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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke ¢ yuérom eneparbHON pabodeil mporpaMMbl BOCTUTAHUS U
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoi denepanum, pEATU3YIOLINX OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcss 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonaxona. I[lporpamma mo ¢usmke coorBercTByeT TpeboBanusiMm OI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METANpeAMETHBIM pe3yJibTaTaM
OOy4eHHsI, a TaKXe€ YYHUTHIBAET HEOOXOAMMOCTb peaM3allii MEXKIPEAMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIEeTW M3Y4eHHs (U3WKK HA YPOBHE CPEIHETO OOIIETro
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTanpeIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay mo rojgam o0ydeHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHaX MPHUPOJBI, BBICTyMAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBINA BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromieMm mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHCH, OHOJIOrHeH,
dusnueckoir reorpadueld u actpoHomuen. Mcmomp3oBaHWE W AKTHUBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHUsI HOBbIX MAaTE€pUAJIOB C 3aJaHHBIMUA CBOMCTBAMHU M JIPYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MuUpa o0ydaromwuxcs, B (GOpMHUPOBAHUE YMEHUU MNPUMEHSITh
HAyYHBIN METO/]I TO3HAHUS [IPU BHITIOJTHEHUN UMHU YUE€OHBIX UCCIIEAOBAHUH.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3JieNnoB (U3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanuszayuu. B CcOOTBETCTBMM € HEW Mmarepuan Kypca (U3UKA
o0beAMHEH BOKPYr (u3Myeckux Teopuid. Beaymum B Kypce sBiseTcs
(opMupOBaHUE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BELIECTBE U
ToJIe.

Hoes eymanumapusayuu. EE€ peanuzaunusi NOpeanojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM oOOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

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

Hoes oxonocuzayuu peanusyercss MOCPEICTBOM BBEICHUS AJIEMEHTOB
COJIEp)KaHMsI, TOCBAIIEHHBIX SKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKU U TEXHOJOTWHM, a TaKxke OOCYKICHUs
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMM 3JIEMEHTAMHU Kypca (PU3MKM HAa YpPOBHE CpPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (hu3mdeckue Teopuu (GopMHpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUs] (PU3NYECKON TEOpuH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O NPHUPOAE, TI'PaHULAX
OPUMEHUMOCTH TEOPUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CucreMHO-IeATENbHOCTHBIN MOAX0J B Kypce (PU3UKU pealu3yeTcsl Mpexe
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESITeTbHOCTH O00YYaroIINXCs.
Jlnst  6a3oBoro ypoBHSI Kypca (HM3MKA — OTO MCIOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B Iporpamme 1no (u3uke oObEeJUHEHB! B OOIIMH CHUCOK YYEHMUYECKHUX
NpakTHYeCKUX paboT. BoiaeneHne B yka3aHHOM MepedHe JabopaTOpHBIX padorT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTENBHOrO Ipoliecca MCXOAd U3 OCOOCHHOCTEH IUIAHUPOBAaHUS MU
ocHauleHMs: kaOuHera Qusuku. Ilpu »53TOoM obOecrieunBaeTcst OBJIa/eHUE
OOyYarOIIMMHUCS YMEHUSIMU IPOBOJIUTH KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEM (DU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB MO MPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE yOENSAETCS PEUIEHUI0 PACYETHBIX W KAa4eCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3alaHHOM (PU3UYECKON MOJIENbIO, TTO3BOJIAIOIINE IPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK U HHTETPHUPYS 3HAHUS W3
pPa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3aj[a4 MPUOPUTETOM SIBIISIOTCA 3a/aHUs HA
OOBSICHEHHE TPOTEeKaHUsI (U3MUECKUX SIBICHUNW W TMPOIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a3oBBI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOumHeTa (U3MKU WM B YCJIOBHUSX WHTEIPUPOBAHHOIO KaOMHETa
NPEeIMETOB €CTECTBEHHO-Hay4dHOro Iukia. B kaOunere (pu3uMKu JOMKHO OBITH
HeoOXoMuMoe JlabopaTopHOe OOOpY/IOBAaHUE [JisS BBIMOJTHEHHUS YKa3aHHBIX B
nporpamMme 1o (GU3MKEe YUCHHYECKHX MPAKTHYECKHX PadO0T U JEMOHCTPAIIMOHHOE
o0opyioBaHuE.

JHlemoHCcTpanimonHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUIIOM MHWHUMAJIBHOM JOCTAaTOYHOCTH H  OOECMEeYMBAET IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopaTtopHoe 00O0OpyJdOBaHHE [Jisi YUYCHHMUECKHUX MPAKTUYECKUX pabdboT
dbopMupyeTcsl B BUAC TEMAaTHYCCKUX KOMILIEKTOB M OOECIIEUYMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LIEJIIMH U3yU€HUS (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

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 KAaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMeHUUH OOBSACHATH SBJICHUS C HUCIOJb30BAaHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenacTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTUAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikenne »Tux 1enei oOecreunBaeTcsl pelieHueM CIeNyIoIuX 3a1a4d B

npolecce U3ydeHus Kypca (pU3MKH Ha yPOBHE CPEIHEro 001Iero oopa3oBaHus:



e nmpuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 odmmx  (uznuecKkux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (¢opMHUpOBaHUE YMEHUM TMPUMEHSATH TEOPETUYECKUE 3HAHUS  JUIs
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEUIEHUs Pa3JUYHbIX 337a4 C SBHO 3a/laHHOMN
bu3znueckoil MoOnenblo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIILHOE
co3fanue (pu3nUecKoi MOJICNH, aICKBATHOM YCIIOBHSM 3aJ1a4H;

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

e OBJQJCHUE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
bu3HUeCKNX SKCIEPUMEHTOB, aHAIM3a M HHTEPIIPETAIlMi HWH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUI JIJISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
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 (QU3UKE TMepeyeHb JabopaTopHBIX U
OPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENIb JEJAeT BHIOOP
mpoBeicHUsT JIa0OpaTOPHBIX pPabOT M OMNBITOB C YYETOM HHIUBUIYATbHBIX
O0COOCHHOCTEH 00yJarOUXCHl.



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.
CrioxeHue nepeMelieHnil 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 naBwxeHwe. [[BMKeHHWE  MarepuaJibHOM TOYKHA 1O
OKPYKHOCTH C IIOCTOSSHHOU II0 MOAYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JTUHENHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBUOKEHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE NTEpEIaUn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenue naBwkeHUs Tena, OpOIIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3Mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUST MTHOBEHHOU
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 nBmxeHus Tena, OpoIeHHOro TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIsL MATEPUATIbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOUEK.

3akoH BcemupHoro TtaroreHud. Cmia Ttsokectn. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpEeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduiumeHt tpenusi.
Cuia conpoTHUBIIEHU NPU IBU>KEHUU TEJa B dKUJKOCTH UITU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

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

TexHudyeckre yCTpoWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOJALINUITHUKH,
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 MOIbEME U MAICHUN.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUKH (Teda), CUCTEMBI MaTEpPUAIbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOW YHEPIUH.

[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 CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexoa NOTeHLIMATBLHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IIPUMEpPE PACTSIKEHUS PE3UHOBOIO XKI'yTa.

