUMEHCHHS M3YYCHHBIX (PU3UUYCCKUX MOJICIICH:
TOYEYHBIN JIEKTPUUECKUIN 3apsijl, Tyd CBETA, TOUECYHBIH UCTOUYHUK CBETA, Si/ICpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO siApa MPpU PEHICHUH (U3UIECKUX
3aj1ad4;

pacmo3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJIEKTPUUECKAS MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIMSA, JCUCTBME MATrHUTHOTO IO Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSAMOJMHEUHOE PACHpPOCTPAHEHUE CBETA, OTPAKEHUE, NPEIOMIICHHUE,
uHTepdepeHnus, audpakuus ¢ MOOJApU3aIUs CBeTa, JUCIEPCHs CBeETa,
dotoanekTpuaeckuii 3pdekt (PporoaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JMHEWNYaTOro CIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PalMOaKTUBHOCTb;

OMUCHIBATh W3y4YCHHBIC CBOWMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MArHUTHBIC,
ONTHUYECKHUE, BJIEKTPUUECKYIO MPOBOJIMMOCTb  PA3JIMYHBIX cpen) u
AJEKTPOMArHUTHBIC SIBIICHUS (MIPOLECCHI), UCMONB3Ysl (PU3NUECKHUE BEIUYUHBI:
AJIEKTPUYECKUN 3apsiji, CWJIa TOKA, DJICKTPUUECKOE HAIpPSKEHUE, AJIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, DJICKTPOJBIDKYIIAs CuUjia, padoTa TOKa,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KAaTyIIKHA, SHEPrus SBJCKTPUUECKOrO W MATHUTHOI'O MOJIEW, MEPUOJ MU YacToTa
KojeOaHuii B KojeOaTeNhbHOM KOHTYpe, 3apsii W Ccuila TOKa B IpoIecce
FapMOHUYECKUX DJIGKTPOMArHUTHBIX KoOJIeOaHWH, (OKYCHOE pacCTOSHUE U
ONTHYECKAsl CHJIa JIMH3BI, IIPH OIHMCAHUU TPABHILHO TPAKTOBATh (PU3MUCCKHUI
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JaHHYIO (DU3UYECKYI0 BEIMYMHY C JIPYTHUMHU
BEJIIMYMHAMU;

ONMCHIBATh H3YYEHHBIC KBAHTOBBIE SBIIEHUS M IPOLIECCHI, HCIOJIb3Ys
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U



4acTOTa CBETa, SHEPTHS M UMITYJIbC (DOTOHA, TIEPHUOJ MTOJTypaCIiaia, SHEPT U CBSA3H
aTOMHBIX SIZIep, MPU OINUCAHUU TPABWIBHO TPAKTOBAaTh (PUIWYECKUIA CMBICI
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEITUYMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

aHANM3UPOBATH (PU3UUYECKHE TMPOIECCHl U SBICHUS, UCTONB3YS (U3HUECKUE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOMHUKOB, 3akoH Jlkoyns—JIeHma, 3aKOH SJIEKTPOMArHUTHOW
WHIYKITMH, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHCHHSI CBETa, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHe JWHITEeHHa A doTtodrddexra,
3aKOH COXPAaHECHHS DHEPTUH, 3aKOH COXPAHCHHsI MMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHCHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PaIMOAKTUBHOIO pacmajia, Mpy 3TOM pasiinyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpEISNISITh HATIPABICHUE BEKTOPA UHIYKIIMA MAaTHUTHOTO TTOJIS TPOBOTHUAKA
C TOKOM, cujibl AMmnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh M300paKEHHE, CO3/1aBA€MOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SBICHUU W
IPOLIECCOB C HCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: TMPHU 3TOM
dbopmynupoBath TpoOJeMy/3amady W THUIOTE3y YYeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO OOOPYIOBAaHWS, MPOBOAUTH OIBIT U
dbopMyIUpPOBATh BHIBOJIBL;

OCYHIIECTBIISTH MPSIMbIe U KOCBEHHBIE U3MEPEHUSI (PU3UUECKUX BEIUYUH, MTPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (DU3MUYECKMX BEIUYHMH C HCIOJb30BAHUEM
OpSIMBIX HU3MEPEHHIl: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3WYECKUX BEIMYHMH B BHUJE TAOIUI] U
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coOII01aTh MpaBuiia 0€30MacHOro TpyAa MPHU MPOBEACHUN HCCIEJOBaHUMN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOU
JESTENHHOCTA C WCIOIh30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3Ysl (PM3HUECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJK3a yCIOBUS 3a1a4u
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIJACIATh (PU3UUECKHE BEIUYUHBI U (HOPMYIIHI,



HEOOXOJUMBIE JUIsl €€ pelleHUsl, ITPOBOAUTh PACUYEThl U OLIEHWBATH PEATbHOCTh
HOJIYYEHHOr0 3HaU€HUs! PU3NYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIEC 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUYNUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3ndecKue sIBJICHNUS;

UCMOJb30BaTh ~ MpPU  pEUIeHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TpeJCTaBleHUs Y4eOHOM M HAy4YHO-NOMYJISPHOM MH(OpMaLUHU, MOIYYEeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OOBSICHATh MPUHLMIBI JEHCTBUS MallUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianyaTh yCJIOBUA UX OE€30MACHOIO HUCIIONb30BAaHUS B MOBCEIHEBHOM
KU3HHU;

OPUBOAUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOW KU3HU
Ui obecriedeHust 0€30IIaCHOCTU MIPU OOpaIleHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU
YCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOIr0
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyIIe C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpyHNbl, PALUOHAIBHO PpaCHpeleNsITh OOS3aHHOCTH U
IUIAHUPOBATh JIEATEIBbHOCTh B HECTAHAAPTHBIX CUTYalHsAX, aJl€KBaTHO OLIEHUBAThH
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PELIEHUE PACCMATPUBAEMOI IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 0 0 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > 0 0 https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 0 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 0 0 bu6nunorexa LIOK
' ®a30BbIE EPEXOIBI 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 pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOe noje. IeKTpOMarHuTHast bu6mmoreka [IOK
11 11 1 3
WHYKUUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 9 0 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
29 MexaHu4yeckre U JIeKTPOMarHUTHBIE 5 1 0 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
23 Onrriia 10 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7fA1c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE PO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaioutee noropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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

10 KJIACC
KoanuecTBO 4acos
DJIEeKTPOHHBbIE
No JaTa usydyenus maGpoBbIe
Tema ypoka Konrtpoabusie | IIpakTnyeckue
n/n Bceero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypchbl
TJ1aH dakt
du3znka — Hayka 0 IPUPOJIE.
1 Hayuurie MeT(}),;[(BI HofHapHIiI 1 0 0 Bubmaorexa ITOK
v 01.09.2025 https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEeTro MUpa
Ponb 1 mecTo dusuku B
OPMHUPOBAHUU COBPEMEHHOM
2 1(-11)ap HOII)\/'I KapTUHBI 1\/?1/1 a, B 1 0 0 Bubmaorexa ITOK
i P . pa, 03.09.2025 https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITENbHOCTH
JTonen
MexaHundeckoe IBHKEHUE.
OTHOCHUTEILHOCTD
3 MEXAHUYECKOTO IBUKEHU 1 0 0 Bubmaorexa ITOK
' 08.09.2025 https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHUe
4 PaBHOMEpPHOE IPAMONIMHENHOE 1 0 0 bubnuorexa [IOK
IBHKEHUE 10.09.2025 https://m.edsoo0.ru/ff0c3620
5 PaBHOyCKOpEHHOE 1 0 0 bubnmoreka [JOK
MPSMOJIMHETHOE JBUKECHUE 15.09.2025 https://m.edsoo.ru/ff0c372e
CB00OOIHOE TTaICHUE.
6 YckopeHue cBoOOIHOTO 1 0 0 bubmnorexa [IOK
p g 17.09.2025 https://m.edsoo.ru/ff0c39cc
aJicHus



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

KpuBonuneliHoe qBH>XEHUE.

bub6mmoreka [IOK

7 JIBi>keHne MaTepruaaIbHOM 22.09.2025 htts://m.edsoo.ru/ffoc3ada
TOYKH IO OKPY>KHOCTHU
[IpyHIMT OTHOCUTETBLHOCTH
lNanunes. MnepuuanbHbie bubnuorexa [IOK

24.09.202

8 cuctemsbl orcueta. [lepBriit 09.2025 https://m.edsoo.ru/ffOc3be8
3akoH HproTona
Macca Ttena. Cuna. [lpuHnun
CyNepro3unuu cuil. Bropoi bubnnorexa [IOK

29.09.202

o 3akoH HbroToHa niis 9.09.2025 https://m.edsoo.ru/ffOc3be8
MaTepuaabHON TOUKU

10 Tpernii 3akoH HproToHa i1 01.10.2025 bubauoreka [IOK
MaTEPHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKO0H BCEMHUPHOTO TATOTEHUSI. Eub LOK

noInoTeKa

11 i .10.202
Cruna Tsbiecti. Hepaas 06.10.2025 https://m.eds00.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
Cuna ynpyroctu. 3akoH ['yka. bubmuoteka [IOK

12 Bec Tena 08.10.2025 https://m.edsoo.ru/ff0c3e18
Cwuia tpenus. Koaddurment

13 Tpenusi. Cuiia COnpoOTUBIICHUS 13.10.2025 bubnnoreka [JOK
IIpU JBUKCHUU TEJA B https://m.edso0.ru/ff0c3f76
JKUJKOCTHU WM rase
[TocTtynarenbHoe U
BpalllaTeabHOe ABMKEHUE

14 a0COIOTHO TBEPAOTO TeEIa. 15.10.2025 bubnnoreka [IOK

MowmeHT cuibl. [1nedo cumsl.
VYcnoBus paBHOBECHs TBEPIOTO
Tena

https://m.edsoo.ru/ff0c41a6
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15

NmMnynbc maTepraibHOM
TOUYKH, CUCTEMbI MAaTEPUATILHBIX
Touek. MiMmynbe cuibl. 3akoH
COXpaHEHHs UMITYJIbCa.
PeaktuBHOE ABUXKEHME

20.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIHOCTE CHJIBI.
Kunetnueckas sHeprus
MaTepuaabHOU Touku. Teopema
00 U3MCHEHHMH KMHETUYECKOM
SHEPruu

22.10.2025

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHumanbHas SHEprusl.
[ToreHumanpHas s3HEprus
ynpyro aeopMupoBaHHON
npyxussl. [loTeHnmanbHas
SHEprus Tesa BOIU3U
MOBEPXHOCTHU 3eMJIN

05.11.2025

bubmmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

IToTeHnanbpHbIC U
HEIOTEHIHAIbHBIC CUITBL. CBSI3b
PaboTHl HEMOTEHITMAIBHBIX CHIT
C U3MEHEHHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH
COXPAHEHHUS MEXAHUYECKOMN
SHEPIUU

10.11.2025

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

19

JlabopaTopHnas pabota
«HccnenoBanue cBs3M pabOTHI
CHJIBI C U3MEHEHHUEM
MEXaHUYECKOM DHEPrUu Tena
Ha MpUMepe pacTsKEeHUs
PE3UHOBOTO KI'yTa»

12.11.2025



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

KonTtponbHas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXAHHUKE

17.11.2025

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

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KHHETHIECKON
Teopun. bpoyHoBCcKOE
newkenue. Auddysus

19.11.2025

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHUS U
B3aMOJICHCTBHS YaCTHIL
BelecTBa. Moaenu cTpoeHus
ra3oB, KUIKOCTEN U TBEPABIX
Ten

