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HOACHUTEJIBHASA 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 c¢ yuérom denepaibHOH pabodeil mporpaMMbl BOCTIUTaHUS U
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHu” ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
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, TJIAHUPYEMbIE PE3YIbTAaThl OCBOCHUS Kypca (PU3HUKU: JIMYHOCTHEHIE,
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 rojgaM o0ydeHHUs.

du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAaX 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, TOCKOJIBKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMEHEeHHEe (U3UUYECKUX 3HAHUW  OmpeenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOCHUS
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 NP BHITIOJTHEHUH UMHU YUE€OHBIX UCCIIEAOBAHUIA.

B ocHOBy kypca (usmku i ypoBHS CpEIHEro oomiero oOpa3oBaHUS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepua U3 BCEX pa3ienoB (PU3MKH, 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
dbopMUpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIIEMaMHU.

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

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIep)KaHMs, TMOCBSAIIEHHBIX SKOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
po0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKOW O€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHusl SBIAIOTCS (hu3mdeckue Teopuu (GopMHpPOBAHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
MIPOIIECCOB).

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 JIaDOpAaTOPHBIX padoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
PaKTUYECKUX paboT. BhijeneHrne B yka3aHHOM IepedyHe JIabOpaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
o0pa3oBaTeIbHOr0 TMpollecca HCXONd U3 OCOOEHHOCTEH IUIAHUpPOBAaHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE YIENAETCS PEUICHUI0 PAcyYETHBIX M KAYECTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKON MOJIETIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK MU MHTETPHUPYs 3HAHUS W3
pa3HbIX pa3zienoB. [ KauyecTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPIOC COO k wmarepuaibHO-
TEXHUYECKOMY OOECMEUYeHHI0 Y4eOHOro mporecca 0a30BbI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B kabunere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo (Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
(byHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHECHUIA.

JlaGopaTtopHoe 00OpydOBaHUE [Jisi YUYCHHUUYECKHUX NPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX W IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JabOpaTOpPHUid.

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

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOYYaIOIMUXCA K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHME HAayYHOTO MHPOBO33PEHHUSI KaK pe3yiapTaTa H3YyUCHUs
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, TEXHUKU 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
oObsicHeHUs (U3MYECKUX SBICHUHM B TpUPOAE U IS TNPUHATUA
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 BIMUAHHS 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 NIEATETbHOCTH.

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
NpOBECHUST JIA0OPAaTOPHBIX pPa0OT U OMNBITOB C YYETOM HHIUBUAYAIBbHBIX
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
YCKOpEHHE MaTepuajbHOM TOYKH, WX MPOEKIIMH Ha OCU CHCTEMbI KOOpIWHAT.
CrioxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHWHOE ABWXKEeHHE. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHS, MyTH U MepeMelleHUs
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuHeniHoe  nBWKeHHE. [[BUKEHWE  MaTepUAIbHOW TOYKH IO
OKPYHOCTH C IMOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JTUHEUHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KEHHUE CHAPSA0B, LIEMHbIE U PEMEHHBIE MTepeaadu.

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
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO OMPEAEICHNUS MIHOBEHHOMN
CKOpOCTH.

HccnenoBaHne COOTHOWIEHUS MEXAY IYTSAMHU, HPOWIECHHBIMU TEIOM 32
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  otHocutenbHOocTH  [anmunes. IlepBwii  3akoH  HbroToHa.
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 3akoH HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAICHUN.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECHUs TBEPIOro Tena. Buasl paBHOBECHS.

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

Nmnynbc MaTepuaibHOM TOUKH (Tena), CUCTEMBl 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 DHEprusl. [ToreHumnanbHas DHEPrus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

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

Paznen 3. MoJgiekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YaCTHUI BewiectBa. Molenu CTpOeHUsi Ta3oB, XKUIAKOCTEH U
TBEPBIX TENI M 0OBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama remneparyp
Llenbcus.



Mopens  upeanpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM HJeallbHOro raza. AOCONIOTHash TeMIiepaTypa Kak mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3axon JlanbroHa. M3omponeccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenecTBa. ['paduueckoe mpeacTaBieHne H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

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

OmnbIThl 110 1UPPY3UU )KUIAKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, MILTIOCTPUPYIOIIAs TPUPOY AABICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS UJEaJbHOIO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YeHHE. Y IelbHas TEIIOEMKOCTh BELIECTBA.
KonudecTBo TemIoThl npH TeIionepeaaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHenue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh POIIECCOB B MPUPOJIE.

TennoBple  MammHbl.  [IpuHOWNBL  AEWCTBUA — TEIUIOBBIX — MAIIHWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nercTBus TermmoBord MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW 3HEpPruM Teia MPU COBEPIICHUH PadOThl: BHUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEéM TpeHus (BUIC0EeMOHCTpaIus).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcarus. Vcmapenne n kuneHue. AOCONIOTHAS |
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HachelmeHHbIM map. YjaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

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

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpOMCTBAa M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

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
OnekTpuzaumsi Tel. OJIEKTpUYecKuil 3apsan. JBa Buaa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe moje. Hanpsok€HHOCTh  AnekTpuueckoro mofs.  [IpuHiun



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

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

OnekTpo€MKOCcTh. KonaeHcaTop. DIeKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIECKTPOCKOIL,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIaaH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpOEMKOCTH KOHAEHCATOPA.

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

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COMPOTUBICHUE. YJIEIbHOE COMPOTUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSIUHEHNE MPOBOIHUKOB.