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS 4YaCcTUL BewiectBa. Mojllenu CTpPOEHHMs Ta30B, KUIAKOCTEU U
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.



Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpedHEeW KWHETHMYECKOW SHEPruM TEIUIOBOIrO ABWKEHUsA 4vacTul] rasa. lllkarma
temrieparyp KensBruna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [anbrona. M3omponeccsl B UICAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE HW3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIONIIME JHUCKPETHOE CTPOCHUE BemecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAaHUE MEXKMOJEKYJIIPHOT O
B3aUMOJEHCTBHUS.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH coCyza.

OnbIThl, WUIIOCTPUPYIOIINE YypPaBHEHUE COCTOSIHUSI UJCAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JJABJICHUS U TEMIIEPATyphbl BO3AyXa B HEM.

HccnenoBaHne 3aBUCUMOCTH MEKY MapaMeTpaMu COCTOSIHUSA Pa3peKeHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEMBI U cIocO0bI €€ n3mMeHeHus. KonnuecTBo TemnoTel U pabota. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonndecTBo TemnoTsl npu Temionepeaaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHenre mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

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

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPrUM B TEIUIOBBIX MamuHax. KodpGUIHUEHT Moie3HOro
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPrUM Teja MPU COBEPIICHUH 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 pACHIMPEHUI0 BO31yXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanun eeuecmea. Pazoevie nepexoonl

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

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOINHS CBOWCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYUYEHHUS] COBPEMEHHBIX MaTEpPUaoB, B
TOM YHCJIE HAHOMAaTePUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

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



CYIEPIIO3UIIUMN DJICKTPUUYECKUX MOJIeH. JIMHMK HaNps>KEHHOCTH AJIEKTPUUYECKOTO
OJIAL.

PaGora cun  osnektpocrarmueckoro  mons.  [lorenmman.  PasHocThb
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

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

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AJIEKTPOMETP, IJICKTPOCTATHUUECKAsl 3alllUTa, 3a3eMJICHUE AJICKTPONpUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmoneiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKAY HUMH U AUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMUS DJIIEKTPUYECKOrO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN 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.



OnexkTpudyeckuid Tok B raszax. CaMOCTOSTENbHBIA M HECaMOCTOSTEIbHBIN
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 nousimusi, CBA3aHHbIE C MU3YYEHHEM METOJOB HAay4YHOIO
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, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TEN, KUAKOCTEH M



ra3oB, JSJEKTPUYECKUE CBOWCTBA METAIJIOB, AJIEKTPOJIUTHUYECKAs] THCCOIMAIINS,
raJibBaHUKa.

l'eoepagus: BNaxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEeHHS B TEXHUKE, IOAINIMITHUKYA, HWCIOJb30BaHUE 3aKOHA COXpaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTHUUECKasl 3alluTa, 3a3eMJICHHE DJIEKTPOIPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctostHHbIE ~ MarHuThl.  B3auMOAEUCTBHE  MNOCTOSIHHBIX ~ MArHUTOB.
MarautHoe 1mone. Bektop MarHuTHOM HHAYKUUM. [IpuHIMO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUNA UHAYKIHHU
MarHMTHOTO TOJIS JJIMHHOTO MPSAMOr0 MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBiIeHUE. J[BUKEHUE 3aPSAKEHHON YaCTHUIBI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe asnektpuueckoe Imone. DIEKTPOABMKYIIAs CHJIAa WHIYKIHU B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CaMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHIIa
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M IMPAKTUYECKOE MPHUMEHEHUE: MOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumopericteue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOJBIXKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTHU WU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Yuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

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

Konebarenbubiii  koHTYp. CBOOOJHBIE AIEKTPOMAarHUTHBIE KOJIeOaHUS B
UJealbHOM KOJeOATEIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBiienne o 3aTyxarolux KoJieOaHUsIX. BbIHYK/I€HHbIE 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 NOTPEOIICHUE FIEKTPUUECKOM
SHEPruM. DKOJOTMYECKUE PUCKHU TMPU MPOU3BOJCTBE AjeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: BJICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHUU JIEKTpOIepeiay.

Jlemoncmpayuu

UccnenoBanre mapaMeTpoB KoiaeOaTeNbHON CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeoaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMAarHUTHbIE 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.

Habntonenue narepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

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



UccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
pesioMIICHHE, MONsipu3aIus, AUGpaKius, UHTepPepeHIIus.

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 cBera. 3aKOHBI MPETOMIICHUS CBEeTAa. 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
paccTosiHME W ONTHYecKass cuiia TOHKOW JuH3bl. [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 HaOMIOEHHWS MAaKCUMyMOB M MHUHMUMYMOB B HWHTep(hEpEHIIMOHHON
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 IMPAKTUYECKOE IPHUMEHEHHUE: OYKH, JIYIa,
doroanmnapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsAsMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckre mpruOopBkI.

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIMIBbIO AUGPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



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

Paznen 6. OCHOBBI CIeNUAIBHON TEOPHUH OTHOCHUTEIHLHOCTH
['panunbl  OPUMEHHMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTynarsl
CIECIIMAJIbHOW TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aME/IJICHHE BPEMEHHU U COKpAaIlleHHE
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 [1nanka cBsizu 3Hepruu GOTOHA C €ro YaCTOTON. 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. JleGenena.

XUMHYECKOE ICUCTBUE 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 Oartapest.

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 SHEPTUU aTOMa BOJIOPO/IA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4eckue YCTPOMCTBA M MPAKTHYECKOE NPUMEHEHME: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN 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, JT0KA3bIBAIOIINE CJIOKHOCTh CTPOCHHs sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydeHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA M HeWTpoHa. HykionHass monens sjapa I'eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio siapa. M30Tomnsl.

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. JlesieHue u cCUHTE3 SAEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [Ipobnembl U TEPCHEKTUBBI
SIICPHOMN YHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1laMeHTaJIbHbIE B3aUMOAEHCTBUA. EMMHCTBO (pu3nuecKoi KapTUHBI MUPA.

TexHuueckue yCcTpoNCTBa U IMPAKTUYECKOE NPUMEHEHUE: TO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

Uccnenoranne TpekoB yacTuil (110 TOTOBBIM (poTorpadusam).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

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

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

ComnHeunas cucreMa.

Comune. ConHeuHass akTHUBHOCThb. Fcrounuk sHeprum ConHua U 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE31bI TJIABHOM IIOCIEIOBATEIPHOCTH. 3aBHUCHMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHee cTpoeHue



3B€371. COBpEMEHHBIE MPEJACTABJICHUS O MPOUCXOXKAEHUU U 3BoMtouK ColHia U
3BE3]1]. DTaIbl )KU3HHU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. Ilomoxkenune u aBwxkeHue CoyHIA B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE NBIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanve rajgakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
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 IKOHOMHUYECKOW, TEXHOJIOTUYECKOMH,
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
bu3YecKol 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, XUMHH, Teorpadyn U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuka: pelIEHHWE CUCTEMBl YPaBHEHHU, 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 IIOMIAIN TUTIOCKUX QPUryp u 00bEMa Tell.