24.11.2025

23

Macca monexyn. KonuaectBo
BeuiecTBa. [locrosinnas
ABoraapo

26.11.2025

24

TermioBoe paBHOBECHE.
Temneparypa u €€ U3MEpEeHHUE.
[IIxana remnepatyp Llenbcus

01.12.2025

25

HNneanpueni raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

03.12.2025

bu6nuorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas TemrepaTtypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPruu JABHKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Kunaneiipona

08.12.2025

bubmmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3axon [lampToHa. 'a30BEIe
3aKOHBI

10.12.2025



https://m.edsoo.ru/ff0c4b74
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https://m.edsoo.ru/ff0c4fde
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JlabopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH

28
MEXy MapaMeTpaMu 15.12.2025
COCTOSTHUS Pa3PEKEHHOTO Ta3ay
N3omporieccrl B HaeaaIbHOM
29 rase u ux rpaduyaeckoe bubmorexa HOK
P 17.12.2025 https://m.edsoo.ru/ff0c570e
MPEJICTABICHHE
BuyTtpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI
U CIIOCOOLI €€ N3MEHEHUS.
30 KonunyectBo TeIwioTs! U padbora Bubmmorexa HOK
PABoTa. 22.12.2025 https://m.eds00.ru/ff0c5952
BnyTtpeHnHss sHeprus
0JIHOATOMHOT'O UAEAILHOIO
rasa
31 Bunael Temmonepenaun Bubmorexa LIOK
A peA 24.12.2025 https://m.edsoo.ru/ff0c5c36
VYenpHast TENI0EMKOCTD
32 Benrectsa. KoinuecTBo bu6mmoreka [IOK
TETJIOTHI TIPH TETUIONEpeaaye. 29.12.2025 https://m.edsoo.ru/ff0c5c36
AnnabaTHBIN mpoIiecc
IlepBEIil 3aK0H TEPMOJIUHAMUKHA
33 u e?o o I/IMCHCHI/II; K ’ Bubmuorexa LIOK
p 12.01.2026 https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeobpatumocTs mporieccoB B
34 npupoae. Bropoii 3akoH Bubmrorexa LIOK
PHPOAE. BTOP 14.01.2026 https://m.edso0.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Mpunuun aeiictusa u KI1J{ bubmuorexa [IOK
TEIIOBON MAIIIMHBI 19.01.2026 https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c600a

36 [Tuxn Kapuo u ero KIIJ] 91.01.2026
37 DKOJIOTHYeCcKHe MPOoOIeMbI
TEIIOAHEPTETUKU 26.01.2026
0606 i
38 «M(())JII:;l I?II;IHHP;ZP qc))lfsnxa bubmorexa LIOK
yIop ' 28.01.2026 https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
[TapoobpazoBanue u
39 KoHJeHcanus. Mcnapenue u bubmorexa LIOK
ACHEATI P 02.02.2026 https://m.edso0.ru/ff0c63b6
KUTICHHE
KonTponbHas pabota no teme
40 «M}(I;peKmJ)I};II 5;1;;1 (1);3H1:<aT i bubmmorexa [IOK
yIp ' 04.02.2026 https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJAMHAMHUKI
AOCOIOTHAS ¥ OTHOCHUTEIIbHAS
41 BJI&JKHOCTh BO3/1yXa Brbmorexa LIOK
. VXA 09.02.2026 https://m.edsoo.ru/ff0c64d8
Hacpiennslii map
TBépnoe teno.
Kpucrammmaeckue u amophHbIe
42 Tena. AHU30TpOIUs CBOKCTB bubnmoreka [JOK
Kpuctaios. Kuakue 11.02.2026 https://m.edsoo.ru/ffOc65f0
Kkpuctayibsl. CoBpeMEHHbIE
MaTepHaIbl
[1naBieHne ¥ KPUCTATUIN3ALIHSI.
43 VY aenpHast TEIUIOTA TUTABIICHHS bubmmorexa LIOK
' 16.02.2026 https://m.edso0.ru/ff0c6708
Cybnumarus
bu6mmoreka [IOK
44 ¥paBHeHe TeILIOBOro baatica 18.02.2026 https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tell. bubmuoteka [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

Dnekrpuyeckuii 3apsa. JBa 18.02.2026 https://m.edsoo.ru/ff0c6bcc
BHJIa SJICKTPUYCCKHX 3apsI/IOB
IIpOoBOIHUKH, TUATIEKTPUKH U
16 MOJIYIPOBOJHUKHU. 3aKOH bubnnorexa [IOK
COXpaHEHHUS JICKTPUICCKOTO 25.02.2026 https://m.edsoo.ru/ffOc6bcc
3apsaa
B3aumoperictBue 3apsios.
47 3akoH Kynona. Toueunslii bubmorera [JOK
Y . 02.03.2026 https://m.edsoo.ru/ff0c6ce4
AIEKTPUYECKUH 3apsia
Hanpsx€HHOCTH
IIEKTPUIECKOTO TTOJTSL.
48 [IpuHIUT CynIepro3uIuu bubmorexa HOK
P YHep . 04.03.2026 https://m.edsoo.ru/ff0c6df2
ANEKTpUYECKUX mosei. JInnuu
HaNpsKEHHOCTH
PaGoTa cun
49 AIEKTPOCTATHYECKOTO MOJIA. bubnnoreka [JOK
[Torenuunan. Pasnocts 11.03.2026 https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[TpoBOAHMKY U TUAIIEKTPUKHU B
50 AIIEKTPOCTATUYECKOM II0JIE. bubnnoreka [JOK
Husnexrpudeckas 16.03.2026 https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 DIIEKTPOEMKOCTb. bubnmoreka [JOK
Konpaencarop 16.03.2026 https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IITIOCKOTO
52 KOHJICHCATOpa. JHEPTHUs bubmorera [JOK
pa. JHep 18.03.2026 https://m.edsoo.ru/ff0c72¢c0
3apsKEHHOTO KOHJEHCaTopa
53 JlabopaTtopHnas pabota



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
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

"N3mepenne 31eKTpOEMKOCTH
KOHJIeHcaTopa"

23.03.2026

54

IIpuHumn genucTBus U
NpUMEHEHHE KOHIEHCATOPOB,
KOMMPOBAJIBHOI'O anmapara,
CTPYMHOTO MPUHTEPA.
DIIeKTpOCTAaTUYECKAs 3aIIHTA.
3azemiieHHe AIIEKTPONPUOOPOB

25.03.2026

55

DIIEKTPUUYECKUI TOK, YCIOBHS
€ro CyIIeCTBOBAHUSI.
ITocTostauEI TOK. CHITa TOKA.
Hanpspokenne. ConpoTHBiieHue.
3akon Oma juist ydacTka 1enu

06.04.2026

56

[MocnenoBarenbHoOE,
napajuiejbHOe, CMEIIaHHOES
COCMHEHHUE MPOBOIHUKOB.
Jlaboparopnas pabota
«M3yveHune cMeIIaHHOTO
COCIMHEHHUS PE3UCTOPOBY

0.5

08.04.2026

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

S7

PaboTa 1 MOIIHOCTE
AIEKTPUYECKOTO TOKA. 3aKOH
[xoyna-Jlenna

13.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMma 111 HOJIHOM
(3aMKHYTOM) 3JIEKTPUUYECKON
uenu. KopoTkoe 3ambIKkaHue.
Jlaboparopnas pabota
«M3mepenne D/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COTPOTUBIICHUS»

0.5

15.04.2026

bubmuorexa [IOK
https://m.edsoo.ru/ffOc7ae0



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

59

O06o0maromumii ypok
«INEKTPOTUHAMUKAY /
Bcepoccuiickast mpoBepoyHas
pabota

20.04.2026

bubmuorexa [IOK
https://m.edsoo.ru/ff0c88be

60

Pesepsubiii ypok. KonTponbsHas
pabora 1o Teme
"DnexTpoauHamMuka' /
Bcepoccuiickas mpoBepoyHas
pabota

22.04.2026

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c8c56

61

DJeKTpoHHAs TPOBOIUMOCTD
TBEPJBIX METAJIIOB.
3aBUCUMOCTb CONIPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXITpoBOIMMOCTh

27.04.2026

62

DJIEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX
My4YKOB

29.04.2026

63

[TonynpoBOJHUKH, UX
cOOCTBEHHas M IPUMECHast
npoBoauMocTs. CBoiicTBa p—
N-nepexona.
[ToxynpoBOIHUKOBBIE TPHOOPHI

04.05.2026

butmmoreka [JOK
https://m.edsoo.ru/ffOc84ae

64

DJIEKTPUUYECKUN TOK B
pacTBopax U pacrjaBax
AIIEKTPOJIUTOB.
DIIEKTPOIUTHIECKAS
auccouuanys. JJIeKTPOoIn3

06.05.2026

bubmmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUUYECKUI TOK B ra3ax.
CamocToATeNbHBIN 1

13.05.2026

bu6nuorexa LIOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

HECaMOCTOSITEIbHBIA pa3psl.
Momnaus. [ma3zma

Konrponbnas padora o Teme
«DNEKTPOCTATHKA.

66 [ToCTOSTHHBIN ANEKTPUICCKUN 1 bubmorexa LIOK
18.05.2026 https://m.edsoo.ru/ff0c8a8a
TOK. TOKHM B pa3IMUHBIX
cpenax»
DnexTpudeckue Npudopsl U
67 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnorexa [IOK
npumenenue. [IpaBuna 18.05.2026 https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30M1acHOCTH
PezepBHbIit ypok.
68 O6ogmafom}llxlp171 YPOK IO TEMaM 1 bubmorexa LOK
25.05.2026 https://m.edsoo.ru/ffOc8f6c
10 knacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8f6c

[Ipenmet: duznka

JIMCT KOPPEKTHPOBKH padoyeil mporpaMmMbl (KajJleHAAPHO-TEMATHYECKOr0 NMJIAHUPOBAHMS)

Kracc: 10
2025/2026 yuebHbIit roj
No Tema KommuecTBo yacon Harta [Tpuunna Crnoco6
ypokKa ITo mnany Hano KOPPEKTUPOBKH KOPPEKTUPOBKHU
Ilman | ®axr
Yuurenb (E.B.Cepena)
«CormacoBaHO»

3amecTuTenb JupekTopa no Y BP
MBOY «llle6amuuckas COLI num. B. . ®omuuépay O. B. KpbuioBa




11 KJIACC

KonuyecrBo yacos DJIeKTPOHHBIE
Jara usyyenus
Ne nudposbIe
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI CCVDCRI
1aH ¢bakr pecyp
[TocTostTHHBIE MATHUTHI B KX
B3anMojieicTBUe. MarHuTHoe
1 nose. Bekrop MarHuTHOU 1 0 1 bubmmorexa [IOK
' P . 01.09.2025 https://m.edsoo.ru/ff0c9778
WHAYKIUU. JINHUY MarHUTHOM
WHIYKIUU
MarauTHO€ noJie MPOBOIHHUKA C
5 TokoM. OnbIT Dpcrena. 1 0 0 bu6muoreka [IOK
B3aunmMopeiicTBre IPOBOIHUKOB 02.09.2025 https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaboparopHas paboTa
3 «3 peHI/IIZ MaFI})II/ITHOI‘O TOJISt 1 0 1 bubmorera LIOK
i 08.09.2025 https://m.edsoo.ru/ff0c98fe
KATYIIKU C TOKOM
JlelicTBME MAarHMTHOTO MOJIS Ha
MPOBOAHUK ¢ TOKOM. Crita
4 Awmmnepa. JlaboparopHas paboTa 1 0 1 bu6mmoreka [IOK
«MccnenoBanue eUCTBUS 09.09.2025 https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha
PaMKy ¢ TOKOM»
JleiicTBMEe MarHUTHOTO MOJIS Ha
5 JBHKYILYIOCS 3apPSKEHHYIO 1 0 0 bu6nuorexa [IOK
yactuny. Cuina Jlopenua. 15.09.2025 https://m.edsoo.ru/ff0c9df4