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

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /1 MoNHOM (3aMKHYTOM) 35ieKTpruyeckoi 1enu. KopoTkoe 3ambikaHUeE.

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

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKWY. CobcTBeHHas u IIpUMeECHAast IIPOBOAUMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPHOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnekTpudyeckuid TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSTEIbHbIN
pa3psan. Monuus. [Inazma.

TexHHueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOIHUKOBBIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANIPSIKEHUSI.

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

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IEeKTpoABMKYIEH cuibl. KopoTkoe 3amblKaHUE
rajgbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCUMOCTH CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OIHOCTOPOHHSAS TPOBOUMOCTD JUO/A.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

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

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce OCyIIeCTBISETCS ¢
Y4ETOM COJEPIKATENbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MAaTE€MAaTHKH,
OMoJI0THH, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, runores3a, (u3MUecKas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelIeHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIHS,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX IIPOEKIUU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B JKUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE 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: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpPYTHE), JABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOAMIBHHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MIOJTYyYCHHsSI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBaHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHUOMIO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHUTHOM MHAYKIMU. KapTuHa NMHHUI MarHUTHOU
WHJYKIUHU T0JI NOCTOSTHHBIX MAarHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KaTYIIKU ¢ TOkoM. OnbIT DpcTena. BzaumoeiicTBre NpOBOJHUKOB 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
WHIYKIMA. OJEKTPOABWKYIIAS CWJIA HWHIAYKIMUA. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuuu dapages.

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

[IpaBuno Jlenna.

NuaykTUBHOCTh.  SIBJIGHME CAMOMHIYKIIMU. OJIEKTPOABWKYIIAsS  Cujia
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA 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 Amnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJBIKYIIEW CHIIbI UHAYKIHUUA OT CKOPOCTH HU3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIU Y.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSA NOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUA 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbIE KOEOAHUSA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyXuHHBIN MasTHUK. MaTeMaTUYECKU MasATHUK. Y PaBHEHHE TapMOHUYECKHX
kosneOanuii. [IpeBparienue s3Hepruu Npyu rapMOHUYECKUX KOIeOaHUsIX.

Konebarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJIeOAHUS B
UACATBHOM KOJ€0AaTebHOM KOHTYpe. AHAJIOrus MEXIy MEXaHWYECKHUMH U
ANEKTPOMAarHUTHBIMU KoneOaHusiMu. @opmyna TomcoHa. 3akOoH COXpaHEHUs
SHEPrUu B UJ€ATHbHOM KO0JIEOATEIHbHOM KOHTYPE.

[IpencraBneHue O 3aTyxaroUUX KOJ€OaHUsAX. BBIHYKIE€HHbIE MEXaHUYECKUE
koniebanus. Pesonanc. BeiHyXI€HHBIE 371€KTPOMarHUTHbIE KOJIeOaHusI.

Ilepemennsblii  TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE FNEKTPUUECKOM
SHEPrur. DKOJOTMYECKHEe PUCKH MpPHU MPOU3BOACTBE 3eKTposHepruu. KymbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: BIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

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



Habmonenue 3aryxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUSI OT BPEMEHM) ISl
AJIEKTPOMArHUTHBIX KOJIEOAHMA.

Pe3onanc mnpu mocienoBaTeNbHOM COEAMHEHUU PE3UCTOpPa, KaTyUIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Monenbs TMHUM 3JIEKTpoNepe1ayun.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

UccnenoBanre 3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

UccnenoBanne NEepeMEHHOr0 TOKA B LENH W3  IOCIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nurtepdepentus u audpaxiys 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
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHUE, MOIsSpHu3aIus, TudpaKius,
untepdepenius. CKoOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIxana >MeKTPOMAarHUTHBIX BOJIH. [[puMeHEHHNE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBYU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX U MPOJIOIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acCTOTOM KOJICOAHUIA.



HccnenoBanne  CBOMCTB ~ 3JIEKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHHE, Mossipu3anus, udpakius, nHTephepeHITus.

Tema 3. Onmuka

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

OTtpaxkenue cBera. 3akoHbI oTpaxkeHus cBeta. [locTpoeHue n3zodpakeHuit B
IUIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucnepcust ceeta. CioxHbIN cocTaB Oenoro cBeta. [Ber.

Cobuparomue u pacceuBaromve JuH3bL. ToHkas mauH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKON JHH3BI. YBETUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUIYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBust HaOMIO/IEHWS MaKCMMyMOB M MHHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

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

[Tonspuzanus ceera.

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

Jemoncmpayuu

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

[TonHOE BHYyTpEHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnm cBera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHnue ciekTpa ¢ MOMOIMIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokaszaress NpeoMIIeHUs CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HabGmtonenune nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAIBHON TEOPUH OTHOCUTEJIbHOCTH
['panuubl  OPpUMEHUMOCTHM  KJIacCMYeCcKOoM  mexaHwku.  [loctynartsl
CIICIIMAJIbHOW TEOPUHM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHHEe BPEMEHHU U COKpalleHUE
JUTHBL.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C BHCPFHeﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHUIIbI. 9HepFI/IH
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

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

OTtkperTue n uccnenoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3aKoHBI
dbotoaddexra. YpaBuenue DiHmuTerHa 11 Porodaddekra. «KpacHas rpaHuia»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(dexT Ha YyCTAaHOBKE ¢ IIMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU Mepexojie aToMa C OJIHOTO YPOBHSI SHEPIHMHM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4ecknue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HaOmronenue nMHERYaTOro CrekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTPOEHMS siapa. OTKpbITHE
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. M30Tonsl.