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, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMS KPUCTATUTMUYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJu3.



l'eocpagpusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3alleKW MArHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
AJIEKTPOJABUIATENlb, WHAYKLIMOHHASA II€4b, paaap, PaIUONPUEMHHUK, TEIEBU30D,
anteHHa, TenedoH, CBY-meub, NMPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenne ydeOHOro mpenMera «®Du3mkKa» Ha ypOBHE CpPEOHETO OOIIEero
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNbTAThl OCBOCHUS Y4eOHOTO mpeamMera «Du3nkay T0TKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIECTBa, PACHIUPEHHE >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOI' O 4JIEHA POCCUIMCKOr0 OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXKIaHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh POCCUICKOM IrPpaKIaHCKON U EHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHUXKECHUSIM
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 OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GU3n4ecKoil HayKe;



5) TpyA0BOr0 BOCIMTAHUSI:

UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHAIbHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBJIIEHHUE JCUCTBUN B OKPYKAIOIIEH Cpe/le HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

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

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS PU3NUECKON HAYKH,

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

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMpENENATh IEJU JEeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBaTh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
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;



BJIAJICTh HaBBIKAMHU y4EOHO-HUCCIIEA0BATEIIBCKOW U MMPOCKTHOM JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a/ady (PU3MYECKOTO CONEpKaHUs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJIAMH JEATEIBHOCTH II0 TIOJIYYCHHIO HOBOTO 3HAHHS, €ro
WHTEpPIpETAllii, NpeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIIBUTATh THUIIOTE3y €€ pelIeHUs, HaXOAUTh apTyMEHTHI JJIs JI0Ka3aTeNbCTBA
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 IPHUOOPETEHHBIN OTIBIT;

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

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TMOJTydeHUs WH(OpMaIuu (uU3NIecKoro COACPKAHUS W3
WUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBIISITH IIOWCK, aHAJIM3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3AI[MOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUYECKOTO COACpXKAaHUS B PasIUYHBIX (opMarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU U TIEJIEBOM ayTUTOPHUH, BHIOUpAsi ONTUMATIbHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh MPENNOCBUIKM  KOH(MDIMKTHBIX CUTyalludi W CMsTr4ath
KOH()JTUKTHI;



Pa3BEPHYTO U JIOTMYHO M3J1araTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHUMATh U MCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOW U WMHIWBUAYAJIBHOU
padoThI;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEUCTBHI C y4€TOM OOLIKX
MHTEPECOB U BO3MOKHOCTEN KaK0I'0 YiI€HA KOJUIEKTHUBA,;

IPUHUMATh LI  COBMECTHOM  JEATEIbHOCTH, OpPraHHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS MO €€ IOCTWKEHHUIO: COCTaBJLATh IUIAH JIEUCTBUH,
pacnpenensTh poiu € Y4ETOM MHEHUHM YYaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4e€CTBO CBOEr0 BK/IaJa M KaXKIOr0 YyYaCTHHKA KOMAaHAbI B
o0l pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/laraTb HOBBIE IIPOEKTBI, OLEHUBATb UACU C IIO3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, IIPAKTUYECKONU 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTpPATErMYecKoe IMOBEICHUE B Pa3IMYHBIX
CUTYalLUSIX, IPOSABIIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELIECHUS PACUETHBIX M KayeCTBEHHBIX
3aJ1ad, IJIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThl C yUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIoCcOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO DJPYAMIMH B 00JacTU
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIbHOM  peQUIeKCMW  KaK  OCO3HAHHUS
COBEPIIAEMBIX JCUCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX PpE3YJbTAaTOB U
OCHOBAHUI;

UCIIONIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
peuieHus;



yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS M0 HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTH;

NpPUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
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 AMOIMOHAIbHBIN UHTEJUIEKT, peAnoaararmui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
yCcrexy, ONTUMU3M, WHUIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOAS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CTOCOOHOCTh MTOHUMATh SMOIIMOHAILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K koHny oOyuyenuss B 10 kjacce mnpeaMeTHble Pe3ysbTaTbl HA 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPa, B PA3BUTHUH COBPEMEHHOW TEXHUKU M
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, HHEpIaIbHasl CUCTeMa OTCu€ra, abCOIIOTHO TBEPOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
AIIEKTPUYECKUI 3apsil IPU pelieHnr GU3NIECKUX 3a/1a4;

pacro3HaBaTh (U3MYECKUE SIBJICHUS (MPOIECChl) U OOBICHSATH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS BEIECTBA U



ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
IBW)KEHUE, CBOOOJHOE TMajJieHUE TeJ, JBWKEHHE 110 OKPYXKHOCTH, WHEpLus,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE TBIKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPBIX TEI, U3MEHEHHE 00BhEMA Tel PU HarpeBaHUU (OXJIAKICHHUH), TEIIOBOE
paBHOBECHE, WCTApEHWE, KOHJCHCAIMs, IJIaBICHHUE, KPUCTAIU3AIUS, KUTICHHE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a Ipu €ro HarpeBaHuu B 3aKPhITOM
cocyzne, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUSL Ta3a B  H30MpoIleccax,
AIIEKTpU3aLUs TEJl, B3aNMOACHCTBHE 3aps/IOB;

OIKCHIBATh MEXAHWYECKOE IBWKECHHE, WCIONB3ys (PU3MUecKre BETUYUHBI:
KOOp/AMHATA, IyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIMalbHas SHEPrHs, MeXaHH4ecKas
paboTa, MexaHHMYeCKas MOIIHOCTb, MpPH OMHCAHWU TPABUIBLHO TPAKTOBATH
(U3NYEeCKUl CMBICII HCIHOJIb3YEMBIX BEJIWYMH, WX OOO3HAYEHUS U EIUHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO0 BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

ONKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOICTBA TEI W TEIUIOBHIC SBIICHUS,
UCNONb3ys (PU3NYECKHME BEIUMYMHBL: JaBJIICHUWE Tras3a, TemIepaTrypa, CpeaHss
KUHETUYECKAasi SHEPrusl XaOTUYECKOro JBHKEHHSI MOJIEKYJ, CpeIHEKBaJIpaTHYHas
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHsSS SHeprus, padbora rasa,
KOO(QPUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JIBUTATeNsl; TPU OMUCAHUH
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EIUHUIBI, HAaXOAUTh (OPMYJbL, CBSA3BIBAIOIIUE JAHHYIO
(Gu3nIECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3YUCHHBIC SJICKTPUUECKHUE CBOMCTBA BEIIECTBA M DJICKTPHUECKUE
BJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUYECKUE BEIUUMHBI: IEKTPUUECKUHN 3aps,
AIIEKTPUUECKOE T0JIe, HANPSHXKEHHOCTD TOJIA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCHOIb3YEMBIX
BEIMYWH, MX OOO3HAYCHHS W EAWHUIBI; YKa3bIBaTh (POPMYJBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MPOLECCHl U SBICHUS, HUCIONB3Ys (U3HUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
O0TCYETa, MOJEKYJISPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ia30BbIE
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIEpaTypoM, MEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs
AJIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TPUHIUIIBI JICWCTBUS  MAlllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3jnyarh YCJIOBHs UX O€30MAaCHOr0 MCIOJIb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 10 HCCIEIOBAHUIO (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmynupoBaTth TpoOJeMy/3amady W TUIOTE3y Y4YeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpOBaTh BHIBOJIBL;

