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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammsbl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c yuérom ¢enepaabHOll pabodeil MporpaMMbl BOCTIHTAHHS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Conepxanue mporpaMMmbl 1Mo (u3MKe HampaBieHO Ha (QopMUpoBaHUE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIEeTW M3Y4eHHs (U3WKK HA YPOBHE CPEIHETO OOIIETro
o0pa3zoBaHus, TUIAHUPYEMbIE PE3YyJIbTAaThl OCBOCHUS Kypca (DU3UKU: JTMUYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e IJTAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepxkaHue yueoHoro npeamera «Ou3nkay mo rogamMm 00ydeHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIkoabHBIN Kypc PU3HKU — cUCTEMOOOpa3yomuii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTHUHBI MHUpa OOydaromuxcs, B (popMHpOBaHHE yMEHUU MPUMEHSTh
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBy kypca (usmku i ypoBHS CpPEIHEro o0Imero oOpa3oBaHHS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B CcOOTBETCTBUM C HEH KypC SBISETCA JOTMYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesioB (DU3MKU, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupoBaHuE NPEICTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BuUTHEM OOIIecCTBa, a TaKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU AJIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPUH, MJii ONUCAaHUS €CTECTBEHHO-HAy4HbIX SIBJIEHUU U
IIPOIIECCOB).

CHCTeMHO-AESITEIbHOCTHBIN MOAX0/I B Kypce (U3HKH peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIa0OpaTOpPHBIX padoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
o0pa30oBaTeIbHOr0 TMpOLIEcCa HCXONd U3 OCOOCHHOCTEW IJIaHUPOBAaHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
NPEMJIOKEHHBIX TUIOTE3.

bonbiioe BHUMaHWE yIENAETCS PEUIEHUI0 PAcdETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKON MOJIETIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOr0 pasjiena Kypca, TaKk M WHTETPUPYS 3HAHUS W3
pa3HbIX paznenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PIOC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IHKiIa. B kabuHere U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JlemoHcTpanimonHoe oOopyaoBaHue (HOpPMHUPYETCS B COOTBETCTBUH C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopaTtopHoe 00O0pyJdOBaHHUE JJIsi YUYCHHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

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

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOYYaIOIMUXCA K HAYYHOMY
W3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK peE3yibTara HW3YYCHHS
OCHOB CTPOEHMsI MaTepuu U QPyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

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

JlocTikenne HTux 1enei obecreunBaeTcsl pelieHueM CISAYIOMUX 3a/1ad B

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



e nmpuoOpeTeHue  CHUCTEeMbl  3HaHUH 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, DJIEKTPOJWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHpOBaHUE YMEHUM TMPUMEHATHh TEOPETUUYECKUE 3HAHUS IS
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 33Jad C SBHO 3aJaHHOMU
busnueckoil MoOHeNnblo, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSTEIIBHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB WU MPHUHIIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUSAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIHHOTO IJIAHUPOBAHUS M TMPOBEACHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUI JIJISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha u3yuenne ¢usuku (06a30BbIil ypOBEHb) Ha YPOBHE CpPEAHEro OOLIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
OPAKTUYECKUX padOT sBIAETCS PEKOMEHJIOBAaHHBIM, YYMTENIb JEJA€T BHIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
O0COOCHHOCTEH 00yJarOUXCHl.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpupone. HayuHble METOIBI MO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBble MU IHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, HMX MPOCKIIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CrioxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

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

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuHeniHoe  nBWKeHHE. [[BUKEHWE  MaTepUAIbHOW TOYKH IO
OKPYKHOCTH C IOCTOSSHHOW MO MOJAYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W IMPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JIBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIEC MIEPEAAYN.

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, OPOIIEHHOTO IMMOJA YIJIOM K TOPU3OHTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO OMPEAEICHNUS MIHOBEHHOMN
CKOpOCTH.

HUccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIL MaTEPUAIbHON TOUKU. Tpernit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cumima Tspkectd. IlepBas kocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpeHusl.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHu4yeckre yCTpoWCTBA M NPAKTHYECKOE MPUMEHEHUE: MOALIUITHUKH,
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.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



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

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO 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 »Heprusi MaTepuasibHOW TOYKW. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIBHBIX CWJI C M3MEHEHUEM MEXAHWUYECKOW SHEPTHM CUCTEMBI TEN.
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.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHHEM MEXAHUYECKOW DHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETHYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrep IBUKEHUS U
B3aMMOJECHCTBHUS YacTHUIL] BeniecTBa. MoOJEnu CTpPOEHHsS Ta30B, >KUAKOCTEH U
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBuna. ['azoBbeie 3akoHbl. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [lanerona. M3omponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUuE H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemiecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COECAUHEHHUIA.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, HILTIOCTPUPYIOIIAs TPUPOY AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSIHUSI HJACAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEMBI U cTIocO0bI €€ n3MeHeHus. KonnuecTBo TEIioTel U pabora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 amuabatHom mpouecce. IlepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

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

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBanus HSHEPruM B TEIUIOBBIX MamuHax. KoadduimeHt mone3noro
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHyTpEeHHEN SHEPIUH (TEMIIEpaTyphl) Tela MpH TeIrulonepeaaye.

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 nepexoovl

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

Teépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemeHHble Marepuanbl. [lnaBnenune wu
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMAaTePUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanust v MiaBjieHUsI KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Teld. ODJEKTpUYECKHil 3apsan. JBa Buaa 3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh — anekTpudeckoro moid.  [IpuHuun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

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

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
ANEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOpOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN anllapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3aumoperictBrue HadIEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIM2IIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.

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

DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpedax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. ITocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TTPOBOTHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckoi nenu. KopoTkoe 3amMbIkaHHE.

DJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOAHHUKHY. CobcTBenHas U IIpUMECHAas IPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALNS. DJIEKTPOIH3.



OnexkTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaAMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, MOIYIPOBOIHUKOBBII 11O/, FAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomuoi

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne 3MeKTpOoABMKYIIEH CUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
yu4€TOM COAEpKATENbHBIX MEXIPEIMETHBIX CBSI3€H € KypcamMM MaTeMaTUKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOIEHNE, SKCIIEPUMEHT, MOJEINPOBAHNUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUU Ha OCH KOOPJAHUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW 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, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

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

Texnonoeusn: mpeodOpa3oBaHHUE ABMKEHUH C UCIOJIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepPUAIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. JinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHUOMIO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBre mpoBOAHUKOB C
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
WHIYKIUUA. OJEKTPOABWKYIIAS CHJIA HWHIAYKIUHU. 3aKOH JJIEKTPOMAarHUTHOMN
unaykuuu dapanes.

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

[IpaBuno Jlenna.

NaaykTuBHOCTh.  SIBJ€HHME CAMOMHIYKIIMU. OJEKTPOJABIDKYIIAs  CHUJIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHAYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT 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.