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

DHeprusi CBsI3M HYKJIOHOB B sifpe. SnepHbie cunbl. [ledekT maccsl sapa.

Anepusbie peakuuu. JleneHue u CUHTE3 SAEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI AEPHON SJHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOJIIOICHHS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckne yCcTpoNCTBa U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TurK MOHU3UPYIOIIHUX YACTHII.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro nHeba. Co3Be3qusi, sipKU€ 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKEHHE.

ComnHeunas cucreMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpalibHbIM KJlace —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIHbHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW IOCIIEIOBATEIBHOCTH. BHYyTpeHHee cTpoeHue



3B&3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMoLMU ColHLA U
3BE3]1. DTAaIlbl )KU3HU 3BE3].

Muneunbiii I[lyte — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNanmaktrke. Tunel ranaktuk. Paguoranaktuky m kBa3zapbl. YEpHBIE OBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue ranakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrie mpobiieMbl aCTPOHOMHUMU.

Vuenuueckue nabnooenus

HaOmronennsi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
OPWIOKEHUH Il ONpeleleHUs] TOJIOKEHUsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, utanet, Mieanoro [1ytu.

O6o0maromiee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHH B D3KOHOMHYECKOM, TEXHOJOTHYECKOH,
COLIMAIbHON M ATHUYECKOH chepax AeATeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM HAYYHON KapTUHE MHpPA, POJb (PU3NUECKON TEOPHH
B (OpPMHpPOBAHMU TPEJICTAaBICHUA O (U3UUYECKOM KapTHUHE MHUpa, MECTO
(u3nyeckoil KapTUHBI MHpa B OOLLIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
MPEJICTABJIEHUIN O TIPUPOJIE.

MeknpeaMeTHbIE CBS3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIsieTCs C
y4E€TOM COJIEpPKATENIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHMOJIOrHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Medsicnpeomemnvie nousamusi, CBSI3aHHBIE C W3YYE€HHEM METOJIOB HAay4YHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopus, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, U3MEPEHHUE.

Mamemamuxa: peuieHHE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKLIMHU HAa OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOM3BOMHBIC DJEMEHTAPHBIX (YHKIHHN, MPU3HAKK TOMO00US TPEYTrOJHHHUKOB,
onpeJieNIeHne IoNaau ToCKuX GUuryp u oobEmMa Tel.

buonocusa: »snekrpuyeckue SBICHHS B JKUBOW MpPUPOIE, KoleOaTelabHbIC
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NIPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPTraHU3MBI.



Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TeN, MEXaHU3Mbl OOpa30BaHMsI KPUCTAJUIMUECKOW PEHIETKH, CHEKTPaTbHBIN
aHaJn3.

l'eocpagusa: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJI€KU MArHUTHBIX DY,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICCHMUIA.

Texnonoeus: JHWHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
3JIEKTPOJIBUTaTeNb, WHAYKUHWOHHAS I1€Yb, pajap, PaguoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiHEeyHas Oarapes.



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

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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS YUeOHOro mpenmMera «Pu3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOyYarolmIuxcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTALIMMA, TO3WTUBHBIX BHYTPEHHHUX  YOEXJECHHUH, COOTBETCTBYIOIIMX
TPaJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOr0o OOIIEeCTBa, pacIIUpPEHHE >KU3HEHHOTO
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEAN3alUA OCHOBHBIX HAIPaBICHUMN
BOCIIUTATENIbHOU JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(OpMUPOBAHHOCTH I'PAXKJAHCKOM MO3UIIMK 00YYarOIerocsi Kak aKkTUBHOT'O U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKHX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'Pa)kKIaHCKOIO
o011ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSAMU U Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOMN ACSATEIBHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHUS :

c(hOpMHPOBAHHOCTh pOCCHIICKOMN IPaKIaHCKON UJEHTUYHOCTH,
NaTpUOTU3MA;

IICHHOCTHOE OTHOLIEHHWE K TI'OCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBECHMS;

CIIOCOOHOCTh OILIEHHWBATh CHUTYAllMI0 UM MPHUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
NEATENBbHOCTH YYEHOTO;

OCO3HaHUE JINYHOT'O BKJIAJa B IOCTPOEHUE YCTOMUUBOrO OyayIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAs 3CTETHUKY HAYYHOTO TBOPUYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHAIbHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBINA BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3MKY Ha TPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIbTYpbl, OCO3HaHUE TJIO0ATBHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

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

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

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

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

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus:  (QU3MKH  OCYIIECTBJISATh  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeiicTBHUS
ba3oBble Jjoruueckue AeMcTBUS:
CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeNATh LENU ACATEIBHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTH KCHMS
BBISIBIISITh  3aKOHOMEPHOCTM M IPOTHUBOPEYHMS B  PaccMaTpUBaEMbIX
(bu3MUECKUX SIBICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHualbHbIX U HEMAaTEepUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JICITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJIEICTBUM AEATEIbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIJICHUE MPH PEIICHUH KU3HESHHBIX TIPOOJIEM.
ba3oBble nccieaoBarTe/IbCKHe JeCTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJOTMEH, KJIIOUEBBIMU MOHATHUSIMH M METOJAMU
(bu3UYECKON HayKH;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B o0jactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMU JCSATCIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEpIpETallii, NpeoOpa3OoBaHUI0O M TPUMEHEHUIO B PA3JIMYHBIX YUECOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIIBUTATh THUIIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEILICHNUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyJIHpPOBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHLHON
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KHU3HEICATCITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTe;