PaGora cunsl Jlopenia



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

DNeKTpOMarHUTHAsE UHIYKIIHS.
[ToTok BEKTOpa MarHUTHOM
uaaykiuu. 31C uHayKUuu.
3aKOH AJIEKTPOMAarHUTHOU
uHaykunn Papanes

16.09.2025

JlaGopaTopHnas pabota
«HccnenoBanue sBICHUS
3JIEKTPOMArHUTHON MHIYKLIUH»

22.09.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIIEHUE
camounaykimu. DJ1C
CaMOMHAYKIIUU. DHEPTUS
MarHUTHOTO TOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE
oJje

23.09.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpocTBa U UX
MPUMEHEHHUE: TTIOCTOSTHHBIC
MarHuThl, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTETU
3JIEeMEHTapHBIX YaCTHII,
UHAYKLIWOHHAS T1eYhb

29.09.2025

10

Obo0bmaromuit ypox
«MarHuTtHoe noie.
DJIEKTPOMAarHuTHask MHIYKIUS»

30.09.2025

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontposbHas paboTa 1o teme
«Mar"aurHoe 11oJe.
QHGKTPOMaFHI/ITHaSI I/IHI[yKI_II/ISI»

06.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBo0Oo/1HBIE MEXaHUYECKHE
KoneOanus. ['apmMoHnueckue
KojeOaHus. YpaBHEHUE

07.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



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

rapMOHUYECKUX KOJIeOaHuil.
[IpeBpamenue 3epruu

13

JlaboparopHnas paboTa
«HccnenoBanue 3aBUCIMOCTH
HIepHO/Ia MaJIbIX KOJIeOaHHIA
rpy3a Ha HUTH OT JUTHHBI HATH
U MacChl Ipy3a»

13.10.2025

14

15

KonebarenbHbIll KOHTYD.
CB0OOIHBIE
3JICKTPOMATrHUTHBIC KOJICOAHMS
B MCaJIbHOM K0JIEOATEIIEHOM
KOHTYpe. AHAJIOTHSI MEXTY
MEXaHNYECKUMU U
AIEKTPOMArHUTHBIMU
KOJIEOAHHUSIMU

®opmyna Tomcona. 3akoH
COXpPaHCHUS SHCPIrUn B
U7eaIbHOM KOJieOaTeTbHOM
KOHTYpe

14.10.2025

20.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o 3aTyxaromux
KosieOaHusx. BeIHYKICHHBIE
MEXaHUYECKHE KOJICOaHNs.
Pe3onanc. BeinyxaeHHbIE
3JICKTPOMATrHUTHBIC KOJICOaHMS

21.10.2025

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIN TOK.
CuHycougaibHbIi NepeMEHHbIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICUCTBYIOIIEE 3HAYCHUE CUIIBI

10.11.2025

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TOKa W HaIIPSAKCHHUA

18

Tpanchopmarop.
[IpousBoacTBo, nepegaya u
noTpedIeHue NEKTPHIECKON
SHEPruu

11.11.2025

19

YCTpoHCTBO M TPaKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT O
3BOHKA, F€HepaTopa
[IEPEMEHHOI0 TOKA, JIMHUI
JJeKTponepesad

17.11.2025

Bbu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU

IMPOU3BOACTBEC JJICKTPOSHCPIruu.

KynbeTrypa ucnons3oBaHus
3JIEKTPOIHEPTHHU B
IIOBCETHEBHOM KU3HU

18.11.2025

21

MexanndecKre BOJHEI,
YCIJIOBHSI paCIIpOCTPaHEHHUS.
Ilepuon. CxopocTtb
pacnpoCTpaHEHUs U JUIMHA
BOJIHBL. [loniepeunsie u
IIPOJIOJIbHBIE BOJIHBI

24.11.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTb 3ByKa.
I'poMkocTs 3ByKa. BeicoTa
tToHa. TemOp 3Byka

25.11.2025

but6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTPOMarHUTHBIE BOJIHBL, UX
CBOMCTBa U cKOpocTb. [IIkana
JJIEKTPOMAarHUTHBIX BOJIH

01.12.2025

Bbu6moreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIIMIIBI paIHOCBA3U U
TenesuaeHus. Pa3surue

02.12.2025



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

CpEACTB CBs3U. Paguosokanus

25

Konrponsnas pabora
«Konebdanus 1 BOIHBI»

08.12.2025

bubmuorexa [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMonunenHoe
pacrpocTpaHEHUE CBETA B
OHOPOJHOM cpene. TodyeuHbli
WMCTOYHUK CcBeTa. JIyd cBera

09.12.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceta. [loctpoenue
M300paKCHHH B TNIOCKOM
3epKaie

15.12.2025

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcd4e0

28

IIpenomnenue ceera. Ilonnoe
BHYTPEHHEE OTpPaKCHUE.
[IpenenbHbIN yroJ MoJHOro
BHYTPEHHETO OTPAKEHUS

16.12.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

29

30

JlaboparopHnas paboTa
«M3mepenne nokaszarens
IPETIOMJICHHUS CTEKIIA»

JIunzel. [loctpoenne
U300paXeHUI B TUH3E.
®opmyJiia TOHKOM JIMH3BI.
VYBenuueHue IMH3bI

22.12.2025

23.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

but6mmoreka [JOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTopHnas pabota
«Hccnenosanue cBONUCTB
U300paXKCHUI B TMH3AX)

29.12.2025

32

Hucnepcus cera. CrioxHbIN
coctaB Genoro ceta. L[Ber.
JlaGopaTopHnas pabota

30.12.2025



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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«HaGmonenue nucrnepcun
CcBETa»

Wntepdepenmus ceera.

33 Hudpakuus ceera. bubmmorexa LIOK
. 12.01.2026 https://m.edsoo.ru/ffOced22

Judpakuonnas pemeéTka

34 [lonepeyHOCTh CBETOBBIX BOJIH. bu6nuorexa LIOK
[Monstpuzanus ceeta 13.01.2026 https://m.edsoo.ru/ffOcf02e
OnTrueckue mpudopsl U

35 YCTPOMCTBA U yCIOBUS UX 19.01.2026
0€301acHOTO MIPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH

36 KJIACCUYECKON MEXaHUKU. bubmuorexa [JOK
[TocTynatel cieruanbHOM 20.01.2026 https://m.edsoo.ru/ffOcf862
TEOPUHU OTHOCUTEITBHOCTH
OTHOCHUTEIIBHOCTh

37 OJTHOBPEMEHHOCTH. bu6muoreka [IOK
3ameyieHre BpEMEHH U 26.01.2026 https://m.edsoo.ru/ffOcfa42
COKpAILEHUE TTUHBI
DHEprusi U UMIYJIbC

38 PEIATUBUCTCKOMN YaCTULIBI. bu6nuoreka [IOK
CBsi3b Macchl ¢ SHEPTrUeH u 27.01.2026 https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS MTOKOS

39 ®otonbl. Popmyna [lnanka. bu6nmoreka [IOK
DHeprust 1 UMIyJbC POTOHA 02.02.2026 https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE BuGmorexa LIOK

40 oroopderra. Ombrrer A. T 03.02.2026 https://m.edsoo.ru/ffOcffc4
CroneroBa

41 KonTponbhas pabora «OnTuka. bu6mmoreka [IOK



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
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OCHOBBI CIIEIHAILHOM TEOPHH 09.02.2026 https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
3akoHbI poTodddekTa.

42 VYpaBHeHune DMHIITENHA 1S bu6muoreka [IOK
dhoroarddekra. «KpacHas 10.02.2026 https://m.edsoo.ru/ff0d015e
rpanuiay Gorodddexra
Hasnenue cBeta. Onbite [1. H.

43 JleGeneBa. XuMHU4yeCKoe bubmmorexa [IOK

. 16.02.2026 https://m.edsoo.ru/ff0d04a6
JIeiCTBHE CBETA
TexHuueckne ycTpoicTBa u
44 MPAKTHYECKOE IPUMEHEHHE:
(dhoToamemMenT, GOoToAATUHK, 17.02.2026
coNHeYHasi OaTapesi, CBETOUO]T
Pemenue 3agad mo reme
45 «neMeHThI KBAaHTOBOM bubmmorexa OK
24.02.2026 https://m.edsoo.ru/ff0d0302
OTITHKH»
Monenb atoma ToMcoHa.

46 Omnsitel Pesepdopaa mo bu6nmoreka [IOK
PaCCEsTHUIO O-4aCTHII. 02.03.2026 https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenp aToMa

but6mmoreka [IOK

47 Hocrynatet bopa 03.03.2026 https://m.edsoo.ru/ff0d0Oafa
Mznydenue u norjonieHue

48 (hOTOHOB MpH TIEPEX0/Ie aToMa C bu6mmoreka [IOK
OJIHOTO YPOBHSI DHEPTUU Ha 10.03.2026 https://m.edsoo.ru/ffOdOafa
Ipyroui. Buasl CrieKTpoB

49 BosHOBBIE CBOMCTBA YaCTHIL. bubmuoreka [JOK
Bousnbl ne bpoiins. 10.03.2026 https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

KopmyckynsipHo-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JTy4CHHE

50

OTKpbITHE paIUOAKTUBHOCTH.
Omnsitel Pesepdopaa no
OTIpEICJICHUIO COCTaBa
pPaanO0aKTUBHOTO U3JTYYCHUS

16.03.2026

bubmuoreka [JOK
https://m.edsoo.ru/ffod0fd2

o1

CaoiicTBa anbda-, 6era-,
ramMMma-u3inydeHus. BiousiHue
PaZMOaKTHBHOCTH Ha JKUBBIE
OpraHU3MBI

17.03.2026

52

OTKpbITHE IPOTOHA U
HeiTpoHa. M3oTonsl. Anbda-
pacnan. DJIeKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacnal.
l'amma-uznydyenue

23.03.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B
sanpe. SlnepHble peakiyu.
Snepusiii peaktop. [IpobGaemsrl,
NEPCIIEKTUBBI, IKOJIOTUYECKUE
ACIIEKTHI SIIEPHOM DHEPreTUKU

24.03.2026

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTAPHBIE YACTHULIBI.
OTKpbITHE TO3UTPOHA. METO b
HaOIIOJICHUS U PETUCTPAIIUN
3JIEMEHTAPHBIX YaCTHII.
Kpyrusriit cron
«DyH1aMEHTAJIbHbBIE
B3auMoeiicTBua. EnuHCcTBO
(bU3MYeCKON KapTUHBI MUPAY

06.04.2026

but6mmoreka [IOK
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

55

DTanbl pa3BUTHSI ACTPOHOMHUH.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMud. Bun 3B€31HOTO
Heba. Co3Be3aus, spKue
3BE3IBI, IUNTAHETHI, NX BUAUMOE
nBrkenre. CojlHEYHAsT cCUCTEMA