3aBUCUMOCTb 3JIEKTPOJBIXKYILIEW CHIIBI MHAYKIIMH OT CKOPOCTHU W3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUA SJIEKTPOMATHUTHOW UHAYKIIMH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre sHepruu NMpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UealbHOM KOJe0AaTeIbHOM 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
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE ANEKTPUUECKOM
SHEPruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOrO TOKA, TUHUU JIEKTpOIEepeiay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOAaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

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

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUU JIEKTPOTIEPEIayH.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomol

UccnenoBanre 3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUN rpy3a 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 CIOBHUS M3YUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIxana >MeKTpOMAarHUTHBIX BOJIH. [IpUMeHEHUE AJEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JWArHOCTMKAa B TEXHHKE W MEIWIIMHE, pajaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue oTpakeHus U IPEIOMIICHHSI MEXaHUYECKUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

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



UccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
pesioMIICHHE, MoNsipu3aius, Tudpakius, nHTephepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

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

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
paccTOsIHME W ONTHYecKash cujlia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKON JHH3BI. YBETUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
YcnoBust HaOMOEHWS MAaKCUMyMOB M MHHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE 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

[IpsMonuHEHOE pPACHpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckre mpruOopBkI.

[TonHoe BHyTpeHHEE OTpakeHre. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAIBHON TEOPUH OTHOCUTEJIbHOCTH
['panuubl  OPpUMEHUMOCTHM  KJIacCMYeCcKOoM  mexaHwku.  [loctynartsl
CIICIIMAJIbHOM TEOPUM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTHU
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMENJICHHUE BPEMEHU U COKpAIllEHHUE
JUTHBL.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C 3Heprneﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. SHGPFI/IH
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [1nanka cBsizu 3Hepruu GOTOHA C €ro YacCTOTON. DHeprus
U UMIyJbC (HOTOHA.

OTtkperTue n uccnenoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3aKoHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICUCTBHUE 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 Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEU SHEPTrUU aTOMa BOJIOPO/IA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4ecknue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
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, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHsS sapa. OTKpwITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

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

Anbsda-pacnan. ODNEKTpOHHBIM 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. Tepmosnepubiii cunTe3. [IpobOiieMbl U MEPCHEKTUBHI
SIICPHOMN YHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yHaMEHTaJIbHbIE B3aUMOAEHCTBUA. EMMHCTBO (pu3nyecKoi KapTUHBI MUPA.

TexHuueckue yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, 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 pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

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

ComnHeunas cucreMa.

Comuue. ConHeuHass akTUBHOCTh. McTrounuk sHeprun ConHUIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpalibHbIM KJlace —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIHPHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIBHOCTH. BHYyTpeHHee cTpoeHue



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

Muneunbiii I[lyte — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky u kBa3zapel. YEpHbIE IBIPBI B sAApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa006:1a. Pazberanve rajgakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI ONpe/eieHUs MOJ0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

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

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOWM, TEXHOJIOTUYECKO,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTHHE MHUpPA, POJb (PU3NUECKON TEOpHH
B (OpMUpPOBAaHMM TPEACTABICHUN O (PU3NUECKON KapTUHE MHpaA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM PsIIy 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.

Mescnpeomemnvie noHsimus, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMBbl YpPaBHEHHI, TPUTOHOMETPUYECKHUE
GYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWHA HA OCHU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNieHHE TUIOMIAIN TUTIOCKUX QPUTyp v 00bEMa Ted.

buonoeus: »>nekTpudeckuwe SBICHHWS B JKUBOW MPHUPOJE, KoJeOaTeabHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMS KPUCTAJUIMUECKOW PEHIETKH, CHEKTPATbHBIN
aHaJu3.



l'eoepagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJieKW MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTPONEpENady, TEHEpPATOpP MNEPEMEHHOTO TOKa,
AJIEKTPOJABUIATENIb, WHAYKLIUOHHAS II€Yb, pajap, PaAUONPUEMHHK, 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 yudebOHoOro mpenMera «®dusmka» Ha ypOBHE CpEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS YueOHOTo npeameTra «PU3uKay JOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalOUIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHHE >KU3HEHHOTO
ONbITAa U ONbITA JEITEILHOCTH B MPOILIECCE PEaTM3allMi OCHOBHBIX HAITPaBICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMUA 00YUaIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATHE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o01IeCcTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COUMAIIBHBIMU MHCTUTYTaMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKCHUSIM
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 GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

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 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTU
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

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

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeIbHOCTH HKOJOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/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
LEJISIM, OIIEHUBATh PUCKH MOCIEICTBUI AESITEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOM TEPMHUHOJIOTHUEH, KIFOYEBBHIMU TOHATHUSAMH M METOJaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pelIeHUs 3ajad (U3UUECKOTO COJepKaHUs, MPUMEHEHHUIO0 Pa3IMYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

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

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTh, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTh 3HaHUS 1O (HU3UKEe B MPAKTUYECKYI0 00JacTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(GOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

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

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYLIECTBJISTh OOIIEHHWE Ha ypokax (U3MKM U BO BHE-YpPOUHOMU
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyalldd M CMAT4aTh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

MOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAWBUAYaTbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTaBJAThH IUIAH JICHCTBHM,
pacrpenensaTh pojid C YYETOM MHEHHUM YYacCTHUKOB, OOCYXIAaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OIICEHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHMKA KOMAaHIbI B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISTh MO3HABATENBHYIO ACSITENFHOCTh B 00JacTH
GU3MKH W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, MJIaH BBIMOJHEHUS MMPAKTUIECKONW paboThl ¢ YUETOM MMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U NMPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEINOUTEHU;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
($U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YyIHTATOB IENISM;

BJaJIeTh  HABBIKAMU  TIO3HABaTENIbHON  pedrexkcnn  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3YylbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI peIIEeKCUH ISl OLICHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pElIeHHUS;

YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHUS MO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe i1 YPOBHA CpeaHero oOimiero oOpa3oBaHUs Yy OO0ydYaroIIuXCs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKJIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIMpPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh AaJaNTHPOBATHCA K
AMOIMOHAIILHBIM U3MEHECHHSIM | TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATH MCXOMSl U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MIOHUMATh AMOIIMOHATBLHOE COCTOSHUE
JIPYruX, YYUTHIBATH €ro IMpPH OCYIIECTBIEHUU OOUICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOHQIUKTHI.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kJjacce mNpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib B MecTO (pu3MKu B (HOPMUPOBAHUH
COBPEMECHHOM HAay4YyHOW KAapTUHbI MHpaA, B PA3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepualabHasi TOUYKa, HHEpIMaibHasl cucTeMa OoTcuéra, abCOM0THO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AJICKTPUYECKUH 3apsii PU peIieHnH PU3NUECKUX 3aj1ay;



pacro3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KHUHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKH:  PaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJUHEHHOE
JBIDKEHUE, CBOOOTHOE TaJeHUE TeJ, ABWKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BEMa TeJ IIPU HarpeBaHUU (OXJIAXKIACHUH), TETJIOBOE
paBHOBecHe, UCHApEeHHE, KOHJICHCAIWs, IUIaBJIEHWEe, KPUCTAUIU3AIs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
ANIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPS/IOB;

ONKCHIBATh MEXAHWUYECKOE JIBIDKCHHE, UCIIONB3Ys (DU3UYECKHUE BEIUYUHBI:
KOOpJMHaTa, MyTh, MEpEeMElIEeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC TeJa, KHHETUYECKasi dHEprusi, MOTEHLUAIbHAs SHEPTUsl, MEXaHUYecKas
pabora, MexaHWuYecKash MOIIHOCTh; TPH ONUCAHWU TPABWIBHO TPAKTOBAThH
(GU3MUECKNT CMBICT HCIOIB3YEMbBIX BEIIMYWH, WX OOO3HAYCHHUS] W EIUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMH
BEIUYMHAMMU;

ONKCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TEM M TEIIOBBIC SIBICHHUS,
UCTIONB3Yysl (U3WYECKHE BEIWYWHBI: JaBJICHHE Tas3a, TeMIlepaTrypa, CpeaHss
KMHETUYECKAasl SHEPTHsI XaOTHYECKOT'0 JABMKCHHUS MOJIEKYJ, CPEIHEKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, padbora rasa,
KO3 (UIIMEHT TOJIE3HOTO JEUCTBHSI TEIJIOBOTO JIBUTATENsl; TMPU OIMHMCAHUH
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCTIOIB3YEMBIX BEIWYWH, WX
0o0O3HAUeHUs W EAWHMIBI, HaXOAUTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO
(bu3MUECKYI0 BEIMUMHY C IPYTUMHU BEJTMYMHAM;

OIKCHIBATh U3YYCHHBIC AIEKTPUUECKHNE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHHS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUYMHBI: DJICKTPHUUCCKUIN 3apsij,
ANEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD IOJIS, MMOTEHIINAJ, pa3HOCTh MOTCHIINAJIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICH HCIHOJIb3yEeMbIX
BEIMYMH, WX OOO3HAUCHWUS W CIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 GU3UYECKYIO BETMYUHY C IPYTUMH BEITMYNHAMU,

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECCHl U SIBJICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBI M TIPUHIIMIIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DHEPruH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIMI CYTIEPIIO3UIIMA CHJI, TPUHITUI PABHOMPABUS WHEPIUATHHBIX CHCTEM
0TCuéTa, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHMS BEIIECTBAa, TIa30BbIE
3aKOHBI, CBSA3b CPEIHEW KMHETHUYECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYT C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyinoHa, TpW HSTOM pasjinyaTth CJIOBECHYIO



(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TPaHMIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JEHCTBUS MalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUSA MX OE30MaCHOTO HCIOIb30BAHUS B
TIOBCEIHEBHOU KU3HU;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
IPOIIECCOB C HCMOJb30BAHUEM TMPSMBIX U KOCBEHHBIX H3MEpPEHUH, NMPU 3TOM
dbopmynupoBath mpoOJeMy/3ajady U TUINOTE3Yy Y4€OHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYAOBaHHWSA, MPOBOAHWTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYILIECTBIISAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, IPU
ATOM BBIOMpAaTh ONTHUMAIBHBIM CIIOCOO M3MEPEHHs W HCIOIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCTOJIb30BAaHUEM TMPSIMBIX HU3MEPEHUM, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
¢uKcupoBaTh pPE3yabTaThl MOTYYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYHH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

co0oaTh npaBuia 0€30MacHOrO TpyJa MpHU NPOBEIECHUHU HCCIEIOBAHUNA B
paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTA C MCIONb30BAHUEM HM3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIo,
UCTIONB3Ys (PM3MYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCIOBHS 3a7a4n
BbIOMpATh (PU3MYECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOo/IMMbIE Il €€ pelleHHus, MPOBOAUTh PacUEThl M OLICHUBATh PEaTbHOCTh
HOJYYEHHOT0 3HaUYEHUS! PU3NYECKOMN BETUUHHBDI;

peliaTh KaueCTBEHHBIE 33aUH: BHICTPAUBATh JIOTHYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCTOJB30BaTh  MPH  pPEUIeHMH  yuyeOHBIX  3aJad  COBpPEMEHHbBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsI TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETALIUN
U TpeJCTaBlieHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYSeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

OPUBOAUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IPOIECCOB OKPYKAIOIIEr0 MHUpAa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (hU3MKE B MOBCEIHEBHOM XU3HU
i obecriedeHust 0€30MacHOCTU MPH OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM Pa3IUYHBIX COLUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAaHUPOBATh JICSITEIHLHOCTh B HECTAHJAAPTHBIX CUTYaAIMSIX, aJCKBAaTHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHUE paCCMaTPUBAEMOMN MTPOOIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCTOo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KApTUHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIbHOCTU JIOAEH, LEIOCTHOCTh U €IMHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS HW3YyYEHHBIX (QPU3NYECKUX MOJENei:
TOYEUHBINA ANEKTPUUYECKUN 3aps, JIyd CBETa, TOUYECYHBIN UCTOYHUK CBETA, AECpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO SApa TPH PEIICHUH (PU3UIECKUX
3azay;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TMPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKU: DIIEKTPUUECKAs] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JEHUCTBUSI TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MAarHUTHOIO TIOJsS Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
uHTeppepeHurs, aubpakuus W HOOJAApU3alMs CBETa, JHCIEpPCUs CBETA,
dotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JMHENYATOro0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHBIC CBOMCTBA BEMHIECTBA (IEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCIOJb3Yys (U3UYECKHE BEIUYUHBIL:
AIEKTPUYECKUN 3apsijl, CWJa TOKA, DJIEKTPUUECKOE HANpSIKEHUE, DICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOJABIKYIIAs CUiia, paboTa TOKa,
WHAYKLIHAST MarHUTHOrO mojs, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHull B KojeOaTeNbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IIpoIecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHulM, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUjla JIMH3bI, NMPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PU3HUECKHI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YCHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEIIMYHNHAMU;



OMHUCHIBATh H3YyYCHHBbIC KBAHTOBBIC SBJICHUS M TPOLECCHI, HCIOIb3YS
¢u3znueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUsi M UMITYJIbC (OTOHA, IEPUO]T TOTypacIaa, SHEPTUSI CBA3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIUYUH, MX OOO3HAYEHUS U E€IUHUIIBI, YKa3bIBaThb (HOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3MUECKYI0 BEIWYMHY C JIPYTUMHU BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Yd (PU3HUECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEN0BATENBHOIO U NapalIeIbHOrO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jlxkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIHUH, 3aKOH MPSMOJIMHENHOI0 pACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAaHEHUs JHEPTUHU, 3aKOH COXPAHEHHsS HMMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4uCia, MocTynaTel bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JacTH)
IPUMEHUMOCTH;

ONpENIENATh HANIPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJISI IPOBOIHHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh U OIKCHIBATh H300paXEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTBI TI0 MCCIENOBAHUI0 (U3UYECKUX SIBICHHN U
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOJeMy/3agady U TUMNOTE3y Y4eOHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIATH MPSMbIC M KOCBEHHBIC U3MEPCHHS (PU3NUECKUX BEIHYUH, TIPH
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C HCIOIH30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU STOM KOHCTPYUPOBATh YCTAHOBKY, (HUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHUE TAOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0oaTh mpaBuiia 0€30MaCHOTO TpyJa MpH MPOBEACHUH UCCIIEIOBAHUN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U MPOEKTHOU
JESITENBHOCTA C MCIOIB30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu



BbIOMpATh (PU3UUECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIUYMHBI U (POPMYIIbI,
HEOOXOoAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LETIOYKY PACCYXXIECHUU C ONOPOM Ha WM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU W
(bU3UYECKHE SIBJICHNUS,

UICIIOJIb30BATh IIpU  peLICHUU yuyeOHbIX  3ajad COBpPEMECHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALIMU
U TpEJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMyto HH(POPMAIIHUIO;