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, CAMOCTOSATEIHLHO OCYIICCTBIISATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTWUBHBIX, KOMMYHUKATUBHBIX M OpraHW3aI[MOHHBIX
3a7a9 ¢ COOMIOJIcHHEeM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUYECKOTO COACpXKAaHUS B Pa3jMYHBIX (dopMaTax ¢
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYHIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM W BO BHE-ypPOUHOM
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIWUKTHBIX CUTyallud W  CcMsAT4aTh
KOH(DJIMKTHI;

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

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYaIbHOU
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 MHEHUM YYacCTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOM padoThI;

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

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPYECTBO U BOOOpAKEHUE, OBITh MHUITUATHBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBJISATh MO3HABATENbHYIO ACSITENLHOCTh B 00JacTH
GU3MKM ¥ aCTPOHOMHHU, BBISBISATH MPOOJIEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1aUH;

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

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsITh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUYTECHU;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

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 PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBHI APYTUX TIPU aHAMU3E pPe3yIbTaTOB
NEeSITEeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe i1 YPOBHA CpeIHEero ooOiero oOpa3oBaHUA Y OOyYarOUIUXCs
COBEPILEHCTBYETCS AMOIMOHAJIHBIN UHTEJJIEKT, pe/Ioiaraloun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CTIOCOOHOCTh TTOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIMpOBaHus, BKIIOUYAIOIIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM M TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
JIPYruX, YYUTBIBaTh €ro TMpPH OCYIIECTBICHUU OOUIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

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

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
COBPEMEHHOW HAay4YHOW KapTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU WU
TEXHOJIOTHH, B TPAKTUYECKOMN JAEATEIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepualabHasi TOUYKa, HHEpIMaibHasl cucTeMa OoTcuéra, abCOM0THO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUYECKUH 3apsJi IPU PEIICHUN (PU3NUECKUX 3a]1ay;



pacro3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KHUHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
JBIDKEHUE, CBOOOTHOE TAJeHUE TeJ, ABWKEHHUE 10 OKPYKHOCTH, WHEPITUS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BbEMa TeJ IPU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBecHe, UCHApeHHE, KOHJCHCAIMS, IUIABJICHWEe, KPUCTAUIA3AINS, KUIICHUE,
BJIQKHOCTh BO3/yXa, IMOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHUU B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHHMS Traza B H30IpoIleccax,
ANIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHMYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UUYECKHE BEIUYUHBI:
KOOpJMHAaTa, MyTh, IMEpPEMEIleHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KHHETUYECKasi dHEprusi, MOTEHLUAIbHAs SHEPTUsl, MEXaHUYecKas
pabora, MexaHWuYecKash MOIIHOCTh; TPH ONUCAHWU TPABWIBHO TPAKTOBAThH
(Gbu3HUeCKNii CMBICT MCIOIB3YyEeMbIX BEIMYWH, WX OOO3HAYCHHS W €IUHUIIBI,
HaXOJUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIMYUHY C APYTHMHU
BEIUYMHAMMU;

ONKCHIBATh M3YyUYCHHBIE TEIUIOBBHIE CBOMCTBA TEl M TEIIOBBIC SIBICHHUS,
UCTIONB3Ys (U3WYECKUE BEIWYWHBI: JJTAaBICHHWE Tas3a, TeMIeparypa, CpEIHSs
KMHETHYECKAsl SHEPTHsI XaOTHUECKOT0 JBMKEHUS MOJICKYJ, CpeaHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, padbora rasa,
KO3 (UIIMEHT TOJIE3HOTO JEUCTBHSI TEIJIOBOTO JIBUTATENsl; TMPU OIMHMCAHUH
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
0o0O3HAUEHUS W EAWHHIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bu3MUECKYI0 BEIMUMHY C IPYTUMHU BEJTMYMHAM;

OIKCHIBATh U3YYCHHBIC AIEKTPUUECKHNE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEITUYHMHBI: DJICKTPUUSCKHUA 3aps,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, MOTEHIIUAN, PA3HOCTh MOTEHIIUAJIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICH HCIHOJIb3yEeMbIX
BEIWYMH, UX OOO3HAUCHUS U €IWHUIIBI; yKa3biBaTh (POPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHANIM3UPOBATH (PU3UYECKHE IMPOIECCHl U SBJICHUS, UCIONb3Ys (PU3NUECKUE
3aKOHBI M TIPUHIIMIIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWS MEXaHWYeCKOW DHEPruH, 3aKOH COXPaHEHHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCU€Ta, MOJEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSA3b CPEIHEW KMHETHUYECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYT C
aOCOJIIOTHOM TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO



(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TPAHMIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIBI JEHCTBUS MalllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBUSA MX O€30MacCHOTO MCIOIb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIOJIHATD DKCIEPUMEHThI 10 MCCIENOBaHUI0 (U3UYECKUX SBICHUM U
IPOIIECCOB C HCMOJb30BAHUEM TMPSMBIX U KOCBEHHBIX H3MEpPEHUH, NMPU 3TOM
dbopmynupoBath mpoOJeMy/3ajady U TUINOTE3Yy Y4€OHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, TPOBOIUTH OMBIT H
(dbopMyIHpOBaTH BHIBOBL;