OCYIIECTBJISITH MIPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCIE0OBaTh  3aBUCUMOCTH  MeXAy  (U3MYECKHMMHU  BEJIMUMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
bukcupoBaTh PE3YNbTATHl IMOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE TAOIUIT U TpaUKOB, IE€TaTh BEIBOMBI IO pe3yIbTaTaM UCCIIECIOBAHNS,

coOJoaTh mpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOTro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKOM W MPOEKTHOU
JIESITENIbHOCTA C HCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIONB3Ysl (PM3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJu3a yCIOBUS 3a7a4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOouMBbIE I €€ pEeIlIeHUs], MPOBOAUTh PACUEThl U OLEHUBATHh PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 33/1aU: BBICTPAUBATD JIOTHUECKH HEMPOTUBOPEUYUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ TPU  PEIICHMH  Y4eOHBIX  3ajJlady  COBPEMECHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIUU, TTOTYICHHOW W3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydyaeMyt0 HH(OPMaIIHIO;

IPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUK;

UCIIOJI30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XKU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBBS M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B Tpynme C BHIIOJTHEHHEM pPa3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATh palbOTy TPYIIBI, pPAIMOHAIBHO PACHpPEACNaTh OOSI3aHHOCTH U
IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, AJCKBATHO OLICHUBATH
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K xonmy obyuenuss B 11 kJacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh ChOPMHUPOBAHHOCTD Y OO YIAOITUXCS YMEHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib U MeCTO (pu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTHHM, B TMPAKTUYECKOW NEATEIBHOCTH JIFOACH, LEIOCTHOCTh U E€IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YYUTBIBATh TPAHMUIBI TPUMEHCHHS M3YYCHHBIX (PU3UUYCCKUX MOJICIICH:
TOYEYHBIN JIEKTPUUECKUIN 3apsl, Ty4 CBETa, TOUECYHbIA UCTOYHUK CBETA, Si/ICpHAs
MOJICNIb aTOMa, HYKJOHHAas MOJENIb aTOMHOTO Spa MPpU PEHICHUU (U3UIECKUX
3aj1ad4;

pacmo3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: SIEKTPUUECKAs TPOBOAUMOCT,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIMSA, JCUCTBME MATrHUTHOTO IO Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPAMOJMHEWHOE PACIpPOCTPAHCHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uaTepdepeHnusa, audpakuus ¢ MNOJAApU3alus CBeTa, JUCIEPCHsl CBETa,
dotoanekTpuaeckuii 3pdekt (PporoaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JMHEWNYaTOro CIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas
PalMOaKTUBHOCTb;

OMUCHIBATh W3y4YCHHBIC CBOWMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MArHUTHBIC,
ONTHUYECKHUE, BJIEKTPUUECKYIO MPOBOJAMMOCTh  Pa3JIMYHBIX  CPE.) 51
AJEKTPOMArHUTHBIC SIBIICHUS (MIPOLECCHI), UCMONB3Ysl (PU3NUECKHUE BEIUYUHBI:
AJIEKTPUYECKUHN 3apsiji, CHJIA TOKA, DJICKTPUUECKOE HAIPSHKEHUE, JJIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, DJICKTPOJBIDKYIIAs CuUjia, padoTa TOKa,
VHJIYKIMS MAarHUTHOrO IMoJsA, cuia Ammnepa, cwia JlopeHna, WHIYKTHUBHOCTH
KAaTyIIKHA, SHEPrus SBJCKTPUUECKOrO W MATHUTHOI'O MOJIEW, MEPUOJ MU YacToTa
KojeOaHuii B KojeOaTelnbHOM KOHTYpe, 3apsii W Cujla TOKa B Iporecce
FapMOHUYECKUX DJIGKTPOMArHUTHBIX KoOJIeOaHWH, (OKYCHOE pacCTOSHUE U
ONTHYECKAsl CHJIA JIMH3BI, IIPH OIHCAHUU TPABHILHO TPAKTOBATh (PU3MUCCKUI
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMyJibl, CBS3BIBAIOIIME JaHHYKO (HU3UYECKYH0 BEIUYUHY C JPYTUMH
BEJIIMYMHAMU;

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



4acToTa CBETa, SHEPTUs U UMITYJIbC (OTOHA, IEPUOJT TIOJypacIiaia, SHEPT sl CBI3U
aTOMHBIX SIZIep, MPU OIMUCAHUU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, MX OOO3HAYEHUS M EIWHUIIbI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEITUYMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

AHAM3UPOBATH (PU3UUYECKHUE TPOIECChl U SIBIICHUS, UCIONB3YsS (Pu3nyecKue
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jlkoyns—JIeHma, 3aKOH SJIEKTPOMArHUTHOW
WHIYKITMH, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHCHHSI CBETa, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITEHHa mis Qororddekra,
3aKOH COXPAaHCHHS DHEPTUH, 3aKOH COXPAHCHHsI MMITYJIbCca, 3aKOH COXpaHEHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHCHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PAaJIMOAKTUBHOIO pacmajia, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpEIeNISTh HAMIPaBJICHNUE BEKTOPA WHIYKIIMA MAaTHUTHOTO TTOJIS TTPOBOTHUAKA
C TOKOM, cujibl AMmnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh M300paKEHHE, CO3/1aBA€MOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH3O0M;

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 MPEIIOKEHHOTO OOOPYIOBaHHWS, MPOBOAUTH OIBIT M
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIECTBIISTh MPSAMbIE U KOCBEHHBIE M3MEPEHUS] PU3UUECKUX BEIUYUH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYECKMX BEIUYMH C HCIOJIh30BAHUEM
OpsIMBIX HU3MEPEHHIl: MpU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBAThH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3WYECKUX BEIMYHMH B BHUJE TAOIUI] U
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coOJII01aTh MpaBuiia 0E€30MACHOr0 TpyJAa MPHU MPOBEACHUU HUCCIEAOBAHUMN B
paMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIIEeOBATEIbCKON U MPOEKTHOM
JESTENHHOCTA C WCIOIh30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3YsI (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3UYECKYIO MOJIEIb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIHI,



HEOOXOo/IMMbIE NIl €€ pelleHusl, MPOBOAUTh Pacy€Tbl U OLICHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaU€HUs! PU3NYECKOIN BETMUNHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LEMOYKY PAaCCYXXIECHUW C OINOpPOM HAa H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3ndecKue sIBJICHNUS;

UCMOJb30BaTh ~ MpPU  pEUIeHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U IpeJCTaBleHUs Y4eOHOM M HAay4YHO-NOMYJSpHOW MH(OpMaLUU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYYaeMyt0 HH(OpMAIIHIO;

OOBSICHATh MPUHLMIBI JEHCTBUS MallUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianyaTh yCJIOBUA UX OE€30MACHOIO HUCIIONb30BAaHUS B MOBCEIHEBHOM
KU3HU;

OPUBOAUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOLIEro MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOW KU3HU
U1 obecriedeHust 0€30I1aCHOCTU IIPU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAHEHUS 3/10pOBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOIro
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyIIe C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TpYyMIbl, PALUOHAIBHO paCHpPEeAesaTh OO0A3aHHOCTU MU
IUIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PELIEHUE PACCMATPUBAEMOI IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHMe pa3iesioB U TeM
NporpamMMmbl

KoanuyecTBo 4acos

Bcero

duexkTpoHHbie (HudpoBbIe)
o0pa3oBaTe/IbHbIE Pecypchl

Paznea 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSA

1.1 ®du3rka 1 METOJIbl HAYYHOTO TTO3HAHUS 2 bubmuoteka I{OK https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zngen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubnmuoteka LIOK https://m.edsoo.ru/7f41bf72
2.2 Jlunamuka 7 bubmuoreka I{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOINHAMHUKA

o } .
3.1 CHOBBL MOTCKYIHPROTIHHCTHRECROR 9 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
TEOPHUH
3.2 OCHOBBI TEPMOJMHAMUKHI 10 bubnuoteka LIOK https://m.edsoo.ru/7f41bf72
Ar .
3.3 PETATHDIE COCTOTHIA BEMECTRA 5 Bubnmorexa [{OK https://m.edso0.ru/7f41bf72
dazoBbie NIEPEXOIbI
Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
41 DIIeKTPOCTATUKA 10 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
IT i i TOK.
4.2 OCTOAHHBIH SICKIPMACCRUI TOK 12 bub6muoreka [OK https://m.edsoo.ru/7f41bf72
Toku B pa3mUYHBIX cpeax
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Hroro no pazgeny

PesepBHOE Bpems

22

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68




11 KJIACC

Ne i/

HanmeHnoBanue pa3ieinoB U TeM
NPOrpamMMsbl

KoanuyecTBo 4acos

Bcero

DJIeKTpOHHBIe (LM (pPpOBHIE)
o0pa3oBaTe/bHbIEe pecypchl

Paznea 1. JIEKTPOJANHAMUKA

MarnautHoe noJie. DIeKTpOMarHuTHas

1.1 11 bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
WHAYKIAS
Hroro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
M
2.1 CXATACCIHE H SICKIPOMATIHTIRE 9 bubmuoteka I{OK https://m.edsoo.ru/7f41c97c
KoJieOaHMs
M
2.2 CRANHIHACCRNE 1 SICKIPOMATHITHRIC 5 but6mmorexa [IOK https://m.edsoo.ru/7f41c97c
BOJTHBI
2.3 Onrtuka 10 but6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI cIEIIUAJIBHONM T€OpUHU

3.1 4 bubmuoteka I{OK https://m.edsoo.ru/7f41c97c
OTHOCHTEIIEHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOI ONTHUKH 6 but6mmoreka LIOK https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 bubnmoteka [{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmuoreka LIOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15
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Paszpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DNeMEeHTBI aCTPOHOMHH U aCTPOPUIUKU 7 bubmmoreka LIOK https:/m.edsoo.ru/7f41c97c
HUroro mo pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maroriee MOBTOPEHUE 4 but6mmorexa LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka KonTpoabnsie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchbl
1 ®usuka — Hayka o npupoze. Hayunsie 1 0 0 bubnuorexa [JOK
METO/bI ITIO3HAHUS OKPYKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Poinb u MecTo dusuku B popMupoBaHUN
2 COBPEMEHHOM HAyYHOUW KapTHHBI MUPA, B 1 0 0 bubamorexa [IOK
P . v P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETbHOCTH JIIOIeH
Mexanudeckoe aBuxeHrue. OTHOCUTEIbHOCTh
3 MexaHu4deckoro aBwkeHus. [lepemenienue 1 0 0 bubmmorexa [IOK
g - epeMent ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE
bu6anoreka LIOK
4 P i 1
aBHOMEPHOE MPSIMOJIMHENHHOE JABIKCHHE 0 0 httos://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpPEHHOE NPSAMOIUHENHOE 1 0 0 bu6nmuoreka [IOK
IBVKEHHE https://m.edsoo.ru/ff0c372e
5 CBoOoaHOe mageHue. Y CKOpeHue 1 0 0 bu6mmoteka [IOK
CBOOOJIHOTO ITaIEHUS https://m.edsoo.ru/ff0c39cc
7 Kpuponuneiinoe aBuxeHue. Jprxenue 1 0 0 bu6anorexa LIOK
MaTepHaIbHON TOUKHU MO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMT OTHOCUTENHLHOCTH [ amuies.
8 NueprmansHble CUCTEMBI OTCUeTa. 1lepBhIii 1 0 0 bubmorexa HOK
P PP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [IpuHuun cynepno3unumn 1 0 0 bu6mmoreka [JOK

cui1. Bropoii 3akon HeroTona juist

https://m.edsoo.ru/ffOc3be8
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MaTepHaHBHOﬁ TOYKH

10 Tpetuit 3akon HeroTOHA 117151 MaTepuaIbHBIX but6mmoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKOH BceMHUpHOTo TAroreHus. Cuna bu6muoreka [IOK
TsixecTH. [lepBasg kocMuyeckass CKOpOCThb https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 Cuna octH. 3akoH ['yka. Bec Tena
YHpyT K https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduument tpenus. Cuna
13 con OTEIBJ'ICHI/ISI 1} (II)/I(I)L[BI/ImeHI/Hf Tela B bubmmorexa LIOK
P P https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU HIIU Ta3e
[TocTynarensHOE U BpaliaTeIbHOE ABUKECHUE
14 a0cooTHO TBEPAOTO Tena. MOMEHT CHJIBL. bu6mumorexa [IOK
IInedo cunsl. Y ca0BUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
Nmiynbsc MaTeprabHONW TOUYKH, CUCTEMBI
15 MaTepUaJIbHBIX TOUYEK. IMIysibe cuiibl. 3aKOH bu6nuorexa [IOK
COXpaHEHHUs UMITyJbCca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHUE
Pa6ota u mourHoCcTh cuitbl. Kunernueckas
16 SHEPTHs MaTepuanbHON Toukn. Teopema 00 bubmmorexa LIOK
p P o P https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPruun
[TorenuunansHas sueprus. [lorennuanbHas
17 SHEprus ynpyro aehopMUpOBaHHOMN bu6mmoreka [JOK
npyxuHsbl. [loTeHunanbHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U TIOBEPXHOCTH 3eMITH
[loTeHumanbHble U HETIOTEHIUATBLHBIE CUIIBI.
bu6mmoreka [IOK
18 CBs13b pabOTHI HEMOTCHITUAIBHBIX CHII C

H3MEHEHHEM MEXaHNYeCKOM OHEPIrun

https://m.edsoo.ru/ff0c478c
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CUCTEMBI TEJI. 3AKOH COXPaHECHMUS
MEXaHWYECKON IHEPrun

19

JlaboparopHnas pabota «lccrnenoBanue cBSI3u
paboThI CHUJIBI C U3MEHECHHEM MEXaHUYECKOU
SHEPTUH TeJa Ha MPUMEPE PaCTIKECHUSI
PE3MHOBOTO KI'yTa»