07.04.2026

56

Comnnaue. Conneynas
aKTHUBHOCTL. MIcTOUHUK
sHepruu CoyHIA U 3BE3]

13.04.2026

57

3BE3bI, UX OCHOBHEIC
XapaKTePUCTUKU. 3BE3IbI
[JIaBHOM MOCIE0BATEIbHOCTH.
BuyrtpenHnee ctpoeHue 3BE31.
CoBpeMeHHbIE MPeICTaBICHUS
0 MPOUCXOXKICHUHU U IBOJIIOIIUH
Comnnna u 3BE371

14.04.2026

58

Mnineynsiii [1yte — Hama
I'amakTuka. ITonoxenue u
nemwxenne CoiHIa B
T'anakruke. I'anakTukmy.
UYépusle ObIpHI B sApax
raJakTHUK

20.04.2026

59

Bcenennas. Paz6eranue
ranakTtuk. Teopusa bonbiioro
B3pbIBa. PenukroBoe
n3iydeHue. MerarajakTuka

21.04.2026

60

Hepemennsie mpo6ieMbl
aCTPOHOMHHU

27.04.2026




61

O6o06marommii ypok. Poib
(bU3HUKU ¥ aCTPOHOMUH B
SKOHOMHUYECKOMH,
TEXHOJOTMYECKOM, COLTUATLHON
U DTUYECKOM chepax
JIEATEIBHOCTH YSJIOBEKa

28.04.2026

62

Kontponsnas pabora
«OJIEMEHTBI aCTPOHOMMH U
acTpou3uKI»

04.05.2026

63

O6o06marommii ypok. Poib u
MeCTO (DM3MKHU ¥ ACTPOHOMHH B
COBPEMEHHON HAyYHOU KapTUHE
MHUpa

05.05.2026

64

O6o06maromuii ypok. Pomib
(u3HUeCKOl TeOpHH B
(hopMHUpPOBaHHUHU TIPEACTABICHHI
0 (hu3nYecKor KapTUHE MUPA

12.05.2026

65

O6o06maromuii ypok. Mecto
(u3nuecKoi KapTUHBI MHUpa B
o01eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
MIPEACTABICHUN O IPUPOJIE

18.05.2026

66

PesepBHbIil ypok. Marautaoe
noJie. DIEeKTpOMarHuTHas
WHTYKIUS

19.05.2026

67

PesepsHblil ypok. OnTuka.
OcHOBBI CIENIMANIBHON TEOpUU
OTHOCHUTEJILHOCTH

25.05.2026

68

Pesepnriit ypok. KBanTOBas

26.05.2026

but6mmoreka [IOK




(dbusuka. DIeMEeHTHI
ACTPOHOMMUU U aCTPOPHU3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

[Ipenmet: ®usnka

JIMCT KOPPEKTHPOBKH padoyeil mporpaMmMbl (KajJleHAAPHO-TEMATHYECKOr0 NMJIAHUPOBAHMS)

Kiacc: 11
2025/2026 yuebHbIit roj
No Tema KommuecTBo yacon Harta [Tpuunna Crnoco6
ypokKa ITo mnany Hano KOPPEKTUPOBKH KOPPEKTUPOBKHU
Ilman | ®axr
Yuurenb (E.B.Cepena)
«CormacoBaHO»

3amecTuTenb JupekTopa no Y BP
MBOY «llle6amuuckas COLI num. B. . ®omuuépay O. B. KpbuioBa




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON NMPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

10.1

JleMoHCTpHpOBaT, Ha MpUMEpax poidb U MecTo (u3uku B
(hOpMUPOBAaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

monen

10.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (U3MUYECKUX MOJIEICH:
MaTepuajbHas TOYKa, MHEpLHajbHas cucTemMa OTcuéra, abCOIIOTHO
TBEPOE TEJIO0, UACAIBHBIN I'a3; MOACIN CTPOCHHUS I'a30B, KUAKOCTEH U
TBEPABIX TeJ, TOYCUHBIM OJJIEKTPUYECKUM 3aps], — IpPU PELICHUU

(bl/ISI/ILICCKI/IX 3aJga4

10.3

Pacno3naBaTh ¢uzndeckue sBICHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHUYECKON Teopuu
CTPOGHHS BeIIecTBA M  JJICKTPOJUHAMHKH: PABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIIMHEWHOE NBIKEHHE, CBOOOJHOE MaJleHHe
Ted, ABUXKEHHE MO OKPY)XHOCTH, WHEpIUs, B3aWMOJACHCTBUE TeI;
nupdysus, OpOYHOBCKOE [BIKEHHE, CTPOCHHUE IKUIAKOCTEH U
TBEPABIX  TeN, HW3MEHEHHWe o00béMa Tel TMpH  HAarpeBaHHUH
(oxJaXkaeHuu), TEIUIOBOE paBHOBECHE, HCIAPEHHUE, KOHJEHCAIus,
MJIaBJICHUE, KPHUCTAIUTU3AlWs, KWUIICHHE, BJIAXHOCTh BO3IyXa,
TIOBLIIIICHHE JTABJIICHUS Ta3a MPU €r0 HarpeBaHUHU B 3aKPBITOM COCYIIE,
CBSA3b MEXJIy IapaMeTpaMu COCTOSIHHS Ta3a B H30IPOIeccax;

OJICKTPpU3aluA TCI, B3aNMO/ICHICTBHE 3apAa10B

10.4

OnuchiBaTh  MEXaHUYECKOE JBIDKEHHE, HCIONb3yd (U3HYECKUE
BEJIMYMHBI: KOOPAMHATA, MYyTh, MEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CuJa, MMIYJbC Teja, KHUHETHYeCKas DJHEprus,
MOTEHLIMAJbHAsT JHEeprusi, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIIHOCTb; IPY OMUCAHUH MPABUIBHO TPAKTOBATh (DU3MUECKHUI CMBICI
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS W EIAWHUIIBI, HAXOAHUTh
(hopMyIibl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIUUYUHY C APYTUMHU

BCINM4YnHaMun

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TEII M TEIJIOBEIC




SBJIICHUSI, HCIOJIb3yd (U3MUECKHe BEIUYMHBI: JlaBlIeHHE Tras3a,
TEMIIEpaTypa, CpedHss KUHETUYeCKas DHEPrus XaoTHYECKOIO
IBWKCHUS MOJIEKYJ, CpPEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHl, BHYTpPEHHSs dHeprus, paboTa Tra3a,
KO?((UIIMEHT TOJEe3HOro JEHCTBUS TEIJIOBOIO JBUTATENs; IMpH
OIIMCAaHUU IIPaBUJIBHO TPaKTOBAThH buznyeckuit CMBICTI
WCIOJb3YEMBIX BEIMYHMH, MX O0O3HAUEHUS M E€IMHHIBI, HAXOJHUThH
(bOopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BEIIMYUHY C APYTUMHU

BCJIIMUNHaAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUYECKHUE CBOWCTBA BEILIECTBA U
JNIEKTpUYECKUE SIBI€HHUA  (TMpOILECcChl), HCMONb3ysd (U3UUECKHE
BEJIMYMHBL:  DJIEKTPUYECKMH  3apsa],  DJEKTpUYecKoe  IoJe,
HaNpsOKEHHOCTh IOJIA, IOTEHLMAN, Pa3HOCTh IOTEHLHUANOB; IpH
OINMCaHUM NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3yEMBIX
BEJIMYUH, HX OOO3HA4YeHHs W €AMHUIIBI;, YKa3blBaThb (POPMYIIBI,
CBS3bIBAIOIIME  JIAHHYK0  (U3UYECKYI0 BEIWYMHY C  JAPYTrUMH

BCINMYNHaMN

10.7

aHaMU3upoBaTh (PU3MUECKUE TPOLECCHl M  SIBICHUS, HCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBI: 3aKOH BCEMUPHOTO TAroTenus, I, 11
u |1l 3akonbl HbroTOHA, 3aKOH COXpaHEHHs MEXaHWYECKOW IHEpIHuHu,
3aKOH COXPaHEHUsS UMIIYJIbCA, IPUHIUII CYNEPIO3ULIUN CUJI, IIPUHLIUIL
paBHOIIpaBUs  HMHEPLUAIBHBIX CHUCTEM  OTCU€Ta;  MOJIECKYJSPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUS BEIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpGZ[HefI KHHETUYECKOM OHEPruu TCIUIOBOI'O JABHUKCHHA MOJICKYJI C
a0COJIIOTHOW TeMIepaTypol, MEpBbI 3aKOH TEPMOJWHAMUKHU; 3aKOH
COXPAaHEHHs DJICKTPUYECKOro 3apsaa, 3akoH Kymnona; mpu sToM
pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTEeMaTU4eCKOe

BBIp@)KEHHUE U YCJIOBUS (TPaHMIIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHIATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCIOBHS HUX 0€301acHOro

HCIIOJIb30BAaHUs B HOBCGHHGBHOﬁ KHN3HU

10.9

BBIMOHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUH U
MIPOIIECCOB C MCITOJIb30BAaHUEM TMPSMBIX U KOCBECHHBIX M3MEPEHHIA; TIPU
aToM (opMyaupoBaTh MpoOJeMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIJIOKCHHOTO

o6opy;[013aHHs[, IPpOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTB BBIBOBI

10.10

OCYIJ_ICCTBJ'ISITB nNpsAMbIC W KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-ICCI(I/IX

BCJIMYHH; IIPpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 U3MCPCHHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTO/bI OLICHKNU HOl"pCI.HHOCTGfI H3MepeHHfI

10.11

HccnenoBaTh 3aBUCUMOCTH MeX1Yy (U3MYECKUMM BEJIWYMHAMHU C
UCIOJb30BAHUEM NPAMBIX H3MEPEHHUH; MPH 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (DUKCHPOBaTh pe3yibTaThl MOJYYEHHOW 3aBUCHUMOCTH
(Gu3nYecKUX BEJIMYUH B BHUJIE TaOJIUI U Tpa(UKOB, J1€IaTh BHIBOJIBI IO

pe3ynbTaTaM UCCIe0BaAHUS

10.12

Cobnromate mpaBwiia  0€30MacHOrO TpyAa IMpH  [POBEIACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro SKCIEpHUMEHTa, Yy4eOHO-
MCCIIEIOBATENIbCKOM M MPOEKTHOW AEATENbHOCTH C HCIOJIb30BAHUEM

M3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYHOBAHHS

10.13

Pematp pacuérHble 3a7auu ¢ SBHO 3aJaHHOM (U3UYECKON MOJEIbIO,
UCIIONIBb3YS (PU3MYECKHE 3aKOHbl W TPUHLUIBL, HA OCHOBE aHAIM3a
yCIIOBUSL  33Jaud  BBIOMpATh  (PU3MYECKYIO MOJElb, BBIICIATH
(dbuzmveckrue BeTUYHHBI U (POPMYIBI, HEOOXOIUMBIE ISl €€ PEeIlIeHNUs,
MIPOBOAUTH PACUETHI U OLEHUBATh PEAIBHOCTh MOJIYYEHHOTO 3HAYECHUS

(bU3UYECKON BETUIHHBI

10.14

Pemarp ~ kauecTBeHHBbIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUYHMBYIO LIEMOUYKY PACCYKICHHUI C OMOpOil Ha M3yYeHHBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/ILIGCKI/IG SABJICHUA