OCYILIECTBIISATh MPSMbIE U KOCBEHHBIE U3MEPEHUsT (U3NUECKUX BEITUYMH, MPU
ATOM BBIOMpAaTh ONTHUMAIBHBIM CIIOCOO M3MEPEHHs W HCIOIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCTIOIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
¢uKcupoBaTh pPE3yabTaThl MOTYYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYHH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEI0OBAHNUS,

coOr01aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIACHUU HUCCIEIOBAHUMN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U IMPOEKTHOU
JESATENbHOCTA C MCIONb30BAHUEM HM3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIo,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHalN3a YCIOBHSA 3aa9u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOo/IMMbIE Il €€ pelleHHus, MPOBOAUTh PacUEThl M OLICHUBATh PEaTbHOCTh
HOJYYEHHOT0 3HaUYEHUS! PU3NYECKOMN BETUUHHBDI;

pelaTh KaueCTBEHHBIC 33/1a4U: BBICTPAaNBaTh JJOTUYECKH HETIPOTHBOPEUUBYIO
[EMOYKY PACCY)KICHUH C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue sIBICHUS;

UCTOJBb30BaTh ~ MpPU  pEUIEHMH  yuyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U TpeJICTaBlIeHUs Y4eOHOM M HAy4YHO-TIOMYJSpHOM MHPOpMALIUU, MMOITYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

OPUBOAUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCTOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UMKE B MOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTU MPH OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU



YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbs M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH CPeLIE;

paboTaTh B TpYIIe C BBHINOJHEHUEM PAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh padOTy TIpyHmbl, PAUUOHAIBHO paclpeleisTh OOA3aHHOCTH H
IJIAHUPOBATh JACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aICKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE paCCMaTPUBAEMOI POOIJIEMBI.

K konmy obyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YpOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YJAIOUTUXCS YMEHHUIA:

JIEMOHCTPUPOBATh Ha TMPUMEPAX POJb U MECTO (PU3UKU B (POpMUPOBaAHUU
COBPEMEHHOW HAayYHOW KAapTHUHbI MHUpPaA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUM, B MPAKTUYECKOW NEATEIbHOCTU JIOAECH, LEIOCTHOCTh W €IMHCTBO
(bu3nyecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENei:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jy4 CBETa, TOUEYHbIM UCTOYHUK CBETA, SIJCpHAs
MOJI€]Ib aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO sipa MpHU PEIICHUH (PU3NUECKUX
3aj1ad;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: SIEKTPUUECKAs TPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JECHCTBUSA TOKA, B3aUMOICHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasi WHAYKUUSA, JEHUCTBUE MArHUTHOIO IO Ha
IPOBOJHUK C TOKOM M JBWXKYIIMUCS 3apsi, SJICKTPOMArHUTHBIE KoyeOaHUs |
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakius ¢ [OJsSpU3alus CBeTa, JUCIEPCHUsl CBETa,
dotoanexkTpuueckuit 3pdext (poroaddekT), cBeTOBOE NaBIeHUE, BOSHUKHOBECHUE
JMHENYATOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAas

PAaaANOaAKTUBHOCTD,
OIMMCBIBATb HM3YYCHHLIC CBOMCTBA BEIECCTBA (BJIeKTpI/I‘IeCKI/IC, MAarduTHBIC,
OIITHYCCKHUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3INYIHbIX cpez:) )41

ANIEKTPOMArHUTHBIE SIBIICHUS (TIPOIIECCHI), MCTONB3YysS (DU3UYECKHE BEITHYUHBIL:
JNEKTPUYECKUHN 3apsl, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIKYINAS cuiia, paboTa Toka,
UHIYKLIHAST MarHUTHOrO moisi, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKHA, SHEPrus SJCKTPUUECKOrO W MATHUTHOIO MOJIEHW, MEPUOA MU YacToTa
KoneOaHuii B KoJieOaTENbHOM KOHTYpe, 3apsii U CHia TOKa B IIpOLEcce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHuil, (OKYCHOE pacCTOsSTHUE U
ONTHYECKasl CUjia JIMH3bI, MPU ONHUCAHUM MPABUIHHO TPAKTOBATh (PU3MUECKHIA
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, WX OO0O3HAYCHHsS W CIWHHIIBI, YKa3bIBaTh



(GbopMyInBl, CBSA3BIBAIONIME JIAHHYIO (HU3UYECKYI0 BEIMYUHY C  JAPYTHUMH
BEJTUYMHAMM;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M TMPOIECChI, HUCIOIb3Ys
¢u3nuecKkre BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
JacTOTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJT TIOTypacIaja, SHEPTHSI CBI3U
ATOMHBIX SIZIep, TPU OIMUCAHUU TPABWIBHO TPAKTOBaTh (PUIMYECKUIA CMBICT
UCTIONIb3YEeMbIX BEIIMYWH, WX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSBBIBAIONIUE JAHHYI0 (U3MYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYHHEI;

aHAM3UPOBATH (PU3UUYECKHE TMPOIECCHl U SBIICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOIHUKOB, 3aKk0oH Jxoymns—JIeHma, 3aKOH 3IEKTPOMArHUTHOMN
UHAYKIMH, 3aKOH MPSMOJIMHEHHOT0 paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IMPEIOMJICHUS CBETa, ypaBHEHHE ODWHIITEeHHa g doTtodrddexra,
3aKOH COXPAaHEHHS JYHEPTUH, 3aKOH COXPAHCHHSI MMITYJIbCa, 3aKOH COXPaHEHUS
ANIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHECHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PaJIMOAKTUBHOIO pacmajia, Mpy 3TOM pa3iuvarh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, O0JIACTH)
IPUMEHUMOCTH,