20

KonTponbHas pabora no teme «KnnemaTtuka.
Jlunamuka. 3aKOHbI COXpaHEHUS B
MEXaHHUKE

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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U B3aUMOJCHCTBUS
YyacTHUll BeuecTsa. Monenu cTpoeHus ra3os,
AKUJKOCTEN U TBEPIBIX TEIl

23

Macca monekyn. KonuuecTBo BeliecTsa.
[locTostnHas ABoraapo

24

TemnoBoe paBHOBecue. TemmnepaTypa u e€
m3mepenue. [llkana temneparyp Llenbcus

25

Uneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AbcomoTHas TemrepaTypa Kak Mepa cpeiHen
KHHETHYECKOW SHEPTUU JIBHKCHUS MOJICKYJI.
Ypasnenue Menaeneera-Knaneipona

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3axon JlanpToHa. 'a30BEIC 3aKOHBI

28

Jlaboparopnas pabota «/ccrnenoBanue
3aBHCHUMOCTH MEXy apaMeTpaMu
COCTOSIHUS PA3pEKEHHOIO Ta3a



https://m.edsoo.ru/ff0c4b74
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I/Isonpoueccm B MAC€aJIbHOM ra3€ u ux

bubnunorexa LIOK

29
rpaduyecKoe mpeICTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHH:s dHEpIrys TEPMOJUHAMUYECKON
30 CUCTEMBI U CIIOCOOBI €€ U3MEHEHHS. bu6muoreka [IOK
KonuuecTtBo Termiotel u pabota. BuyTpeHHss https://m.edsoo.ru/ff0c5952
HHEPTrUsi OJJHOATOMHOIO HUJEaIbHOTO rasa
bu6anoreka LIOK
1 B
3 WABL Temonepedat https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIIOEMKOCTD BEILIECTBA.
32 KonnuecTBo TEII0THI U TeIjIonepeaayue bubamorexa [IOK
y P peARTE- https://m.edso0.ru/ff0c5c36
AnuabaTHBIN mporecc
33 IlepBblil 3aKOH TEPMOAVHAMUKH U €TI0 bu6nuorexa [IOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtuMocTs mpoiieccoB B mpUpo/Ie. bu6mmoreka LIOK
BTtopoii 3ak0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun aevicreus u KIIZ TermoBoi bubnuorexa [JOK
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/I
37 Dxoyornyeckue npo0aeMbl TEIIOIHEPTE€TUKH
O6o06marommii ypok «MosiekyspHast bubmuorexa [JOK
38
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTtponbHas paboTa mo teme
39 «MonekymsipHas puzrka. OCHOBBI bubmmorexa LIOK
Y7p ' https://m.edso0.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bu6mmorexa [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHas 1 OTHOCHUTEIIbHAS BIIAXKHOCTD bubmuoreka [JOK

BO31yxa. HacelmeHHslil map

https://m.edsoo.ru/ff0c64d8
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Teépnoe teno. Kpucramnuueckue u
aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB

bubmuoreka [JOK

42
KpUCTAILIOB. JKHIKUE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalbl
43 [InaBiienue u kpucrauU3anus. Y aeibHas bubnuotexa [JOK
TertoTa rmasnenus. Cyonumarus https://m.edsoo.ru/ff0c6708
bu6anoreka LIOK
44
YpaBHEHUE TEIIOBOro banarica https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Ten. DIEKTPUUECKUH 3apsi. bubnuotexa [JOK
JIBa BUJa 3JIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ffOcébcc
[IpoBOgHUKY, TUDJICKTPUKHA U
46 H(I))JI OBOIHUKHU 38;5}1 COXpaHEHUS bubmorexa HOK
YHPOBOA ' p https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsiaa
47 B3aumopeiictBue 3apsnoB. 3akoH Kynona. bubnunorexa LIOK
To4euHBII JIEKTPUYECKHN 3apsia https://m.edsoo.ru/ff0c6ced
Hampsxk€HHOCTB 2JIEKTPUYECKOTO MOJIS.
48 IIpuHIMN CYNEPITO3UITNH ISKTPHIYECKUX bubmorexa LOK
p vu ymep H . p https://m.edsoo.ru/ffOc6df2
noneit. JInnuu HanpsHKEHHOCTH
49 Pabota cuit 31eKTpOCTaTUYECKOTO MOJS. bubmmoreka [JOK
ITorennuain. Pa3zHocTh TOTEHIINAIIOB https://m.edsoo.ru/ff0c6f00
ITIpoBOAHUKHM U TUDISKTPUKU B
50 anpeKT l([)CTaTI/I‘{eI::KOM HZIjIe bubmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpoOHUIIAEMOCTh
N but6mmoreka [IOK
51 9 .K
JICKTPOCMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DIIEKTPOEMKOCTb IJIOCKOT'O KOHJIEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHKeHHOTO KOHZIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 Jlabopartopnast pabota "U3mepenne
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AJIEKTPOEMKOCTH KOHAeHcaTopa"

54

IIpyHIMI AENCTBUS U IPUMEHEHNE
KOHZICHCATOPOB, KOIMPOBAJIBHOT'O aIIapara,
CTPYHHOI0 IPUHTEpA. DJIEKTPOCTATUYECKAS
3aluTa. 3a3eMJIEHUE 3JIEKTPOIIpHOOpOB

55

DNEeKTpUYECKU TOK, YCIOBUS €ro
cymectBoBaHus. [loctosunsiit Tok. Cuna
toka. Hanpsokenue. ConpoTuBienne. 3aKoH
Oma a5 yyacTka 1enu

56

[MocnenoBarenbHOE, MapalieIbHOE,
CMEIIaHHOE COCTMHEHUE IPOBOTHUKOB.
Jlaboparopnas pabota «3yuenue
CMEIIaHHOTO COSJMHEHUS PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA.
3akoH [xxoyng-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1t TOJTHOM (3aMKHYTOM )

BHCKTquCCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC.

JlaGopatopHnas pabora «3mepenue D/1C
MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

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

59

ONeKTpOHHAas IPOBOAMMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS
METAJJIOB OT TEMIIEPaTypBhI.
CBepXnpoBOJIUMOCTh

60

DneKkTpuuecKkuil Tok B Bakyyme. CBolCTBa
AJIEKTPOHHBIX ITYYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAS U
NpuMecHas npoBoauMocTb. CBoOMCTBA p—N-

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



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

nepexoa. [lomynpoBoaHUKOBBIE TPHUOOPHI

DNEeKTPUYECKHUM TOK B pacTBOpax U
pacIuiaBax 3JIEKTPOJIUTOB.