OOBSICHATh MNPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA WX OE30MACHOI0 HUCIOJIb30BAHUS B MMOBCEIHEBHON
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISl COXPAHEHUS 30POBbS U COOJIOJIEHUS HOPM 3KOJIOTMYECKOI0
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TPYMIbl, PALUOHAIBHO pacHpenesiarTh O0O0A3aHHOCTH WU
IUJJAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJl€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE PACCMATPUBAEMOI POOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Pasznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHUS 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 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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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 ITPOI'PAMME 68
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11 KVIACC

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 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

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/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK
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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

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

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 Obobuaiousee nopropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
/i Tema ypoka Beero Kontpoabubie | IlpakTnyeckue 06pa3oBATEbHbIE
padoThbI padoTsI pecypenI
IlepBuunslii nacTpykTax no T.b u O.T.
®usnka — Hayka o npupoje. Hayunsie
METO/bI TIO3HAHMS OKPYKAIOLIEro MHUpA.
Ponb 3kcniepumeHTa 1 TeOpuH B MpoLecce
MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (pH3HKeE. 1 bu6nuorexa [IOK
MonenupoBanue GU3NIECKUX SIBICHUN U https://m.edsoo.ru/ff0c32e2
npoueccoB. HayuHble runoressl.
®duznyeckue 3aKOHbI U TEOpUU. I paHULIbI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyHIIMT COOTBETCTBHUS.
Poib u MecTo dusuku B popMupoBaHUN
COBPEMEHHON HAYYHOU KapTUHBI MUpPA, B 1 bubmmorexa [IOK
N b https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JEATEIbHOCTH JIFOIEH
Mexannueckoe BukeHue. OTHOCUTEIBLHOCTD
MEXaHUYECKOro ABrxkeHus.Cuctema oTcuéra.
Tpaexropus. [lepemelienue, CKOpoCTh
(cpemHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U 1 bu6mmoreka [JOK
YCKOPEHHE MaTepUAIbHON TOYKH, UX https://m.edsoo.ru/ff0c3508
MIPOEKIIMU HA OCH CUCTEMBI KOOPAMHAT.
CrnosxeHue nepeMeIeHUN U CII0KEHHE
CKOpPOCTEM.
PaBHOMEpHOE IPSIMOJIMHEWHOE IBUYKEHUE. 1 bubnuorexa [JOK



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

I'paduku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, ITYTH U TIEPEMEIICHHS
MaTepuaIbHON TOYKU OT BPEMEHHU.

https://m.edsoo.ru/ff0c3620

PaBHOYCKOpEeHHOE MPSAMOIUHENHOE
neuxenue. ['paduku 3aBucumMoctu

but6mmoreka [IOK

5 KOOPJHWHAT, CKOPOCTH, YCKOPEHHS, ITyTH 1
P p y pv yr https://m.edsoo.ru/ff0c372¢
nepeMenIeHus MaTepUuaIbHOU TOYKU OT
BPEMEHH.

6 CBobOoaHOe mageHune. Y CKopeHue bubnuorexa [JOK
CcBOOOIHOIO MalCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe nBuxeHue. J[BrkeHue
MaTepuaIbHON TOYKHU MO OKPYKHOCTH C
MOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

VYrii0Bast CKOPOCTb, JIMHEMHAS! CKOPOCTb.
7 Ilepuox u yactora oOpareHus bubmorexa HOK
p p ’ https://m.edsoo.ru/ffOc3ada
LlenTpocTpeMUTensHOE YCKOPEHHUE.
TexHu4eckue ycTpoiuCcTBa U IPAKTUYECKOE
MPUMEHEHHUE: CIIUJIOMETP, TBUKEHHE
CHApSI/IOB, IIEMTHBIE U PEMEHHBIE TIEPEIAYUH.
[TpuHIIMTT OTHOCKUTENBEHOCTH [ amuiest.
8 HNuepnnansasie cucteMbl orcueTa. IlepBriil bubmmorexa [OK
p P https://m.edsoo.ru/ffOc3be8
3akoH HrioToHa
Macca tena. Cuna. [IpuHuun cynepno3unumn
9 cui. Bropoii 3akon HeroToHa mis bubmorexa HOK
’ P . https://m.edsoo.ru/ffOc3be8
MaTepuaIbHON TOYKH
Tpertuit 3akoH Hpl0TOHA 17151 MaTEpUAJIBHBIX bu6mumorexa [IOK

10
TOYECK https://m.edsoo.ru/ff0c3be8

11 3aKOH BCEMHUPHOTO TAroreHus. Cuna bubnmnoreka [JOK

TAXKCECTH. HepBasf KOCMHUYECKasa CKOPOCTh

https://m.edsoo.ru/ff0c3d00
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12

Cuina ynpyroctu. 3akoH ['yka. Bec tena

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8

13

Tpenue. Bugsl TpeHus (okosi, CKOJIbKEHHUS,
kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHMSI CKOJIBKEHUS U CUJIA TPEHMSI TTIOKOSI.
Koaddurment tperns. Cuna conmpoTHUBICHUS
IIPU JIBUKEHUH TeJa B )KUAKOCTU WIIM rase

bubnaunorexa LIOK
https://m.edsoo.ru/ff0c3f76

14

[locTynarenbHoe U BpaliaTelbHOE ABUKEHUE
a0COIIOTHO TBEPIOTO TeNa. MOMEHT CHITBL
[Inevo cunbl. YcioBus paBHOBECUS TBEPAOTO
Tesia. TeXHUYeCcKrue yCTpoucTBa U
MPaKTUYECKOE MPUMEHEHHUE: TTOAIIUITHUKH,
JIBJKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

bubmmoreka [JOK
https://m.edsoo.ru/ffOc41a6

15

NMnynbec maTepranbHOW TOYKH, CUCTEMBI
MaTepuaibHbIX ToueK. IMIynbc cuibl. 3aKOH
COXpaHEHUs UMITyJIbca. PeakTuBHOE
JIBUOKEHUE. YTIPYTHE U HEYIIPYTHe
CTOJIKHOBEHUsA. TeXHUUYECKHE YCTPOMUCTBA U
[IPAKTUYECKOE PUMEHECHUE: BOJOMET,
KOIEP,NPYKUHHBIN MHCTOJET, IBUKEHHE
paker.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pa6Gora u momnHocTh cunbl. Kunetnueckast
sHeprusi MatepuanbHoi Touku. Teopema 00
M3MEHEHUN KMHETHYECKOW SHepruu

bub6nunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

[Torenumansuas sueprus. [lorennumanbHas
SHEPTHsS YIpyro JeGopMUpPOBAHHOMN
npyxuHbl. [loTeHuuanbHas sHeprus tena
BOJIM3U TTOBEPXHOCTH 3eMIIH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

HOTGHHI/I&]’IBHHG 1 HCIIOTCHIMWAJIbHBIC CHUJIBI.

but6mmoreka [IOK



https://m.edsoo.ru/ff0c3e18
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CBs3p pa6OTBI HEIMOTCHIIMAJIBHBIX CUJI C
H3MEHEHHEM MEXaHNYeCKOM OHEPrun
CHCTEMBI Tel. 3aKOH COXPAaHCHUA
MEXaHUYEeCKOMH OHEPrun

https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota «lccrnenoBanue cBs3u
paboThI CUJIBI C U3MEHEHHEM MEXaHUYECKON
SHEPrUM Tejla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

20

Konrtponsnas padora Nel no reme
«Kunematuka. [uaamuka. 3aKOHBI
COXpaHCHHSI B MEXAHHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-
KMHETUYECKON TEOPUU U UX OIBITHOE
o0ocHOBaHMEe. BpoyHOBCKOE IBUYKEHHE.