OTIpEIeNIATh HAMIPaBJICHUE BEKTOPA WHIYKIIMA MAaTHUTHOTO TTOJIS TTPOBOTHUAKA
C TOKOM, cujibl Amrepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHUE, CO3/1aBA€MOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATH DKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SBICHUNA W
IPOLIECCOB C MCIOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX M3MEPEHHUI: TpPHU 3TOM
dbopmynupoBaTh mpoOJeMy/3amady W THIOTE3y Y4eOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO OOOPYIOBaHWS, MPOBOAWUTH OIBIT U
dbopMyIUpPOBaTh BHIBOJIBL;

OCYUIIECTBIIATH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UYECKUX BEIMYUH, TIPU
ATOM BBIOMPATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS W HMCIOJIb30BaTh M3BECTHHIC
METOBI OLIEHKH MTOTPEIIHOCTEN H3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIUYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHI: TpPU HATOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYWH B BHUIE TAOIUIl U
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coO01aTh MpaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUM KCCIEJ0BaHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIIENOBATEIbCKOW W IMPOECKTHOU
JESITENHbHOCTA C HCIOIB30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;



pemath pacu€THbIE 3aJa4d C SBHO 3aJlaHHOW (DU3UMYECKONW MOJIETBIO,
UCTIONB3Ysl (PM3HUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3aJa4u
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEOOXOouMBbIE I €€ pEeIIeHUs], MPOBOAUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAaYeHUsI (PU3NUECKON BETUYUHBI;

penaTh Ka4ECTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTMUECKU HEMPOTUBOPEUYUBYIO
LEMOYKY pacCyYXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue sIBJICHNUS;

UCIIONIB30BaTh ~ TPU  PEIICHMH  Y4eOHBIX  3ajJlad  COBPEMECHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPEJICTaBlIeHUs YIeOHONW W HAYYHO-TIOMYJSIPHOU MH(OpMAIIUHY, TTOYICHHONU U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydyaeMyto HH()OpPMaIIHIO;

OOBSCHATh MPUHIMUIBI JEHCTBUS MAalluH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX OE30MMACHOT'O HCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;

NPUBOAUTH MPUMEPHI BKJIJ]a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XHU3HU
JUIsl o0ecriedeHus: 0€30NacCHOCTH MPH OOpAILEHUU ¢ MPUOOpPAMU U TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbSI M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CPEAE;

paboTtaTh B TpyNme C BBHIIOJHEHUEM Pa3JIMYHBIX COIUAIBHBIX PpOJIEH,
IJIaHUPOBaTh palbOTy TPYIIbI, PAMOHAIBHO pACHpeneisaTh OOSI3aHHOCTH U
IUIAHUPOBATh JIESATENBHOCTh B HECTAHAAPTHBIX CUTYalIMSIX, aJ€KBATHO OIICHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOIIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Koan4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

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

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

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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11 KVIACC

KoanuectBo yacos 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 JIeKTPOMarHUTHBIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
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

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

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

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
Ne Tema ypoka KosanuyectBo DJIeKTPOHHbIE
n/n 4acos uudposBbIe
o0pa3oBaTe/ibHbIE
pecypchbl
1 BBonHbi uncTpykrax 1no Th. @usnuka — Hayka o npupone. Hayunsie MeToasl 1 bubnuorexa LIOK
MTO3HAHMSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
2 Ponb u MmecTo pu3nku B GopMHUPOBAHUN COBPEMEHHON HAyYHOH KapTHUHBI MHpPA, B 1 bubmuotexa [JOK
MPAKTUYECKOU IEATEIbHOCTH JIIOIET https://m.edsoo.ru/ff0c33e6
3 Mexanudeckoe aBrxkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKECHUS. 1 bubmuorexa [IOK
[lepemenienue, CKOpOCTh, YCKOPEHHE https://m.edso0.ru/ff0c3508
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE 1 bubnmoreka [IOK
https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpEHHOE MTPSMOJIMHENHOE ABUKEHHUE 1 bu6nmoreka [IOK
https://m.edsoo.ru/ff0c372e
6 CBoOoaHOe majeHre. Y CKopeHue CBOOOHOTO Ma eHUs 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nBuxeHue. J[B>keHrEe MAaTEPUAIIBHOM TOYKH 110 OKPY’KHOCTH 1 bu6nuoreka [IOK
https://m.edsoo.ru/ffOc3ada
8 ITpunuun otHocurensHOCTH ['anunes. Muepuuanbubie cucteMsl orcuera. [lepselii 1 bubnuorexa LIOK
3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa ajist 1 bubmuotexa [JOK
MaTepuaabHOU TOUKU https://m.edsoo.ru/ffOc3be8
10 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0c3el18
11 Tpetuit 3akon HeroTOHA 117151 MaTepUaTbHBIX TOUYEK 1 bubmuotexa [JOK