but6mmoreka [IOK

62 1 1
DNEeKTpOoNIUTUYECKas JUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
DnekTponn3
DIIEKTPUUECKUH TOK B Ta3ax.
. . but6mmoreka [IOK
63 CaMOCTOSATEIHHBIA U HECAMOCTOSATEIHHBIN 1 1
https://m.edsoo.ru/ffOc84ae
pas3psa. Momuus. 1lnazma
DnekTpuueckue MpruOOphI U YCTPOUCTBA U UX
64 | aKTI/II)‘{eCKOG I I/II)MGHZHI/IG };'I I;BI/IJ'Ia 1 0 Bubmroreia LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
N bubmuoreka [IOK
65 O6o00marmui ypok «IEKTPOTUHAMUKAY 1 1 htts://m.edsoo.ru/ffOc88be
KonTponbhas pabota mo Teme
«9nektpocraruka. [locTosHHBIN
66 ANEKTPUUECKUN TOK. TOKHU B pa3IuIHBIX 1 0 bu6mmoteka [JOK
cpenax» /Beepoccuiickasi mpoBepodHast https://m.edsoo.ru/ff0c8a8a
paboTa npu IpoBeACHUH HAa OyMakHOM
HOCHTEJIE
PesepBHblii ypok. KonTposbHas padota no bu6mmorexa LIOK
67 | 1 0
Teme "DnekTpoaruHamMuka” https://m.edsoo.ru/ff0c8c56
68 PezepBHblii ypok. O6001maronuii ypok mno 1 0 bu6mmoreka [LIOK
temaM 10 kacca https://m.edsoo.ru/ff0c8f6¢c
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 10
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11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Konrpoabusie | IlpakTnuyeckue
n/n Bceero o0pa3zoBaTejibHbIE
padoTbI padoTbl
pecypchbl
[TocTosTHHBIE MarHUTHI U UX
1 B3aumojieiicTBre. MarnutHoe nose. Bektop 1 0 0 bu6mmoreka [IOK
MAarHUTHON MHAYKUWUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUN
MarsnuTHO€ noJje IPOBOJHUKA C TOKOM.
2 OnwiT Opcerena. BzauMmoneicTaue 1 0 0 bubnmorexa LHOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaGopaTopnas pabora «3yuenue 1 0 1 bu6mmoreka [IOK
MAarHUTHOTO ITOJIS1 KATYLIKU C TOKOM» https://m.edsoo.ru/ffOc98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C
4 tokoMm. Cuna Ammnepa. JlabopaTopHast pabora 1 0 1 bu6muoreka [IOK
«HccnenoBanue neiicTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha pamMKy ¢ TOKOM»
Jle¥ficTBME MarHMTHOTO IOJIS Ha
5 JIBYOKYIIYIOCS 3apsDKeHHYI0 dacTuiy. Cuna 1 0 0 bubmmorexa LIOK
YHYIo P Yio Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumst Jlopenia
DnekTpoMarHuTHas uHayknus. [Totok
6 BEKTOpa MarHuTHOW uHAYyKmu. IJC 1 0 0
WHIYKIMU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes
7 JlaGopaTopHnas pabora «lccnenoBanue 1 0 1 bubmuoreka [IOK

SABJICHUA DJICKTpOoMar HUTHOM HUHAYKIOHUW>

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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NuaykTHBHOCTD. SIBJIICHHE CAaMOWHTYKIIHH.
OJIC camonHAYKIIMU. DHEPTUS MArHUTHOTO
TIOJISI KATYILIKK C TOKOM. DJIEKTPOMarHuTHOE
moJie

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

Texauueckue YCTPOﬁCTBa " UX IIPUMCHCHUC!
IMOCTOAHHBIC MAIrHUTEI, DJICKTPOMAarHuThlI,
QJICKTPOABUTIATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX 4aCTUL, MHAYKIITUOHHAS IICYb

10

Oo6o06maromuit ypok «MarHuTHoe mouie.
DIeKTPOMAarHUTHAS WHIYKIHS)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponbhas paboTa no teme «MarautHoe
II0JIC. BHGKTPOMaFHHTHaSI HHIOYKIUA»

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

12

CB00OOIHBIE MEXaHUYECKHE KOTECOAHH.
I"apmonnueckue koneOaHus. YpaBHEHUE
rapMoHHUYeCcKuX kojiebanuii. [IpeBpamienne
SHEPTUU

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota «MccrnenoBanue
3aBHCHMOCTH Tepro/ia MabIX KoJebaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U MacChl
rpy3a»

14

Konebarenbublii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJI€OaHUs B UI€aTIbHOM
KOJIe0aTeTbHOM KOHTYpE. AHAIOTHS MEXIY
MEXaHHMYECKUMH U 3JICKTPOMAarHUTHBIMH
KoJ1e0aHUAMHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJIeaTbHOM KosieOaTeIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4
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IIpencraBnenue o 3aTyxaroIuX KoJeOaHUsAX.
BriHyX/1eHHbIE MEXaHUYEeCKUE KOJIeOaHMUs.

bubmuorexa [JOK

16 Pe3onanc. BeinyxieHHBIE https://m.edsoo.ru/ffOcbb86
ANEKTPOMArHUTHBIEC KOJeOaHuUs
[lepemennsbIit Tok. CuUHYCOU1aNbHBII
17 MepeMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO bubmuorexa [IOK
TOKa. AMIJIUTYJTHOE U JAeHCTBYyIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHUE CHJIbI TOKA U HAMIPSKCHHUS
18 Tpancdopmarop. [IpousBoacTso, nepenava u
noTpedIieHne NEKTPUUECKON SHEPTHH
YCTpoHCTBO U MPAKTUYECKOE MPUMEHEHUE
19 AJIEKTPHUYECKOTO 3BOHKA, T€HEepaTOpa bubmmorexa [IOK
N https://m.edsoo.ru/ffOcc324
MEPEeMEHHOT0 TOKa, TUHUH dJIeKTpornepeaayd
DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE
20 aneKTpodHeprun. KynbTypa ucronbp30BaHus
3JIEKTPOSHEPTUH B MOBCETHEBHOM KU3HU
MexaHu4yecKkre BOJHBI, YCIOBHS
21 pacnpoctpanenus. [Iepuon. CkopocTth bubnuorexa LIOK
pacrpoCTpaHEHUs U JJIWHA BOJHBL. https://m.edsoo.ru/ff0cca54
[TorrepevHbIe U MIPOIOILHBIC BOJTHBI
29 3ByK. CkopocCTh 3ByKa. [ pOMKOCTBH 3BYKa. bu6mmoreka [IOK
BeicoTa Tona. Tem0Op 3Byka https://m.edsoo.ru/ffOcccOc
93 DNIEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bu6nmoreka [IOK
ckopocTs. [lIkana 351eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ffOccfe
24 [TpUHIHTIBI PAANOCBS3U U TEICBUICHHUS.
PasButne cpencts cBsizu. Pannonokanus
25 Kontponbnas padota «KonebaHust 1 BOJIHBID» bubamorexa [IOK

https://m.edsoo.ru/ffOcc6f8
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[IpsimonuHeHOe pacrpocTpaHeHHe CBETa B