Hudpdysus

bu6anoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaktep IBHKEHUS U B3aUMOICHCTBHS
4acTul BeuiecTsa. Monenu cTpoeHus ra3os,
KUAKOCTEH U TBEPIBIX TN U OOBSICHEHHE
CBONCTB BEILIECTBA HA OCHOBE 3TUX MOJENEH.

23

Macca monekyn. KonnuecTBo BeliecTsa.
[TocTostnHast ABoraapo

24

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

25

Uneanpueiii raz B MKT. OcHOBHOE
ypaBauenue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AbcomoTHas TemrepaTypa Kak Mepa cpeiHen
KMHETUYECKOM SHEPTUU JBHKEHUS MOJICKYIL.
VYpaBaenue Menpeneera-Knaneiipona

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



https://m.edsoo.ru/ff0c478c
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27

3axoH [lanpToHa. ['a30BbIe 3aKOHBI

Jlaboparopuas padota «MccienoBanue

28 3aBHCHUMOCTH MEX/y IapaMeTpaMu
COCTOSIHUS Pa3PEKEHHOTO Ta3ay
W3onporeccsl B Ua€anbsHOM rase ¢
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.

29 ['paduueckoe mpeacTaBIeHrE U3OMPOLIECCOB: bu6nuorexa [IOK
U30TepMa, 30Xopa, nzodapa. TexHuaeckue https://m.edsoo.ru/ff0c570e
YCTPOMCTBA U MPAKTHUECKOE PUMEHEHHE:!

TEpPMOMETp, bapomeTp.
TepmonnHamuueckas cucreMa. BHyTpeHHss
SHEPTUsl TEPMOJTUHAMUYCCKON CUCTEMBI U
N bubmuoreka [IOK
30 crocoObl e€ n3meHeHus. Konmuectro
https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHSss sHeprus
OJIHOATOMHOTO HJIeaJIbHOI0 ra3a

31 Bunb! Teruionepegaun: TemIONPOBOIHOCTD, bu6mmoteka [IOK
KOHBEKUMS, U3Ty4YCHHE. https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTH BEILIECTBA.

bubmmoreka [IOK
32 KonudecTBo TEmIOTHI IIpH TETUIONIEpEaaye.
. https://m.edsoo.ru/ff0c5¢c36
AnuabaTHBIN mporecc
IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
33 MpUMEHEHHE K u3ompoueccam. ['paduueckas bubnnorexa [JOK
P P P https://m.edsoo.ru/ffOc5efc
HHTEpIpeTanus paboThl rasa.

34 HeobpaTtuMocTs po1ieccoB B MpUpoIe. bubmuoreka [JOK
Bropoli 3aKk0H TEpMOAMHAMUKHI https://m.edsoo.ru/ff0c6230
[TpuHIUI ASHCTBHS B TETJIOBBIX MaIIMHAX.

but6mmoreka [IOK
35 [TpeoOpazoBaHus 3P9HEPTUHU B TEIIOBBIX

mamrHax. KIIJI TermoBoi MammHbl

https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c6230
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Huxn Kapuo u ero KIIJI. Texanueckue
YCTPOWCTBA U MPAKTHUECKOE MPUMEHECHHE:

36
JIBUTATENIb BHYTPEHHETO CropaHus, ObITOBON
XOJIOJUIBHUK, KOHIUIIMOHED.
37 DKOJIoru4ecKe npooIeMbl TEIIOIHEPTeTUKU
38 O6o06marommii ypok «MoJIeKyIsipHast bubnmnoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
Konrponsnas pabora Ne2 o reme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
[TapooOpa3zoBaHue 1 KOHJEHCAIIMS.
Hcnapenue u kunenue. Y [eiapHas TEIIoTa bu6mumorexa [IOK
40
napoo0pazoBaHus. 3aBUCUMOCTh https://m.edsoo.ru/ff0c63b6
TEMIIEPATypPbl KUTICHHSI OT 1aBICHUSI.
AOCOIOTHAS M OTHOCHUTEJIbHAS BIaKHOCTD
Bo3ayxa. Hacelmennsnii map. Texuudeckue
YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHUE:!
41 TUTPOMETP U MICUXPOMETP, KaTOPHUMET bubmorexa LIOK
P P POMETP, P P> https://m.edsoo.ru/ff0c64d8
TEXHOJIOTUH MOITYYEHHUS COBPEMEHHBIX
MaTEepUajIOB, B TOM YUCIIE HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTHH.
TBépnoe teno. Kpucrannuueckue u
42 amop¢HbIe Teraa. AHU30TPOIHS CBOWCTB bubmmoreka [JOK
KpucTauioB. JKuaKue KpUCTaILIbI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepuabl
43 IInaBnenue u Kkpucrauusanus. Y aesbHas bu6mumorexa [IOK
TeruioTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6nuorexa [IOK
44 YpaBHEHHE TEIIOBOTO OaaHca 1

https://m.edsoo.ru/ff0c6820 v



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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DIIeKTpU3aus TeJl. DJICKTPUUECKUHN 3apsil.

bubnunorexa LIOK

45
JIBa BH/1a 2IEKTPUYECKHX 3apSAI0B https://m.edsoo.ru/ff0c6bcc
IIpoBOAHUKH, TUDICKTPUKU U
46 H(I))J'I OBOJTHUKH 3aK(I:))H COXpaHEHUS bubmmorexa [IOK
YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsia
BiaumopeiictBue 3apsanoB. 3akon Kynona.
47 ToueuHEIN MIIEKTPUIESCKUHN 3apsi bubnmorexa HOK
P PAR. https://m.edsoo.ru/ffOc6ced
DeKTpUYECcKoe MoJIE.
Hampsk€HHOCTB DJIEKTPUYECKOIO MOJIA.
48 [TpuHIUTT CYTIEPIIO3UITUH DIICKTPUUECKUX bubamorexa [IOK
P o yHep . P https://m.edsoo.ru/ffOc6df2
nosiert. JInauu HanpsKEHHOCTH
49 Pabota cuit 31eKTpOCTaTUYECKOTO OIS, bu6muoreka [IOK
[Torenunan. Pa3HOCTh MOTEHITUAIOB https://m.edsoo0.ru/ff0c6f00
[TpoBOTHUKY M TUAJIEKTPUKH B
50 BJ'IpeKT OCTaTHICCKOM nTonIe bubmmorexa LOK
P ' https://m.edso0.ru/ff0c7018
Jusnextpudeckas MpoOHUIIAEMOCTb
bubnuoreka [JOK
51 DnekTpoéMkocTh. KoHaeHncaro
P 8 P https://m.edsoo.ru/ff0c7126
59 DIIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOPA. bubmmoreka [JOK
DHeprus 3apsHKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTopHnas pabora "U3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMN AEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMMPOBAJIBLHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHHE YICKTPOIpUOOpOB
55 DJIEKTPUYECKUH TOK, YCIOBUS €T0