10.15

Hcnonb3oBaTh HOpU  pelICHUMM Y4eOHBIX 3a7ad  COBPEMEHHbIE
MHPOPMALIMOHHBIE TEXHOJIOTUM JUIsI IOMCKA, CTPYKTYpUPOBaHMUS,
UHTEpHpeTalud M HpPEJCTaBICHHUs y4eOHOM M Hay4yHO-TOMYJISIPHOMN
uHpOpPMAaLUY, TOJTYYEHHOW M3 Pa3IMYHBIX MUCTOUYHUKOB; KPUTUYECKH

aHaJU3UPOBATh MOTy4aeMyI0 HH(OPMAIHIO

10.16

[IpuBoaANUTE TpUMEPHI BKJIAJa POCCUHCKUX U 3apyOEIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

10.17

Hcnonb30BaTh TEOpPETUYECKHE 3HAHUSA MO (PU3UKE B IOBCETHEBHOM
KU3HU I o0ecrieueHrs 6€30MacHOCTH MPHU OOpAIEHUH ¢ PUOOpamMu
U TEXHUYECKUMHU YCTPOHMCTBAMH, JJIs COXPAHEHWsI 3A0pPOBbsl MU

cOOJII0ACHHSI HOPM 3KOJIOIMUECKOI0 OBEJIEHUS B OKPY:KaloIlel cpeie

10.18

PabGortats B rpyIine ¢ BBIMOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX POJIEH,
IJIAHUPOBAaTh  pabOTy  TPYyNIbl, pallMOHAIBHO  pacHpeacisTh
00513aHHOCTH H TUJIAHUPOBATHh JESATEIBHOCTh B HECTaHAAPTHBIX
CHUTYyaIUAX, aJE€KBATHO OLIEHWBATh BKJIaJ Ka)KJOr0 W3 YYaCTHUKOB

TPYIIIIBI B peLIEHHUE paccMaTpUBAEMOM MpoOIeMbl




11 KJIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha MpuUMeEpax poidb U MecTo (u3uku B
(bOopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKH U TEXHOJIOTH, B MPAKTUUYECKON AESITeNbHOCTU

J'IIO,I[GI‘/'I, OEJI0CTHOCTDb U €AUMHCTBO (bHSH‘ICCKOﬁ KapTUHbLI MHUpPa

11.2

Y4uuTeIBaTh rpaHUlIbl IPUMCHCHUSA HW3YUCHHBIX (1)I/I3I/IIICCKI/IX MOJICJICH:
TOYECYHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsan, aAaepHasd MOACIb aTOMA, HYKJIIOHHAA

MOJCJIb aTOMHOT'O sgApa IpHu pCUICHUN (I)I/I3I/I"ICCKI/IX 3agaq

11.3

Pacno3naBate ¢u3myeckue SBICHUS (MPOLECCH) U OOBICHATH UX Ha
OCHOBE  3aKOHOB  DJIEKTPOAMHAMUKM W  KBAaHTOBOW  (DU3UKHU:
ANEKTPUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUYECKOE,
MarHuTHOE JNEUCTBUSA TOKa, B3aUMOJICCTBHE MAarHuroOB,
AJIEKTPOMAarHUTHas HWHAYKLUUSA, JACHCTBME MArHUTHOIO IIOJIg Ha
MIPOBOJAHMK C TOKOM U JABIXKYIIMHCS 3apsl, 3JIEKTPOMarHUTHBIE
KojeOaHHUs U BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpPaHEHUE CBETa,
OTpaXEHHE,  TpeloMIIeHHe, HWHTephepeHIus,  audpakuus |
MOJIIpU3allksl CBETa, AMCIEPCUs CBeTa, (POTOINEKTpUUECKH IPeKT
(boTtoapdexrt), cBeTOBOE MaBlIeHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aromMa BOJAOPOJA, €CTECTBEHHas M  HMCKYyCCTBEHHas

PaarOaKTUBHOCTD

114

OnuceiBaTh  M3yYCHHBIE CBOWCTBA  BEIIECTBA  (DJIEKTPUUYECKHE,
MarHuTHBIC, ONTHYECKUE, DICKTPHUECKYIO MPOBOJAMMOCTD Pa3IMYHBIX
Cpela) ® DISKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), HCIOIB3YS
dbu3uvecKue  BEIWYMHBI:  JJIGKTPHUUECKUH  3apsa, Ccuila  TOKa,
JJEKTPUYECKOE  HANpPSIKEHHE,  AJIEKTPUUYECKOE  COINPOTHUBIICHHE,
paszHocTh moTeHmuanon, DJIC, pabota ToOka, MHIYKIUS MarHUTHOTO
noisi, cuina Awrmepa, cuia JlopeHlla, WHAYKTUBHOCTb KAaTYIIKH,
SHEPrusl JIEKTPUUECKOT0 M MArHUTHOTO IMOJIEM, MEepHOJl U 4YacToTa
KoseOaHuil B KoJeOaTeIbHOM KOHTYpE, 3apsil M CHJIa TOKa B TIpoIecce
rapMOHHYECKHUX AIEKTPOMATrHUTHBIX KoJIeOaHUA, (hoxycHOe
paccTosiHMe U ONTHUYECKas CHJIA JIMH3BI; MPH OMHMCAHUHM TPABUIHHO
TPakTOBaTh (U3MUYECKUN CMBICT HCIIOJB3YEMBIX BEJIMYWH, WX
0003HaUYeHHWsI W EIUHUIIBI;, YKa3blBaThb (OPMYIIBI, CBS3bIBAIOIINE

JaHHYIO (PU3UYECKYIO BEJTMUHHY C IPYTUMH BETMYMHAMHU




115

OnuceiBaTh N3YUCHHBIC KBAHTOBBIC SABJICHUA U ITPOLECCHI, UCIIOJIb3Y
(I)I/BI/I"IGCKI/IC BCJIIMYHUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI MW 4YaCTOTa CBETA, JSHEPIUA W UHMITYJIbC (I)OTOHE[, nepunon
nojaypaciiaaa, OSHEpPrusa CBA3M ATOMHBIX AACP;, IHIPU OIMMUCAHUU
IpaBUJIBbHO TPAKTOBATH (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
uX 00O03HAYCHHUA U CAWHUIIBI;, YKa3bIBaATb (1)OpMy.HI>I, CBA3bIBAOIIUEC
JaHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMUUHY C APYI'UMU BCIIMYNHAMU, BBIYHUCIATH

3Ha4YCHHE (PU3NYCCKON BEITUIMHBI

11.6

Ananu3upoBaTh (U3NYECKHE TPOLECCHl W  SBICHHS, HCIOIb3Ys
(1)I/I3I/I‘-IGCKI/I€ 3aKOHBI nu HpI/IHIlI/IHI)II 3aKOH OMa, 3aKOHBI
MOCJICIOBATEIbHOTO W TapaJJIeIbHOTO COSAWHEHHUS MPOBOIHUKOB,
3akoH Jlxoyns — JleHua, 3aK0H 3J€KTPOMAarHUTHOW WMHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PAcTIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAXKCHUS CBETA,
3aKOHbl ~ IPEJIOMJICHUSA  CBETa, ypaBHEHHE  OHUHINTECHHA A
dboToddderTa, 3aKOH COXpPAHCHHUS DHEPrUU, 3aKOH COXPaHCHUS
WMIyJbca, 3aKOH COXPaHEHHS DJIGKTPUYECKOrO 3apsja, 3aKoH
COXpaHEHHUS  MaccoBOrO  YHCJIa, TOCTynaTehl  bopa, 3akoH
paJMOaKTUBHOIO pachajaa; TMpu HSTOM pa3jaudyaTh CIOBECHYIO
(hOpMyYTUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBHIPAKCHHE U YCIOBHS

(rpanu1Bl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpC,Z[CHSITB HAIpaBJICHUC BCKTOPAa HWHAYKOHUHW MArduTHOIO II0JIA

MpOBOAHUKA C TOKOM, CHUJIbI AMnepa 1 CHJIbI HopeHua

11.8

CTpOI/ITb n  OIIKMChIBATH I/1306pa)KCHI/Ie, CO31aBacMO€  IINIOCKHUM

3€pKaJIOM, TOHKOW JIMH301

11.9

BrimonssaTh 9KCIICPUMCHTBI IO UCCIICAOBAHUIO (1)I/IBI/I‘ICCKI/IX SIBJICHUU U
IIPOLIECCOB € UCIOJIB30BAaHUEM IPAMBIX U KOCBEHHBIX U3MEPEHUN; IIPH
3TOM (QOpMYIHpOBaTH TpoOJieMy (3a7ady) W THUNOTE3y Y4eOHOTro
SKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pynoBaHus, IPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBiATh MpsSMBbIE W KOCBEHHBIE M3MEpPEHUS (PUBUUECKHUX
BEJIMYMH; MpPHU 3TOM BHIOMpATh ONTUMAJIbHBIA CIOCOO M3MEpEeHUs M

HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKNU HOFpeHIHOCTeﬁ H3MepeHHI>’I

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIb30BAHHEM
NpSIMBIX ~ M3MEPEHUH; TMpPU OSTOM KOHCTPYMpPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3MUECKHUX
BEJIMYMH B BUJIE TaOnuIl ¥ TpaUKoB, JIeJaTh BBIBOABI IO PE3ylbTaTaM

HCCICAO0BAaHUA

11.12

Cob6mogaTe mpaBuiia O€30MacHOrO Tpylda TMpU MPOBEACHUU




HCCIEeOOBaHUN B paMKax yqe6H0ro OKCIICPHUMCHTA, yqe6Ho-
HCCIEI0BATEIbCKON U HpOGKTHOﬁ ACATCIBbHOCTH C HUCIIOJIB30BAHHECM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOr0 060pyI0BaHUS

11.13

Pematp pacu€tHble 3aauu ¢ SBHO 3aJaHHON (U3UYECKON MOEINbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAIM3a
yCIOBUS  3a/ladydl  BbIOMpaTh  (DU3WUECKYI0 MOJENb, BBIACIATH
¢u3nyeckre BeTUYMHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelieHus,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTD MMOJYYEHHOTO 3HAUEHUS

(hU3HYECKON BEIIMYUHBI

11.14

Pemars Ka4eCTBECHHbBIE 3a7a4u: BBICTPAaNBATh JOTUYECKH
HENPOTUBOPECUMUBYIO LEMOYKY PACCYXAECHUU C OMOPOM HA U3yUYCHHBIC

3aKOHBI, 3aKOHOMECPHOCTHU U (bHSI/ILICCKI/Ie SIBJICHUSA

11.15

Hcnonp3oBaTh MNpu  pelleHWH Yy4eOHBIX 3a/Jady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUISl TIOWCKA, CTPYKTYpUPOBAHMUS,
UHTEpIIpeTallMl W TMPEJCTaBICHUs y4yeOHOW M Hay4HO-TIOMYJIIPHOM
nH(pOpMallUY, MOJYYEHHOW M3 Pa3INYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOTY4aeMyI0 HHPOPMALIUIO

11.16

00BACHATH IMPUHIMUIIbBI I[CﬁCTBPIfI MalllMH, HpI/I60pOB N TCXHUYCCKHUX
YCTpOﬁCTB; pa3jindaTtb YCJIOBUA HX 0€30I1aCHOI0 MCIIOJIb30BAHUS B