https://m.edsoo.ru/ffOc3be8
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12 3akoH BceMHUpHOro TsroteHus. Cuna tsxxectu. [lepBas kocMuyeckas CKOpOCThb bubmuorexa [JOK
https://m.edso0.ru/ff0c3d00
13 Cuna tpenus. Koaddumuent tpenns. Crna cOnpoTHBICHUS MIPH IBIKESHUH TeJia B bubnmoreka [IOK
SKUAKOCTH MJIH ra3e https://m.edsoo.ru/ff0c3f76
14 [ToctynarensHOE U BpallaTeabHOE ABHKEHHUE aOCOTIOTHO TBEPIOTO Tena. MOMEeHT bu6nuorexa LIOK
cunsl. [1nedo cunbl. Y cinoBus paBHOBECUS TBEPAOrO Tella https://m.edsoo.ru/ffOc41a6
15 Nmiynbsc MaTeprabHON TOYKH, CUCTEMBI MATEPUAIbHBIX TOYEK. IMIynbe CHbI. bu6mmorexa [IOK
3aKOH COXpaHEHMs UMITyJIbca. PeakTHBHOE IBHIKEHUE https://m.edsoo.ru/ff0c43d6
16 Pa6ota 1 MmoutHOCTH cuitbl. KuHeTHueckas sHeprusi MaTepuanbHOW TOUKH. bubnuorexa LIOK
Teopema 00 3MEHEHNH KUHETUYECKOIT SHEPTUU https://m.edsoo.ru/ff0c4502
17 [TorenunanbHast 3ueprus. [loreHuuanbHas sHeprus ynpyro 1eopMUpOBaHHON bubnmoreka [IOK
npyxuHbl. [loTeHIIManbHas SHEPTUs Tela BOJIU3H MOBEPXHOCTH 3eMIIU https://m.edsoo.ru/ff0c461a
18 [ToTeHmanpHbBIC U HEMTOTEHITUATBHBIC CHIIBI. CBs3b PAaOOTHI HEMOTEHIIUATBLHBIX bu6mmoreka [IOK
CHJI C M3MEHEHHEM MEXaHUYECKOM DHEPIMU CUCTEMBI TeJI. 3aKOH COXPaHEHHS https://m.edsoo.ru/ff0c478c
MEXaHUYECKON IHEPrUun
19 Jlaboparopnas pabota Ne 1 «MccnenoBanue CBs3U pabOTHI CHIIBI C H3MEHEHUEM https://www.imumk.ru/
MEXaHUUYECKON SHEPTUHU TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOTO XKT'yTa»
20 Kontponbhas pa6ota Ne 1 mo teme «Knnematuka. JlnHamuka. 3aKOHbI bubmuorexa [JOK
COXpPAHEHHsS B MEXAHUKE» https://m.edsoo.ru/ffOc4b74
21 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOH Teopun. bpoyHOBCKOE bub6mmorexa [IOK
nsikenue. uddysus https://m.edsoo.ru/ffOc4dc2
22 Macca monexyn. Konnuectso Bemectsa. [locrostnaass ABoraapo https://globallab.org/ru/#.Yvq
w2HZByUK
23 XapakTep IBHKEHHSI U B3aMMOJICHCTBHSI YaCTHII BEIecTBa. MOJIEIH CTPOEHHS https://www.ismart.org/
ra3oB, KUAKOCTEH U TBEPIABIX TEIl
24 TemnoBoe paBHoBecue. Temmeparypa u e€ u3mepenue. lllkana temneparyp https://www.ismart.org/
Lenscust
25 Wneanwusiii raz B MKT. OcHoBHoe ypaBHenne MKT bubmuotexa [JOK
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https://m.edsoo.ru/ffOc4fde

26 3akon JlanbToHa. I'a30BbIe 3aKOHBI https://www.ismart.org/
27 M3omporieccsl B HCaIBHOM T'a3e U UX Tpa@uuecKoe NpeacTaBIeHue bubmmorexa LIOK
https://m.edsoo.ru/ff0c570e
28 AOcomoTHas TeMIepaTypa Kak Mepa cpeiHe KHHETUYECKOW SHEPTrUuu JABMKEHUS bubnnoreka [IOK
MoJieKya. YpaBHeHue MenneneeBa-Kinaneiipona https://m.edsoo.ru/ff0c511e
29 JlaGoparopnas padota Ne 2 «MccnenoBaHue 3aBUCUMOCTH MEX/y TapaMeTpaMu https://www.ismart.org/
COCTOSIHUSI Pa3pEKEHHOT0 Ta3a
30 BHyTpeHHss sHEprus TepMOJIMHAMUYECKON CUCTEMBI M CIIOCOOBI €€ N3MEHEHUS!. bubnuorexa LIOK
KonuuecTBo TemnoTel 1 paboTa. BHyTpeHHss SHEprusi 0THOATOMHOTO HJ1€aTbHOTO https://m.edso0.ru/ff0c5952
rasa
31 IlepBblii 3aKOH TEPMOAMHAMUKH U €I0 IPUMEHEHHE K N30IIpoLIEccCam bubnuorexa LIOK
https://m.edsoo.ru/ffOc5efc
32 VY aenbHas TETIOEMKOCThH BellecTBa. KomnuecTBO TEMIOTHI PU TeIIonepeaaye. bu6nnoreka [IOK
AnnabaTHBIN mporecc https://m.edsoo.ru/ff0c5c36
33 [ToBTopHEI nHCTpYKTaX 0 Th. Buasl Ternonepenayun bubnmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36
34 Heob6paTumocTsb mporeccoB B pupoie. BTopoii 3akoH TepMoInHaAMUKH bubnuorexa LIOK
https://m.edsoo.ru/ff0c6230
35 [Tpunatun aeiicteus u KI1J[ TermoBoit MammHbl bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ] https://www.ismart.org/
37 DKOJIOrHYECKHE TTPOOIEMBI TEINIOIHEPTETUKU https://www.ismart.org/
38 O6o06marommii ypok «MosekyinsgpHas ¢pusznka. OCHOBBI TEPMOTUHAMUKI bubmuotexa [JOK
https://m.edso0.ru/ff0c6938
39 KonTponbnas padora Ne 2 mo Teme «MonekynsipHast pusnka. OCHOBBI bubnmoreka [IOK
TEPMOJIUHAMUKN» https://m.edsoo.ru/ff0c6a50
40 TBépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBOHCTB bubnuorexa [IOK
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KpUCTaJLJIOB. >KI/I,Z[KI/IC KpUCTaJlJIbI. COBpCMCHHI)Ie MaTcepuraibl