CyHICCTBOBAaHHA. HcTouHuku ToKa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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[TocTosinnbiii TOK. Cuita Toka. Hanpsxkenue.
ConpoTtuBiieHue. Y 1eIbHOE CONPOTUBIICHUE
BenlecTBa.3akoH Oma Jij1s ydacTka Lenu

56

[TocnenoBarenpHOE, MapasieaIbHOE,
CMEIIIaHHOE COSIMHEHHE IPOBOTHUKOB.
JlabopaTtophnast pabota «M3ydenue
CMEIIAaHHOTO COSAMHEHUSI PE3UCTOPOBY

bu6anoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOITHOCTB JEKTPUYECKOTO TOKA.
3akoH /xoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

DNEeKTpOABUKYILAsl CHJIA U BHYTPEHHEE
COMPOTHUBJIEHNE UCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM) 31EKTPUUYECKOM
nenu. Kopotkoe 3ambikanue. JlaboparopHas
pabota «M3mepenne 3JIC ucTOUHNKA TOKA U
€ro BHYTPEHHEI'0 COIIPOTHBIICHHS»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAS MPOBOJAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METaJUIOB OT TEMIEPATYPHI.
CBepXITpoBOJIUMOCTD

60

DnekTpuueckuil Tok B Bakyyme. CBoicTBa
AIIEKTPOHHBIX ITyYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAS U
NpuMecHas NpoBoaAUMOCThb. CBOMCTBA Pp—N-
nepexoa. [lomynpoBogHIKOBBIE TPHUOOPHI

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

62

DJIEKTPUUECKUHN TOK B pacTBOpax 1
pacIuiaBax 3JIEKTPOJIMTOB.
DNEeKTpOoNUTHYECKAs JUCCOLIMALIMSL.
DNEeKTPOIN3

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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DJIEKTPUYECKUH TOK B razax.

. . bubnuotexa [JOK
63 CaMOCTOSATETHHBINA M HECAMOCTOSATETbHBIN 1
https://m.edsoo.ru/ffOc84ae
pas3psa. Mounus. [Tnazma
DnexTpuueckue MpruOOpPHI U YCTPOUCTBA U UX
64 i aKTI/II)‘leCKOG i I/FI)MeHSHI/Ie'yH I;.BI/IJ'Ia 1 bubamorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. but6mmoreka [IOK
65 O0600marmHi ypoK «IEKTPOTUHAMHUKA) 1 httos://m.edsoo.ru/ff0c88be
KonrponbHas pabora o teme bu6muoreka [IOK
66 1
«IneKkTpoauHamMuKa" https://m.edsoo.ru/ff0c8a8a
67 PesepBHblit ypok. [ToBropenue mo reme 1 bu6nuorexa [IOK
"Mexanuka" https://m.edsoo.ru/ff0c8c56
PesepsHblii ypok. [IoBTropenue o reme bu6muoreka [IOK
68 n n 1
MonekynsipHas Gu3uKa 1 TepMOJIUHAMHUKA https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
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11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Ne nu(ppoBbIe
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuueckue 0BpazoBaTeNbHbIC
padoThI padoThI pecypest
[TepBuunsiif nacTpykTax no T.b. u O.T,
[TocTosiHHBIE MATrHUTHI U UX B3aUMOJICHCTBHE.

1 MaruauTHoe nosie. BekTop MarauTHoOM 1 bu6nuoreka [IOK
UHAYKUUU. JINHUY MarHUTHON https://m.edsoo.ru/ff0c9778
uHaykuu. KapTrHa TMHUNA MarHUTHOM
MHIYKIUU T0JI IOCTOSIHHBIX MarHUTOB.

MarHuTtHO€ 10J1€ IPOBOJHUKA C TOKOM.
Kaptuna nuHuit MHAYKIIMU MarHUTHOTO TMOJIS

5 JUIMHHOTO TIPSIMOT'O IPOBOAHUKA U 1 bubnnoreka [IOK
3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJAHUKA, https://m.edsoo.ru/ff0c98fe
KaTyIKH ¢ TokoM. OnbIT DpcTena.

B3anmopeiictBre NIPOBOJIHUKOB C TOKOM

3 JlaGopatopHas pabora «3yuenue 1 1 bubnuoreka [IOK
MAarHUTHOTO TOJISI KATYIIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO IOJIs1 HAa MPOBOJHUK C
TokoM. Cuna Ammnepa e€ MOJyib U

4 Harnpasienue.JlabopaTopHas padora 1 1 brbmorexa LIOK

N https://m.edsoo.ru/ff0c9ac0
«MccnenoBanue AeMCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHMTHOTO MOJISI HAa IBUKYIYIOCS
5 3apskeHHyro yactuny. Cuina Jlopenna, eé 1 bu6mmoreka [IOK

MOJyNb U HampaBieHue. Pabota cumbl
Jlopenna

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
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DnexkTpoMarHuTHas MHAyKIus. [loTok
BEKTOpa MarHUTHOM MHAYKIUHU. DJ[C
WHYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
naaykuun Papanes. [pasuno Jlenna

JlaboparopHnas pabota «lccnenoanue
SIBJICHUS DJIEKTPOMArHUTHON MHAYKLIUN

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

NHnyKTUBHOCTD. SIBIIEHHE CAMOWHIYKIIUH.
O/1C caMonHAYKIIMU. DHEPrUsl MAarHUTHOTO
MOJISI KaTYLLIKH C TOKOM. DJIEKTPOMarHuTHOE
oJie

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoiCcTBa U UX IPUMEHEHHE:
IIOCTOSIHHBIE MAarHUTBI, 2JIEKTPOMArHUTHI,
AJIEKTPOJBUIaTElb, YCKOPUTEIH
AJIEMEHTApHBIX YaCTHLl, UHAYKLIMOHHAS [1€Yb

10

O6o06marommii ypok «MarHuTHOE TOJIE.
3J'I€KTPOM&FHI/ITH&$I I/IHILYKHI/HI»

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

11

Konrponsnas padora Nel mo reme
«MarsuTtHoe 1noje. DJIeKTpOMarHuTHas

WHTYKITAS

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

12

KonebarensHas cuctema. CBOOOHBIE
MexaHndeckue konebanus. [lepuon, yacrora,
amMIuuTyAa u ¢asza xonedanuil. [IpyxuHHbII
MaATHUK.MaTeMaTHu4eCcKuil MasiTHUK.
["apmoHnueckue konebanus. Y paBHEHHE
rapMoHuueckux konedanuid. [lpeBpaienue
SHEPTUU

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnas pabota «lccnenoanue
3aBHCHMOCTH M€pH0/ia MaJbIX KoJeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MAaCCHI



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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rpy3a»

Konebarenbublit KoHTYp. CBOOOHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs B UACaTHbHOM

14 K01€0aTeIbHOM KOHTYPE. AHATOTUS MEXKT bubmorexa LHOK
ype. Y https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU H HICKTPOMArHUTHBIMH
KoJie0aHUsAMU
®opmyna ToMcoHa. 3aK0H COXpaHEHUS
15 SHEPIUU B UACATLHOM KOIe0aTeIbHOM bubmorexa [IOK
P https://m.edsoo.ru/ffOch9c4
KOHTYpE
[IpencraBieHne 0 3aTyXarOMUX KOJICOAHUSX.