MOBCEIHEBHOM KM3HHU

11.17

[lpuBoaANUTE TpUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpEeTUYECKHE 3HAHUSA MO (HU3UKE B IOBCETHEBHOM
KHU3HM JUIsL oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ pudopamu
U TEXHUYECKUMH YCTPOHCTBaMH, JJIsI COXpPaHEHUS 3I0pPOBbS U

cOO0JII0JIEHHSI HOPM HKOJIOTHYECKOT0 MOBEJEHUS B OKPYIKaIOIIeH cpefie

11.19

PaGotaTh B Tpymnme ¢ BBINOJHEHWEM PA3IMYHBIX COLUAIBHBIX POJICH,
IUIAHUPOBaTh ~ paboTy  TPYNNBI,  PAlMOHAIBHO  PACIPEeIsiTh
O0sI3aHHOCTH W  IUIAHUPOBATh JESTENBHOCTh B  HECTAHIAPTHBIX
CUTYyallMsX, AaJ€KBATHO OLEHMBATh BKJAJ KaXXJI0rO0 W3 YYaCTHUKOB

IpYIIIBI B PELIEHHE paccCMaTpUBaeMOil MpooIIeMbl




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3aeJa

Konx nposepsiemoro

IIpoBepsieMble 1€MEHTHI COleP:KAHUS
Jj1eMeHTa

OU3NKA 1 METOJAbI HAYUYHOI'O [IO3HAHUA

®usuka — Hayka o npupoxae. Hayunsie
11 METOJIbI ITO3HAaHUS OKpYysKaromero mupa. Pois
JKCIIEPUMEHTa W TEOpUUM B  IIpoIecce

MO3HAHUS IPUPOJbL. DKCIIEPUMEHT B (PU3UKE

MopenupoBanue (GU3HUECKUX SBICHUH W
nporieccoB. Hayunbie runoressl. Guznveckue
3aKOHBI M TEOpPUH. [ paHUIBI TPUMEHUMOCTH
19 (buznueckux 3aKOHOB. [Ipunuun
' cooTBeTcTBUS. Ponp um Mecto ¢Qusuku B
(GhOopMUPOBaHMHM  COBPEMEHHOW  Hay4yHOU
KapTUHBI MUpa, B MIPaKTHYECKOU

NEATEILHOCTH TIOAEH

MEXAHHWKA

#HParKMHEMATHKA

MeXﬁHH'—I€CKO€ JOBUXXCHUC. OTHOCI/ITGHI)HOCTI)
211 MEXaHUYECKOT0 IBIKeHnA. CucremMa OTcuéra.

Tpaexkropus

2.1

[lepemerienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
2.1.2 MaTEpPUAIBHOM TOUYKM, MX IMPOEKIHH HA OCH
CHUCTEMBI KOOp/IMHAT. CrnoxeHune

nepeMemeHHﬁ H CJIO0XKCHHUC CKOpOCTCﬁ

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. ['paduku
2.1.3 3aBUCHUMOCTHU KOOpJMHAT, CKOpPOCTH,
yCKOpeHus, yTH u nepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BPECMCHU




2.14

CBoOoaHOe masieHune. Y CKopeHne cBOOOTHOTO

nageHus

2.15

KpuBonuneiinoe paBuwxkeHue. PaBHOMepHOE
JABHXXCHUC MaTepHaHBHOfI TOYKH 10
OKPY’XKHOCTH. YTJiOBasi CKOPOCTb, JIMHEWHas
CKOPOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTEIIFHOE YCKOPECHUE

2.16

Texnuueckue YCTPOMCTBA: CIIHJIOMETD,
JIBIKEHUE CHapsOB, LENHBIE U DPEMEHHBIC

nepenayn

2.1.7

IIpakTrueckue paboThI. N3mepenue
MIHOBEHHOHN CKOPOCTH. Hccnenosanue
COOTHOIICHUSI MEXNY IIyTAMH, IIPOUJECHHBIMU
TEJIOM  3a  IIOCJIENOBATCIIbHBIE  pPaBHBIC
MIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHNH C HAa4daJbHOM CKOPOCTBIO, PABHOMU
HyJI10. M3ydyeHne NBHKEHUs LIapuKa B BI3KOU
KUAKOCTU.  I3ydeHume  OBUXKEHUs  Telna,

OpOIICHHOTO TOPU30HTATBHO

2.2

#iHPari#H# INHAMUKA

221

[Mpunnumn OTHOCUTEIIHOCTH [anunes.
IlepBriii 3akoH HeroToHa. WHepuuanbHbIC

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. IlpuHnun cynepno3unuu

CHIJI

2.2.3

Bropoii 3akoH HprooTOHa 111 MaTepualbHOU
TOYKM B MHEPUUAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon HeloTona ms

MaTCpUuaJIbHbIX TOUCK

2.24

3aKkoH BCCMUPHOTI'O TATOTCHHUS. Cuna TsSKeCTH.

HepBaﬂ KOCMHYCCKaA CKOPOCTD. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs
CKOJIBXXCHU n CHJia TPCHUA IIOKO4.

Koaddunment tpenus. Cuiia cOpOTUBICHUS




2.2.7

IIpU ABUKCHUH TEJIAa B ) KUAKOCTU HUJIU I'a3e

HOCTyrIaTeJ'IBHOC M BpalaTCJIbHOC IBMXCHHC

a0COJIFOTHO TBEPJIOTO TEJIa

2.2.8

MoMeHT cuaBl OTHOCUTEIBHO OCH BpalcHus.
[Inedo cunbl. YcnoBus paBHOBECUS TBEPAOTO
tena B UCO

2.2.9

TexHudeckue  yCTpOMCTBA:  MOJUIMITHUKY,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH O
JeficTBUEeM HECKOJIbKUX cwil. MccnenoBaHue
3aBHCUMOCTU CWJI YIPYTOCTH, BO3ZHHKAKOLIMX
B nedopMupyeMoil IpyXHHE U PE3UHOBOM
oOpasnie, OT BEJMYMHBI UX JAePOpMaIINH.
HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO

TeJa, UMEIOIIEro OCh BpalleHUs

2.3

##Par#H#3AKOHBI COXPAHEHI B MEXAHUKE

I/IMHYJ'IBC MaTCpHaHLHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepHalbHBIX TOuYeK. VMIyIbc CHUIBI H
W3MEHEHHE UMITyJIbca Tela
232 3akoH coxpaneHus wummnyiabca B HCO.
o PeakTuBHOE IBUXKEHUE
2.3.3 PaGora cuibl
2.3.4 MONIHOCTD CHJTBI
235 Kunerndeckasi sHepTrus MaTepUaTbHON TOYKH.
o Teopema 0 KWNHETUYECKOU SHEPTUU
[lorennuansHas odHeprus. lloTeHnmanbHas
238 SHEPrus yIpyro nehOpMUPOBAHHOMN
- npyxuHbl. [loTeHuumanbHas SHeprus Tena
BOJIM3U IOBEPXHOCTH 3eMIIH
[ToTennuanpHble ¥ HEMOTCHIIMAIBHBIC CHIIBI.
237 CBsi3b  paboOThl HEMOTCHIMATBHBIX CHJI C

U3MCHCHUCM MEXaHHYECKOM OHCpPIrUun

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHHYECKOH OHCPIrun

2.3.8 VYrpyrue u Heynpyrue CTOJTKHOBEHHS
239 TexHu4eckne yCTpOMCTBA: JIBHKEHUE PAaKeT,
- BOJOMET, KOMEP, NPYKUHHBIN MUCTOJIET
[lpaktuyeckne paboTel. M3ydeHue CBsI3U
23.10 CKOpOCTEM Teln Ipu HEyIpyroMm yzape.

HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

W3MEHEHHEM MEXaHHUYeCKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ©U3NKA U TEPMOANMHAMUKA

3.1

##Par###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOM TEOPUU

3.11

OcHoOBHBIE MOJIOKECHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOpHH. BpoyHoBckoe
neuxenue. ludoysusa. Xapakrep ABUKEHUS U

B3aHMOI[CI>'ICTBI/ISI qacTul BCIICCTBA

3.1.2

Mogenu CTpoeHusi Ta30B, XKUIAKOCTEHM U
TBEPABIX TeN U  OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MO

3.1.3

3.14

Macca wmonekyn. KonudyecTBo BemecTBa.
[Tocrosinnast ABorazipo
TemmoBoe paBHOBecwe. Temmeparypa u €€

n3Mmepenue. [Ilkana temneparyp Llenbcus

3.15

Mogens  upeansHoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHUHETUYECKOU

TCOpHU UJICAJILHOT'O Ira3a

3.1.6

AbGcoutoTHas TeMIieparypa Kak Mepa cpenHeit
KMHETUYECKOM 3HEPIUU TEIJIOBOIO JIBUKECHUS

yactul rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHueneesa.

3akoH JlanbTOHA

3.18

I'azoBeie 3ak0HBI. M30mpoLecChl B UAEaTbHOM
ra3€ C IIOCTOSSHHBIM KOJIMYECTBOM BEUICCTBA.

u30TEepMa, U30X0pa, n300apa

3.1.9

Texnuueckue YCTPOMCTBA: TEPMOMET,

6apometp




3.1.10

[Ipaktuyeckue paboTsl. M3mepeHue macchbl
BO3/1yXa B KJIaCCHOM KoMHaTte. MccnenoBanue
3aBHCHUMOCTH MEX]y apaMeTpaMHu COCTOSHUS

pa3peKeHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKUA

3.21

TepmonuHamuueckas cucrema. BHyTpeHH:s
JHEpPIrus TEPMOAMHAMUYECKOM CHUCTEMBI H

CIIOCO0BI €€ U3MEHEHUS

3.2.2

KonnyectBo Temnotsl u padota. BHyTpeHHss

QHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunpl Temnonepenayu: TEIMJIOMPOBOIHOCTD,
KOHBEKIIUS, U3JydeHHe. TermoéMKoCTh Tena.
VienpHas TEIIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCILIONEpEaavC

3.24

IlepBb1it 3aKk0H TepMoauHAMUKU. [IpuMeHeHue
IIEPBOTO 3aKOHAa  TEPMOJMHAMHUKHU K
uzonpoueccam. ['padudeckas MHTEpHIpEeTALIUSL

paboTsl raza

3.25

TemmoBble mamuebl. [IpuHIUOBL gelcTBUA
TeruIoBbIX MammH. [IpeobpazoBanus >HEpruu
B TEIIOBhIX  MammHaX. Ko3ddunueHnt
none3noro  jeiictBus  (manee —  KIIJI)

terioBor MamuHbl. [{ukin Kapao u ero KIT

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocts  mpolieccoB B IPHUPOJIE.
TerioBseie IIBUTATEIN. DKOJIOTHYECKUE

HpO6JIeMBI TCIIJIOOHCPICTUKH

3.2.7

Texnuueckue YCTpPOMCTBA: JBUTaTENb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOAWJIbHUK, KOHAUTTUOHCD

3.2.8

[IpakTrueckue paboTel. M3mepenue yaenpbHON

TEINIOEMKOCTH

3.3

###Par###AI'PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

[NHEPEXO/IbI




3.3.1

[TapooOpazoBanue u KoHaeHcanus. Vicnapenue
u KUTICHHE. VY nenvpHas TEIUIoTa
napoo6pazoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl

KUIICHUSA OT JaBJICHHUA

3.3.2

AOCOIIIOTHA YW OTHOCHUTEJIbHAS BIIAXKHOCTH

Bo3ayxa. HacelleHHsIi nap

3.3.3

TBépnoe TEJNO. Kpucrannuueckue  u
amopdHble Tena. AHU3OTPOIUS  CBOMCTB
KpHUCTAJIJIOB. Kunxune KpHUCTAJLJIBL.