26 OIHOPOIHOMU cpee. ToYeUHBI HCTOYHUK bubnmorexa LHOK
POZIHOM Ccpeae. https://m.eds00.ru/ff0cd350
ceera. Jlyu cBera
OtpaxeHne cBeTa. 3aKOHBI OTPAKEHUS
27 ceeta. [locTpoenune n3o0pakeHUH B IIIOCKOM bubmmorexa LOK
' p p https://m.edsoo.ru/ffOcd4e0
3epKaie
[Ipenomnenue cera. [lonHoe BHyTpeHHEE
28 otrpaxxeHue. [IpenenbHbIi yroi nojxHoro bubmmorera [IOK
P +HPeA yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas pabota «M3mepenue bu6nmoreka [IOK
MOKa3aTeJisi MPEJIOMIICHUS CTEKIJIa https://m.edsoo.ru/ffOcd67a
JIunssl. [Toctpoenue n3obpaxeHuit B IUH3E.
30 ®opMyIia TOHKOW JUH3bI. Y BEIUUYECHHE bubmmorexa [IOK
pMY ' https://m.edsoo.ru/ffOcddle
JIH3BI
31 Jlabopartopnas pabota «HcciaenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Jucniepcus cBeta. CII0XHBINM cocTaB 0e10ro
32 ceera. L[Bet. JlabopaTopHnas pabora
«Habmoaenne aucrepcuu cBeTa
Wutepdepenmms cBera. Judpakius cera. bu6nuoreka [IOK
33 )
JudpaximonHas pemeérka https://m.edsoo.ru/ffOced22
[ToniepedyHOCTH CBETOBBIX BOJIH. bu6nmoreka [IOK
34
[Tonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOPbI U yCTPONCTBA U
YCIIOBUS MX O€30MacHOT0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH KJIACCHYECKOM
. but6mmoreka [IOK
36 MexaHHuKH. [TocTynaThl CrienuaaIbHON TEOPUN

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHUTEIILHOCTD OIHOBPEMEHHOCTH.

bu6moreka [IOK

37
3aMeIJIeHHe BPEMEHH U COKPAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PEISITHBHCTCKOM
38 yacTulpl. CBsI3b MaccChl C SHEPrUel u buommorexa LOK
Hel P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUS TOKOS
39 KonTponbhas pabora «Ontuka. OCHOBbI bubnuorexa LIOK
CIIELIMAIbHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronbl. ®opmyina [Inanka. DHeprus u bu6mmoreka [IOK
UMIYNbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpbiTHE U HccaenoBanue Gpororddekra. bu6nmnoreka [IOK
Ompwitel A. I'. CtoneToBa https://m.edsoo.ru/ffOcffc4
3akoHsl pororpdexra. YpaBHeHUE
42 :‘)ﬁHIHTegHa qu)lq)(bOTOS(b(;eKTa «Kpacnas bubmmorexa [JOK
A - (BP https://m.edsoo.ru/ff0d015e
rpanuima» ¢potodddexra
43 Hasnenne cera. OnbiTe I1. H. JIebenena. bu6mmoreka [IOK
XUMHYECKOE JICUCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpOHCTBA U MPAKTUIECKOE
44 npuMeHeHue: (oTodJIeMeHT, (POTOIaTUHK,
CoJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3agad mo reme «1€MEHTHI bubmuotexa [JOK
KBAaHTOBOW ONTHUKW https://m.edso0.ru/ff0d0302
Mopens atoMa TomcoHa. OmbBITEI
46 Pezepdopna o paccesHuio o-4acTuil bubnmorexa LHOK
peop P ’ https://m.edsoo.ru/ff0d091a
[Inanerapnast MOJ€Nb aTOMa
bu6mmoreka [IOK
47 IT b
OCTYHATH Hopa https://m.edsoo.ru/ff0dOafa
48 W3nyuyenue u norsouieHue GOTOHOB MPU bu6nmnoreka [IOK

NIEPEeXO0ie aTOMa C OTHOT'O YPOBHS SHEPTUU

https://m.edsoo.ru/ff0dOafa
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Ha Jipyroi. Buasl ciekTpos

49

BomraoBrle cBoiicTBa yacTuil. BosHEI e
Bbpoiisa. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYKJIEHHOE
U3IIy4CHHE

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE pagnOaKTUBHOCTU. OTBITHI
Pesepdopna no ompeneneHuo cocraBa
PaIMOAKTUBHOIO U3JIYYECHHUS

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

o1

CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHUs.
BriusiHue paguoakTUBHOCTH Ha JKUBBIE
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA. M30TONBI.
Anbda-pacnaa. DIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacman. ['amma-
U3IIy4EHHUE

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

53

OHeprus CBA3U HYKJIOHOB B siipe. S aepHble
peaxiuu. Snepusiit peaktop. [Ipobaemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKNE aCTIEKThI
SIICPHOM YHEPTETUKU

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

54

DneMeHTapHble yacTullbl. OTKpbITHE
MO3UTpoHa. MeTo1bI HAOTIOACHUS U
perucTpaIuy JIeMEHTAPHBIX YACTHII.
Kpyrasriii cton «@yHaaMeHTanbHbIE
B3auMoeicTBusa. EquHCcTBO usznueckoit
KapTUHBI MUPay»

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

55

Oranel pazButus actpoHoMuu. IlpuknagHoe
Y MHUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. Bun 3B€3mHor0 Heoa.
Co3sBesnusi, spKue 3BE3/1bl, TUTAHETHI, UX
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BUJIHUMOC IBHKCHUC. ConHeuHas cucTeMa

56

Comnre. CoiHeuHast aKTUBHOCTE. MICTOYHUK
sHepruu CoJiHIa U 3BE3N

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE31bI ITIABHOM MOCIEA0BATEILHOCTH.
Baytpennee crpoenue 38E31. CoBpeMeHHBIC
MIPEJICTABIICHUS O TIPOUCXOXKICHUU U
spoatonuu CoJIHIA U 3BE3]T

58

Muneunsiit Ilyre — Hamma ['anaktuka.
ITomosxenue u nerxenue CoyHIIa B
lNamaktuke. ['amaktukn. YEpHbIE ABIPHI B
AIpax raJlakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkToBoe u3nyyeHue.
MeraranakTuka

60

Hepemiennsie mpo6iieMbl aCTPOHOMUU

61

KonrtpomnbHas pabota «1eMeHTHI
aCTPOHOMMU M aCTPOPUIUKI»

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B 3KOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COLIMAIbHON M STHUSCKOMN
chepax nesaTeIbHOCTH YelloBeKa

63

O6o00matomuii ypok. Ponb u Mmecto pusuku
1 CTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

64

Ob6o6maromuit ypok. Ponb pusudeckoit
TeopuH B (POPMUPOBAHHUHU TIPEACTABICHUI O
¢buznyeckoil kKapTuHe MUpa




O6o0maromuii ypok. Mecto Ghu3ndeckoit
65 KapTUHBI MUPa B O0IIEM STy COBPEMEHHBIX 1 0
€CTECTBEHHO-HAYYHbIX IIPEACTABICHUN O
IIpupoie
66 PesepBHblii ypok. MaruutHoe nose. 1 1
DNeKTpOMarHuTHasi MHAYKLUS
67 PesepBHblii ypok. OnTrka. OCHOBbI 1 0
CIEMAIBHON TEOpHUU OTHOCUTEIBLHOCTU
68 Pezepnblit ypok. KBanroBas pusuka. 1 1 bubmmorexa [IOK
DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 13
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

®du3uka, 10 kimace,KacesHoB B.A.

®dusuka, 11 xmacc,KacesiHoB B.A.

METOJUYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