16 BoinyxaeHHble MEXaHUYECKUE KOJIeOaHMs. bub6numorexa LIOK
Pe3onanc. BeinyxneHHbIe https://m.edsoo.ru/ff0cbb86
AIIEKTPOMArHUTHBIC KOeOaHus
IlepemenHsIil ToK. CHHYCOUAIBHBIN

17 NEPEMEHHBII TOK. MOITHOCTh TEPEMEHHOTO bub6mmorexa [IOK
TOKa. AMIUTUTYTHOE U JICHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAUEHHUE CUJIBI TOKA U HATIPSHKEHUS

18 Tpaucdopmarop. [IpousBoacTBo, nepenayua u
noTpeOIIeHNE STCKTPUIECKOM SHEPTHH
YCTpOUCTBO M IPAKTHUECKOE TIPUMEHEHUE

19 AIIEKTPUIECKOTO 3BOHKA, TEHEpaTOpa bubmmorexa [IOK

p . patop https://m.edsoo.ru/ffOcc324
MEPEMEHHOT0 TOKa, TUHHUM dJIeKTpornepeaad
DKOJIOTHYECKUE PUCKH MTPU IPOU3BOJICTBE

20 3eKTpodHeprun. KylibTypa ncnoib30BaHus
AJIEKTPOIHEPTHH B MMOBCETHEBHOM JKU3HH
MexaHn4yeckre BOJHBI, YCIOBHS

bu6nuorexa [IOK
21 pacrtipoctpanenus. [lepuona. CkopocTh

pacnpoCTpaHEHUs U JIYIMHA BOJIHBI.

https://m.edsoo.ru/ffOccab4
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[Tonepeunsle U IPOOJIbHBIE BOJIHBI.
WnTepdepenus u nudpakuums
MEXaHUYECKUX BOJIH.

22

3Byk. CkopocTb 3ByKa. [ poMKOCTB 3ByKa.
Bricora Tona. TemOp 3ByKa

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMAarHuTHBIE BOJHBI, UX CBOMCTBA U
CKOPOCTb. Y CJIOBUS U3JIY4CHUS
AJIEKTPOMATHUTHBIX BOJIH.B3anmHas
opueHTanus Bektopos E, B, VB
a3nekTpoMarHuTHoM BostHe [llkana
93JICKTPOMATrHUTHBIX BOJIH. [IpuMeHeHune
AJIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY.

bu6nuorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpyuHIUMIIBI paIUOCBSA3HU U TEJIEBUICHHUS.
PasButue cpencts cBsizu. Pannonokanmusi.
DIIEKTPOMAarHuTHOE 3arpsi3HEHNE
OKpykaroleit cpeasl. TexHnueckue
YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasl AUATHOCTHKA B TEXHUKE U
MEIUIIUHE, paaap, PaIuONpUEMHUK,
TeNIeBU30p, aHTeHHa, Tenedon, CBY-neup

25

KonTponbhas paborta No2 «Konebanust u
BOJTHBD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

26

I'eomerpuueckas ontuka.. [Ipssmonuneiinoe
pacnpocTpaHEeHUe CBETa B OJHOPOJHON
cpeae. Toyeunslit ucTouHUK cBera. JlIyu
cBeTa

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cd350

27

OTpameHHe cBeTa. 3aKOHBI OTpa’XCHUA CBCTA.

[TocTpoenune n3o0pakxeHuil B TUIOCKOM

bubmuorexa [IOK
https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd4e0

3epKane

28

[Mpenomiienue cBeta. 3aKOHBI MPEIOMIICHHUS
cBera. AOCOMIOTHEIN [TOKA3aTeNb
npesomiieHus. [lonmHoe BHyTpeHHEE
orpaxenue. [IpeebHbIA YToJ1 MOJTHOTO
BHYTPEHHETO OTPaKEHUS

bubmuorexa [IOK
https://m.edsoo.ru/ffOcd7f6

29

Jlaboparopuas pabota «3mepeHue
MOKa3aTelisl MPEJIOMIICHHSI CTEKIIa

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

30

JIunssl. [locTpoenue n3odpaxxeHuil B IMH3E.
®opmyiia TOHKOH JIMH3bL. Y BEJIMYEHUE JIUH3BI

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

31

JlabopaTtopHast pabota «MccnenoBanue
CBOWCTB M300paKCHUN B JIMH3AX)»

32

Hucniepcust cBeta. CIoKHBINA COCTaB OEJIOTO
cBera. L[Ber. JlabopaTopnasi pabota
«Habnronenue qucnepcuu cBeTay

33

BonnoBas ontuka. IaTepdepennus ceera.
KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOJII0AEHNSI MAaKCUMyMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX
CUH(]A3HBIX KOT€PEHTHBIX HCTOYHHKOB.
IIpeness! IpUMEHUMOCTH I€OMETPUYECKOU
OITHKHU.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

Hudpakmus ceera. udpakunonHas
pewéTka. Y ciioBue HaOI0eHHs INIaBHBIX
MaKCHUMYMOB IIpH MaJI€HUU
MOHOXPOMaTHYECKOI'O CBETa HA
JU(paknoHHY0 peméTKy. [lonepeyHocTs
cBeTOBBIX BOJH. [lonapusanus ceera

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cd7f6
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https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

TexHUUeCKHe yCTPOUCTBA U IPAKTUIECKOE
MpUMEHEHHUE: 0YKH, JIyma, (oToanmapar,

35 MPOEKIIMOHHBIN amnmapaT, MEKPOCKOTI,
TEJIECKOII, BOJIOKOHHASI ONITHKA,
nudpaKmOHHAs PEMIETKA, TTOISIPOUS.
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynaTel cnennaibHON TEOPUHU
36 OTHOCUTEIILHOCTH: MHBAPUAHTHOCTH MOJTYJIsI bubmorexa LIOK
' P 4 https://m.edsoo.ru/ff0cf862
CKOPOCTH CBETa B BaKyyMe, IPUHITHIT
OTHOCHUTEJIBHOCTH DUHILITEHHA.
37 OTHOCUTENHHOCTD OHOBPEMEHHOCTH. bubnunoreka [IOK
3aMeJIeHre BPEMEHU U COKpAIlEHUE JTUHBI https://m.edsoo.ru/ffOcfad2
DHeprusi U UMITYJIbC PEISITUBUCTCKOM
38 gactuiibl. CBSI3b MacChl ¢ SHEPTUEH U bubmmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHUs MOKOS
39 Kontponsnas padora «OnTtuka. OCHOBBI bub6muorexa LIOK
CIIELIMAJIbHOM TEOPUU OTHOCUTEIBHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. DHeprus u bub6mmorexa [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U HccaenoBanne Gporodddekra. bu6nuoreka [JOK
Omneitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl pororddexra. YpaBHeHUE
42 OiHmreiHa 115 hotodaddekra. «KpacHas bubmorexa LOK
P https://m.edsoo.ru/ff0d015e
rpanuiay Gorodddexra
43 Hasnenwne cBera. OnbiTel [1. H. JIeGenena. bubnuoreka [IOK
XHUMHYECKOe JeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHU4YecKre yCTPONUCTBA U MPAKTUUYECKOE

npuMeHeHue: GOoToAIEMEHT, POTOAATUHUK,
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COJIHCYHaA 6aTape;1, CBETOANON