COBpeMeHHBIe MaTepuabl

3.34

IInaBnenne wu KpucTaljin3anus. Y nenbHas

TCILJIOTA ITJIaBJICHMA. CY6J'II/IMaI_II/I$[

3.35

VYpaBHeHue TerIoBoro 6ananca

3.3.6

TexHudeckne yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHH
IIOJIy4€HUSI COBPEMEHHBIX MATEPUAIOB, B TOM

YHUCJIC HAHOMATCPpUAJIOB, 1 HAHOTCXHOJIOTUH

3.3.7

[IpakTrueckue paboThI. N3mepenue

BJIA’KHOCTH BO3YyXa

4.1

OJIEKTPOAMHAMUKA
###HPari###OJIEKTPOCTATHUKA

411

Dnexrpuzauus Ten. DaeKTpuueckuil 3apsa. [sa

BHJa SJICKTPUYCCKUX 3apsa10B

41.2

[IpoBOoaHUKH, IHUBJIEKTPUKU u

MOJYIPOBOIHUKH

413

3aKkoH COXPAHCHUS SJICKTPUICCKOTI'O 3apdaaa

41.4

Bsaumopericteue 3apsanos. 3akoH Kymnona

415

DIIEKTpUYECKOE noJe. Hamnpsixénnocts
3JEKTPUYECKOTO TIOJIA. [TpuHnmn
cyneprno3unu.  JIMHUM  HANPSHKEHHOCTH

OJICKTPHUYCCKOI'O ITOJIA

4.1.6

PaGota cui  2IEKTPOCTATUYECKOTO OIS

Ilorennuain. Pa3HoCTh MOTEHIIMATIOB

4.1.7

HpOBOI[HI/IKI/I U OUDJICKTPUKU B MOCTOAHHOM




QJICKTPUICCKOM IIOJIC. I[I/IBJ'ICKTpI/I‘-IeCKaSI

MIPOHUIIAEMOCTh
DIJIEKTPOEMKOCT. Konpencarop.
41.8 DIJIEKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCAaTopa.
DHeprus 3apsyKEHHOT0 KOHAEHCaTopa
TexHudeckne  yCTpPOMCTBA:  BIJIEKTPOCKOI,
419 INEKTPOMETP, AJIEKTPOCTATUYECKAS 3alUTA,
o 3a3eMJICHHE JIEKTPONpUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
4110 IIpakTryeckue padoTHI. HNzmepenne

SHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

#HHPar#HIIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CyII€CTBOBAaHUA IOCTOSHHOI'O

421 3JIeKTpUYecKoro Toka. Mcrounnku Toka. Cuna
Toka. [locTostHHBII TOK
422 Hanpspkenue. 3akon Oma 1715 yyacTka 1enu
423 DNEKTpUUECKOe COMPOTUBJICHHUE. Y IeTbHOE
o COTMPOTHUBIICHUE BEIIECTBA
424 [locnenoBarensHOE, napaJuiesibHOe,
o CMEIIAHHOE COeIMHEHHE TPOBOHUKOB
Pabota anexTpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MOMHOCTB ANEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJC) wu
427 BHYTPEHHEE COINPOTHBIICHHUE MCTOYHHMKA TOKA.
o 3akon Oma [ TONHOM  (3aMKHYTOIN)
anekTpuueckoil nenu. Koporkoe 3ambikanue
DneKkTpoHHas MPOBOJAUMOCTh TBEPIBIX
128 METa/NIOB.  3aBUCHMOCTb  COIPOTUBIICHUS
o METaJUIOB oT TEMIIepPaTypPHlI.
CBepXIpoOBOIUMOCTH
429 OnexTpuueckuid TOk B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHas U npumMecHas
IIPpOBOAUMOCTL ITOJYIIPOBOIAHUKOB. CsoiicTBa

p-n nepexona. [lomynpoBogHUKOBBIE TPHOOPHI

4211

ONEKTPUYECKUI  TOK B DJIEKTPOJMUTAX.
DIIEKTPOTUTHYECKAS JIACCOIUAITUS.

DIIEeKTPOIH3

4.2.12

DIIEKTPUUECKUI TOK B rasax.
CaMOCTOSITEIBHBIE M HECAMOCTOSTEILHBIN
paspsaa. PaznmuuHble TUIBI CaMOCTOSATEIBHOTO

paspsaa. Monnus. [Inazma

4.2.13

TexHnueckue  yCTpOMCTBa: aMIepMerp,
BOJBTMETP, peocTaT, HCTOYHHUKH  TOKa,
JIEKTpOHArpeBaTeIbHbIE npudopsl,
JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIPOTHUBIIEHUS, BaKyyMHBbII JO/1,
TEPMHCTOPHI u (boTOpe3ucTopHl,

HOJ'IyrIpOBOI[HHKOBBIﬁ AU0oa, raJlbBaHHKa

4.2.14

[IpakTrueckue paboThI. N3yuenue
CMEIIAaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne 3JIC uCTOYHMKA TOKa M €rO
BHYTpEHHero comportusinenus. HaOnronenue

QJICKTPOJIMU3a

11 KIJACC

Kon Koanposepsiemoro
pa3aea JIEMEHTAa

IIpoBepsieMble 3J1eMEHTHI COAEPKAHNS

4

OJIEKTPOJJUHAMUKA

###Par#tHH#M AT HUTHOE [1OJIE. OJIEKTPOMAT'HUTHA A MHAYKIUA

43.1

TloctosaHble MarauTbl. BzamMmojeiicTBue

IIOCTOSAHHBIX MAarHuTOB

4.3

4.3.2

MaruutHoe mone. BekTop MarHuTHOU
uHAyKuuu.  [lpuHimun  cynepno3unuu.
Jlunum MarnutHOM wuHAYyKuuu. Kaptuna

JIMHUM  MArHATHOW  MHAYKUMU  TOJA




IIOCTOAHHBIX MaroHuToB

MarautHoe TMoje MPOBOJHHUKA C TOKOM.
Kaptuna nuHMI 1O JJIMHHOTO HPSIMOIO

IMPOBOAHMKA M 3aMKHYTOT'O KOJBHEBOT'O

433 MPOBOJIHUKA, KATyIIKU C TOKOM. OmbIT
Opcrena. BzaumopaeiicTBrue MpoBOTHUKOB C
TOKOM
434 Cuna Amniepa, €€ MOyJIb U HalpaBJIEHUE
Cuna JlopeHua, e€ MOIyb U HAMpaBJICHUE.
JIBu>keHHe  3apsDKEHHOM — YacTUIbl B
435 OJTHOPOJIHOM MarHUTHOM Tmoje. PabGora
cunel JlopeHia
4.3.6 SBneHue AMEeKTPOMArHUTHON UHAYKIIMHU
4.3.7 [ToTok BekTOpa MArHUTHON UHIYKLIMHA
O/1C nnayKuMu. 3aKOH AIEKTPOMarHUTHOM
4.3.8 nHaykiuu Papanes
BuxpeBoe »anextpuueckoe mnone. IC
WHAYKIUA B TPOBOJHHUKE, IBUKYIIEMCS
439 MOCTYNATEeNbHO B OJHOPOIHOM MarHUTHOM
noie
4.3.10 [TpaBuno Jlenma
NHIyKTUBHOCTD. SIBIIEeHME CAMOMHAYKIUH.
43.11
O/1C caMOMHIYKIIUI
DHeprusi MarHUTHOTO TIOJIsI KaTyIIKH C
43.12
TOKOM
4.3.13 DJIEeKTpOMarHUTHOE 110J1e
TexHuueckue  yCTPOMCTBA:  MOCTOSIHHBIC
MAarHUTBI, ANIEKTPOMAarHUTBHI,
4.3.14
AIIEKTPOJIBUTATEITb, YCKOPUTEH
AJIEMEHTapHBIX YAaCTHLI, UHAYKIIMOHHAS 11€Yb
[IpakTnueckue paboTHL. N3yuenune
4315 MarHMTHOTO TOJS KaTYIIKM C TOKOM.

UccnenoBanue JeWCTBUA  IIOCTOSITHHOTO

MarHuTa Ha paMmKy ¢ TokoM. MccinenoBanue




SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIIHHU

KOJIEBAHMA 11 BOJIHBI

5.1

#HPartH#MEX AHUYECKHUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

Konebarensuass cucrema. CBoOOIHEIE
koneOanusi. [apmonunueckue KoiaeOaHus.
[lepuon, wacrtora, ammumtyna u (asa

Konebanuii

512

IIpy>xuHHBI MasTHUK. MaTtemaTuyeckui

MasATHHK

5.1.3

VYpaBHEHHEe TapMOHMYECKHX KOJEOaHHI.
Kunematuyeckoe u JTUHAMHYECKOE

OITMCaHKE KO0JIe0ATSIBHOIO JABHKCHUA

5.14

[IpeBpamenue SHEPIruu pu
rapMOHMYECKUX  KOJeOaHUsX. Css13p
aAMIUTATYIbI KoJeOaHui HUCXOIHOMN
BEJIMYMHBI C aMIUIMTyJaMH KoJjeOaHuil eé

CKOPOCTH U YCKOPEHUS

5.15

Konebarenpnsiit  koHTYp. CB0OOAHBIE
AJIEKTPOMArHUTHBIE KoJieOaHus B
UJCATBHOM  KOJeOaTebHOM  KOHTYpeE.
AHamorust MeXAy MEXaHHMYSCKUMH |
AIEKTPOMArHUTHBIMH KOJIEOaHHUSIMH.

®opmyia Tomcona

5.1.6

3aKkoH COXpPAaHCHUA DHCPIrvuu B UACAJIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

By eHHbIE MEXaHHUECKHE KoJeOaHusl.
Pesonanc. Pe3onancnas KpHUBasl.
Beinyx1eHHbBIE DJIEKTPOMArHUTHBIE

KoJIeOaHus.

5.1.8

Ilepemennbii  TOKk.  CHHYCOMJATBHBIN

MEPEMEHHBIN TOK.

5.1.9

MomHocTh IIEPEMEHHOI0 TOKA.
AMIUIMTYTHO€ W JICHUCTBYIOIIEE 3HAYEHUE

CHJIbI TOKA 1 HAIIPSKCHUSA




5.1.10

Tpanchopmarop. [IpousBoacTBo, nepenadya
U MOTpeOJIeHHe 3JIEKTPUUYECKOW SHEPIUu.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJICTBE
AJIEKTPUYECKON SHEPIHUH. Kynberypa
UCIIOJIb30BaHUS JIEKTPOIHEPIUH B

MOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpolcTBa: celicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUH

QJICKTponepcaavd

5.1.12

[lpaktuyeckue pabotsl. MccnenoBaHue
3aBHCUMOCTH NEpUOoJia MaJbIX KoseOaHuH
rpy3a Ha HUTH OT [UIMHBI HUTH U MAaCCBhI
rpysa. MccienoBanue nepeMeHHOIO TOKa B
LEeNU W3 IOCIECNOBAaTENBbHO COCIUHEHHBIX

KOHJICHCATOPA, KaTYIIKH U PE3UCTOPa

5.2

#HHPartHH#MEX AHUYECKUE N OJIEKTPOMAT'HUTHBIE BOJIHbBI

521

Mexanudeckue BOJIHBI, YCI0BUA
pacmpoctpanenus. [lepuon.  CkopocTh
pacrlpocTpaHeHUss W JUIMHA  BOJIHBIL.

HOHepe‘{HBIC 1 IPOAOJILHBIC BOJIHBI

5.2.2

###Par### Nnrtepdepenuus u audpakuus

MCXaHHNYCCKHNX BOJIH

5.2.3

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTBH 3BYKa.