Pemenue 3a1a4 mo reme «I€eMEHTBI

bubmuorexa [IOK

45
KBaHTOBOM OITHKH)) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITEL
46 Peszepdopaa mo paccessHUIO 0-4aCTHIL bubmorexa LIOK
pLOP P ' https://m.edsoo.ru/ff0d091a
[Inanerapuas Mogenp aToMa
bubmuorexa [IOK
47 ITocTynatel bopa
Y p https://m.edsoo.ru/ffOd0afa
H3nyuenue u nmoriomnienre GoTOHOB IPHU
48 e z;oz[e aToMa ¢ OTJHOTO (bOBH}I 3HeerH bubmaorexa LIOK
P . P p https://m.edsoo.ru/ffOd0afa
Ha Apyrou. Bunsl cnextpos
BomnHoBEIe cBOMCcTBa YacTull. BoaHEI ne
bpoiinsa. KopryckynsspHO-BOJIHOBOM 1yallu3M.
CHoHTaHHOE U BBIHYKJIECHHOE U3JIyUEHHE.
49 TexHnU4deckue yc oyp“ICTBa HII aKT}I]/IIiIeCKOG Bubmrorexa ITOK
yerp . p https://m.edsoo.ru/ff0d0ca8
MIPUMEHEHUE: CTIEKTPATIbHBII
aHaJu3(CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIM
KOMIIBIOTED.
DKCHEPUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh
cTpoeHus siapa. OTKPBITHE
50 all)[HoaKTI/IBIfOCTI/I Opl'[BITbI Pezepdopna mo Bubmorexa LIOK
p ' pHOP https://m.eds00.ru/ff0d0fd2
ONPEJICNICHUIO0 COCTAaBA PAAUOAKTUBHOTO
W3IIy4ECHUS
CgoiicTa anb(a-, 6eTa-, raMMa-U3ITy4eHUs.
ol BinsiHMe palnOaKTUBHOCTH Ha KUBBIE
OpraHU3MBI
OTtkpbITHE POTOHA U HeWTpoHa. HykinoHnHas
. bu6nuorexa [IOK
52 Mozenb sapa [eizenoepra—lBaneHko.

33apsa sapa. MaccoBoe 9uco sapa.

https://m.edsoo.ru/ff0d1162



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

N3oronsl. Anbda-pacnan. IIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-
u3yyeHue. 3aKOH paJuoaKTUBHOIO pacmaja

53

DHeprus CBsI31 HYKJIOHOB B szipe. Sl iepHble
cuibl. Jledekt macce siapa SnepHbie
peakuuu.lenenre u cunTes saep. SnepHulit
peaktop. [Ipo6iiembl, TEPCIIEKTUBHI,
HKOJIOTUYECKUE ACTICKTHI SIEPHOM
SHEPTEeTUKHU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULBL. OTKpBITHE
NO3UTpOoHa. MeToab! HaOMIOIeHHS U
perucTpanuu 3JI€MEHTapHbIX YaCTHULL.
TexHu4ecKue yCTpouCTBa U IPAKTUYECKOE
IIPUMEHEHHUE: T103UMETp, kKamepa BunbcoHa,
SIIEPHBIN peakTop, aToMHas 6omOa. Kpyribrii
ctos1 «@yHaMEHTAIIbHBIE B3aMMOJICHCTBHS.
EnuncTBO Qu3nueckoil KapTUHBI MUpay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BuTHs acTpoHoMuu. [Ipuknannoe u
MHPOBO33PEHUYECKOE 3HAYCHHE aCTPOHOMHUH.
Bun 3Bé3nnoro Heba. Co3Besnus, ipKkue
3BE3/bl, IUNIAHETEI, UX BUIUMOE ABHKEHUE.
ConHeyHast cucteMa

56

Comnuie. ConHeuHas akTUBHOCTE. MICTOUHUK
sHeprun CoJiHIIa U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE3/1bI TJIABHOU

1ocJie1oBaresbHoCTU. Jluarpamma
«CTEKTPaJIbHBIN KJIACC — CBETUMOCTB.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE



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

MIPEACTABICHUS O MMPOUCXOKIACHUU U
sposronni CoJTHIIA U 3BE3]

58

Muneunsiii [Iyre — Hama ['amakTuxa.
ITonosxenune n neuxenue ConaHua B
lNanaktuke. ['amaktuku. YEpHBIE ABIPHI B
A/1pax raJakTHK

59

Bcenennas.Pacmmpenue Beenennoii. 3akon
Xab60:ma. Paz6eranue ramaktuk. Teopus
bonpiroro B3peiBa. Pennkrosoe
u3nydeHre.MaciradHasi CTpyKTypa
Bcenennoii. MeraramakTuka

60

Hepemennsie mpoOieMbl aCTPOHOMUHU

61

62

63

KonrponsHas padora Ne3 «neMeHTbI
ACTPOHOMMH U aCTPOPUIUKI»

O6o6marommii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHUUYECKOM,
TEXHOJOTMYECKOM, COLTUATLHON 1 dTUYCSCKOM
chepax AesTENbHOCTH YeIOBEKA

O6o06marommii ypok. Pois 1 mecto pusuku u
aCTPOHOMHH B COBPEMEHHON HAy4YHOU
KapTHUHE MHUpa

64

O6o06marommii ypok. Poib dpuzudeckoit
TeOpur B (POPMUPOBAHUH TIPEICTABICHUH O
(bU3HYECKOI KapTHHE MUpPA

65

Ob6o6maromuit ypok. Mecto ¢pusnveckoit
KapTUHBI MUpa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUH O
pupoe




66 Pe3epBHbIil ypok. MarHuTHOE MoOJIE. 1
DneKTpOMarHuTHAsE UHAYKIIHS
67 Pesepsublil ypok. Ontuka. OCHOBBI 1
CIEUAIBHON TEOPUH OTHOCUTEIIBHOCTH
68 Pesepwnbiii ypok. KBanToBas ¢pusuka. 1 bubnmoreka [JOK
DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 kmace/ Msaxummes ['.5., byxosnes b.b., Corckuit H.H. oz
penakuueit [lapdentreBoit H.A., AkuinonepHoe oduiectBo «M3aaTenbcTBO
«[Ipocemienue»

» dusuka, 11 xinace/ Msikumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AknmonepHoe odmiectBo «M3aaTenbcTBO

«IIpocBemeHne»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

®usuka 10 knacc. ba3oBblil U yriryOn€HHBIN ypOBHU. Y 4eOHUK | MskuiueB
I'ennanuii SIkoBneBnuy, Corckuiit Hukonat Hukomaesuu

®uznka. 11 knacc. Yueonuk. bazoBblii 1 yriyOJIeHHBIN YpOBEHb / MsKUIIEB
['.4., byxoBues b.b., Hapyrun B.M.

PemvkeBuu A.11. ®usuka. 3agaunnk 10-11 xiacc

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

https://eds00.ru bubnroreka 1uppoBoOro 06pa3oBa-TEIHHOI0 KOHTCHTA
resh.edu.ru Poccuiickast 31eKTpoHHAs IIKOJIA

https://ege.sdamgia.ru/
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