BricoTa Tona. Tem0Op 3ByKa

5.24

DNEeKTpOMarHuTHbIE  BOJHBL. Y CJIOBUS
M3JIYYCHHUS]  JJICKTPOMArHUTHBIX  BOJIH.
B3zaumnast opuenTanusa BexktopoB E, B u v

B 3JICKTPOMAarHUTHOW BOJIHE B BAKyyMe

5.25

5.2.6

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)kK€HUe, MpPEeIOMIICHUE, MOISpU3alus,
mudpaxius, uHTepheperuus. CKoOpocTh
ANEKTPOMATHUTHBIX BOJH

Hlkana ANEKTPOMArHUTHBIX BOJIH.
[IpumeHeHnre 3JIEeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpyHUMIIBI paguOCBA3M U TEJIEBUACHMUS.
Pagnomoxanus. DJIEKTPOMArHuTHOE

3arpsi3HEHUE OKpYXKaroUlei cpeabl

5.2.8

TexHuueckne yCTpPOWCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTHI, YJIBTPa3ByKOBasI
NUAarHOCTHKa B TEXHUKE MW MEIMIIVHE,
panap, paIuONPUEMHUK, TEJNEBU30DP,

aHteHHa, tenedon, CBU-neup

5.3

###ParH#OIITUKA

53.1

[IpsiMonuHeitHOE pacrpocTpaHEeHUE CBeTa

B OJIHOPOJIHOM cpexe. Jlyu cBera

5.3.2

OtpaxeHne cBeTa. 3aKOHBI OTPAKECHUS
cBeta. [loctpoeHne n300paykeHHid B TWIOCKOM

3epKase

5.3.3

[penomiienne cBeTa. 3aKOHBI TIPEIOMIICHWIS
CBeTa. AOCOITIOTHBIH IOKAa3aTeib

IIPEJIOMIICHHUS
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5.3.5

Iommoe BHYTPEHHEE OTpaKCHHE.
[IpenenpHbIil yros MOJHOTO BHYTPEHHETO

OTpaXXCHUA

Hucnepcusi  cBeta. CloXHBIM  coCTaB

Oenoro cBera. Llger

5.3.6

Cobuparoniue W PacCeMBAIONINE JIMH3BI.
Tonkas nuH3a. DOKYCHOE pACCTOSHHUE U
onTHYecKass ~ CWia  TOHKOW  JIMH3BL
[Moctpoenue n3o0pakeHu B COOUPAFOIINX
U pacceuBalmMX JuH3aX. Dopmyna
TOHKOM JHH3BEL. YBEIWUYCHHE, JaBacMoe

JIMH30M

5.3.7

5.3.8

Hpez[enbl MMPUMCHUMOCTH FCOMeTqueCKOﬁ

OIITUKH

WNurtepdepennius  cBera.  KorepeHTHbIC
WCTOYHHUKH. VYcnoBus HaOJIIOIEHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(ba3HBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuuss  cBera.  udpakimuonnas
peméTka. YciaoBrue HaOIOACHUS TIaBHBIX
5.3.9 MaKCUMYMOB pu najieHun
MOHOXPOMaTHYECKOTO CBETa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [onsipuzanus ceera

TexHuyeckue ycTpoicTBa: OYKH, JIyna,

¢doroanmnapar, NPOEKUMOHHBIA ammapar,

5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OMNTHKA, TudpakimoOHHAS pemeTKa,
TIOJIIPOU T
[IpakTyeckue paboTEHI. Nsmepenue

5312 IMOoKa3aTcJid IMPECIOMIICHUA. HCCJ’I@]IOB&HH@

CBOMCTB  W300paXeHWM B  JMH3aX.

Hab6nronenue qucnepcun cBeta

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

FpaHI/II_U:I IMPUMCHHUMOCTHU KJ1aCCUYECKOM
MCXaHHKHU. HOCTy.TIaTBI TCOpUn
6.1 OTHOCHUTCIBHOCTH ! HWHBAPUAHTHOCTD
MOAYJIA CKOPOCTH CB€TAa B BAKYYMC,

MPUHIIMI OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCI/ITGHLHOCTB OI[HOBpeMeHHOCTI/I.
6.2 3ameyieHHe BpPEMEHHM U COKpAIICHHE

JJITUHBI

6.3 DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHIIBI

CBsi3p Macchl C BHEPrUEH M HMITYJIbCOM
6.4 CBOOOJHOW YacCTHLIbl. OHEPrust IOKOs

CcBOOOIHOM Y4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

##Par### O JIEMEHTBI KBAHTOBOM OITHUKU

®otonbl. Popmyna [lnanka cBs3u sHEPrUU
7.11 doroHa ¢ ero YacToTod. OHeprus u

UMIyYNbC (HOTOHA




7.1.2

OtkpeiTHe U HccaenoBanue Gporodddexra.
Omeitet - AI. CroneroBa.  3aKOHBI

dhoToaddexra

7.1.3

YpaBHeHue DHImTENHA JUTS
dororddekra. «Kpacnas TPaHUIIA»

dhoTorddexra

714

Hasnenune ceera. Ombitel [1.H. JIebenena

7.15

XUMHYECKOE TENCTBUE CBETA

7.1.6

Texuuueckue ycTpoicTBa: (HOTOIEMEHT,
(dhoTomaTyuk, COJIHEYHAs OaTapes,

CBETOIUO]T

7.2

CTPOEHHME ATOMA

7.2.1

Mopens atoma Tomcona. OTbITE
Pesepdopna o mccnemoBaHUIO CTPOCHUS

aroma. [Inanerapnas Moaens aroma

7.2.2

7.2.3

[Toctynatet bopa. N3nyuenue u
MorJIoIeHHe  (OTOHOB TpU  TEepexoie
aTOMa C OJHOrO YpOBHsS DJHEPruu Ha
npyroi. Bunel ciektpoB. CiekTp ypoBHEN

OHEPIrur atroMa Boaopoaa

BonHoBEIE cBolicTBa 4acTull. BOJHEBI 1€
Bporiins. KopnyckynispHO-BOJHOBOM
nyanu3Mm. Jludpaxmus AIEKTPOHOB Ha

KpHUCTajlax

724

CrnoHTa"nHoe u BBIHYXKJICHHOC H3JIYYCHHC.

YCTpoiCTBO M PUHITUT pabOTHI Jlazepa

7.2.5

TexHuueckue ycTpOMCTBA: CIIEKTPAJIBHBIN
aHanmu3 (CIEeKTPOCKOIN), J1a3ep, KBAaHTOBBIN

KOMIIBIOTECP

7.2.6

[Ipaktnueckue  pabotel.  Habmronenue

JINHEYaTOro CIeKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metoapl HAaOMIOACHUST M PETUCTPALlUU

QJICMCHTAPHBIX YaCTHUI]




7.3.2

OTKpbITHE  PaTUOAKTUBHOCTU.  OMBITHI
Pesepdopna mo ompeneneHur0 cocTaBa
pamuoakTHBHOTO  m3iydeHus. CBoiicTBa
anb(da-, 6eTa-, raMmma-m3nydeHus. Bimsiaue

PaauOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

7.3.3

OTKpbITHE  TPOTOHA U HEUTpOHAa.
Hyxnonnass momens siapa I'eiizenbepra —
WBanenko. 3apsan siapa. MaccoBoe 4mucio

sapa. M3oTonsl

7.34

Anbda-pacna. ONEeKTPOHHBIN u
MTO3UTPOHHBIN Oeta-pacma. I"amma-
W3JTyYCHHE. 3akoH PalOaKTUBHOT O

paciaia

7.3.5

OHeprus CBSI3M HYKIOHOB B  spe.

SAnepusie cuibl. Jledekt Maccol apa

7.3.6

Anepuble peakuuu. JleneHWe M CHHTE3

sep

7.3.7

SAnepusiit peaxkrop. TepmosinepHbIi
cuHre3. [IpoGiemMbl ¥ HEPCHEKTHBBI
SAIEPHOW  DHEPreTUKH.  IJKOJOIMYECKHE

ACIICKThI HﬂepHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  yacTHlbl.  OTKpbITHE
MO3UTPOHA. OyHIaMeHTalIbHbIE

B3aUMOIEHCTBUA

7.3.9

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
kamepa BuibcoHa, snepHbIl  peakrTop,

aroMHas Oom0a

7.3.10

[lpaktuueckne pabotsl. HccnenoBanue
TPEKOB 4acCTULL (mo TOTOBBIM

¢dororpadusm)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mnoro Heba. Co3Besnus, spKue

3BE3/bI, INIAHETRI, UX BUIMMOE JBHKCHIC

8.2

Comnueunas cucrema. llraHeTsl 3€MHOU




TPYIIIIBL. [InaneTpl-ruranTel U HX
CIIyTHUKH, KapjUKOBBIC IUIaHETHL. Maible

Tena CoTHEYHOH CUCTEMBI

8.3

Comnane, dotochepa u  armocdepa.

ConHeuHas akTHBHOCTD

8.4

Wctounuk sHeprun ConHua u 3BE37

8.5

3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, Pajguyc, TEMIIEparypa,
150.¢ B3aUMOCBSI3b. Juarpamma
«CHEKTPaAJIBHBIM  KJIACC —  CBETHMOCTBY.
3BE31bl  TJIABHOW  IOCIJIENOBATEIILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIS

3BE3/] IVIABHOM ITOCIEA0BATEILHOCTH

8.6

###Par###BuyTpeHHee  CTpoeHue  3BE3L.
CoBpemeHHbIe IIPEICTABIICHUS 0
npoucxoxaeHnn u sBomouuu ConHua u

3BE3. DTkl )KU3HU 3BE3I

8.7

Mneunsii  Ilyre — Hama ['anakTuka.
CnupanbHasgs  cTpykTypa  [anakTukwy,
pacmpeneneHne 3BE3N, raza U MbUIM.
[lonoxenne wu naBwxkenue ConHua B
lamaktuke. Ilmockas wu  cdepuyeckas

IOACUCTEMBI lNamakTuku

8.8

Tunel ramaktuk. PagmoramakThku U

KBa3apbl. YEpHBIE ABIPBI B SIAPAX TATAKTHK

8.9

Bcenennas.  Pacmimpenune  BceneHHOM.
3akon XaO6ma. Pas0Oeranue TanaKkTHK.
Bospact u pammyc Bcenennout, teopus
bonpmioro B3peiBa. Mogens  «ropsueit

Bcenennoi». PenukroBoe usiyuenue

8.10

MacmrabHass ~ cTpykTypa  BceneHHoil.
Mertaranaktuka. Hepeménusle mpoOiieMsl

aACTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

» ®usuka. 10 knacc. Mskues I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueii [TapdentreBoit H.A. AxumonepHoe obmectBo «M31aTeancTBo
«IIpocseuieHue»

» ®usuka. 11 knacc. Mskues I['.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. AxunonepHoe obmectBo «M3maTenbcTBo

«HpOCBCHleHI/IC»

METOANYECKHUE MATEPHUAJIBI JIJIS YUYUTEJIA
https://resh.edu.ru/subject/28/

http://www.fizika.ru/

[Toypounsbie pazpaboTku Jy1sl yuuTeneu no yueonomy komrmiekty I'. 4.

MsxumieBa, M.A. Tlerpooii, bazoBslit yporenb (M.: [Ipoda, 2020)

HNUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

https://resh.edu.ru/subject/28/

https://m.edsoo0.ru/7f416194

http://www.fizika.ru/

http://college.ru/fizika/
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