https://m.edsoo.ru/ff0c65f0

41 [TnaBneHne u KpuCTaUIM3anuUs. Y aelbHas TeroTa riasierns. CyonuManus bub6mmorexa [IOK
https://m.edsoo0.ru/ff0c6708
42 [TapooOpazoBanue u KoHAeHCaIMs. VicnapeHue u KumeHue bubmuorexa [IOK
https://m.edsoo.ru/ff0c63b6
43 AOCOIIIOTHAs ¥ OTHOCUTEJIbHAS BJIAXXHOCTH BO3yxa. HachImeHHbIH nap bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8
44 YpaBHEeHHE TEIIOBOTO OanaHca bubmuorexa [IOK
https://m.edsoo.ru/ff0c6820
45 DnekTpuzanus Ten. DIeKTpUUeCKuil 3apsa. [[Ba BUia 3IeKTpUUECKUX 3apsaa0B bu6nnoreka [IOK
https://m.edsoo.ru/ffOc6bcc
46 [TpoBOIHUKY, TUATEKTPUKH U MTOTYTPOBOTHUKU. 3aKOH COXPaHEHUS bubmuotexa [IOK
3IIEKTPUYECKOTO 3apsifa https://m.edsoo.ru/ffOc6bcc
47 Bsaumopericteue 3apsoB. 3akoH KynoHa. TouedHsli 3J1€KTPUUECKUN 3aps] bub6nuorexa LIOK
https://m.edsoo.ru/ffOc6ce4
48 Hanpspoxk€aHoCTh 3ekTprdeckoro nodis. [[puHIumn cynepno3uium 31eKTPUIEeCKUX bubmuorexa [IOK
nosiel. JInHum HanpsKEHHOCTH https://m.edsoo.ru/ffOc6df2
49 Pabora cun snekTpoctaruyeckoro nodjs. [lorennuan. Paznocts moteHnnamos bu6nmnoreka [IOK
https://m.edsoo.ru/ff0c6f00
50 [TpoBOIHUKY U JUATIEKTPUKHU B DJIEKTPOCTATUUECKOM ToJie. J(uanekTpuyeckas bubmuorexa [IOK
MIPOHUIIAEMOCTh https://m.edsoo0.ru/ff0c7018
ol OnexktpoéMkoctb. Konnencarop bubnmoreka [IOK
https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD MJIOCKOTO KOHAEHCATOpa. DHEPIusl 3apsSKEHHOTO KOHJAEHCATOpa bu6nnoreka [IOK
https://m.edsoo.ru/ff0c72c0
53 JTaboparopras pabota Ne 3 «V3MepeHune 3IeKTPOEMKOCTH KOHIICHCATOPaY https://urok.1c.ru/
54 DexTpuuecKuii TOK, YCIOBHs ero cymiectBoBanus. [locTosiHHbIN TOK. CHita TOKa. https://urok.1c.ru/

HaHpH)KCHI/Ie. COHpOTI/IBHCHI/Ie. 3akon Oma AJI1 ydaCTKa LCIn
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55 [IpuHIUI JEHCTBHS U IPUMEHEHNE KOHIEHCATOPOB, KOIMPOBAILHOIO allapara, https://urok.1c.ru/
CTPYWHOTO MIPUHTEPA. DINEKTPOCTATUYECKAS 3aIUTA. 3a3€MIICHHE
AIIEKTPONPUOOPOB. DIEKTPOABIIKYIIAS CHUJIA.

56 3akon OMa 1711 OJTHOM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3aMbIkaHue. bubnuorexa LIOK
Jlaboparopnas pabota «3mepenne D/C ucTOUHMKA TOKA U €70 BHYTPEHHETO https://m.edsoo.ru/ffOc7ae0
COTIPOTHUBIICHUS»

S7 [TocnenoBarensHOE, MapaieibHOE, CMEIIAHHOE COSAUHEHNE TTPOBOTHUKOB. bubnmoreka [IOK
JlaGopaTopnas pabora Ne 4 «3yueHue CMEIIaHHOTO COSTUHEHHUS PE3UCTOPOBY https://m.edsoo.ru/ff0c74f0

58 Pabota u MolHOCTE 35eKTpudeckoro Toka. 3akoH Jxxoyns-Jlenma bubmuorexa [IOK

https://m.edsoo.ru/ff0c7838

59 DJIeKTpOHHAS TIPOBOIUMOCTD TBEP/IBIX METAIOB. 3aBUCHMOCTh COTPOTHBIICHUS https://www.imumk.ru/
METAJJIOB OT TemrnepaTypbl. CBEpXIpPOBOIUMOCTb

60 DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB https://www.imumk.ru/

61 [TosrynpoBOTHUKH, BX COOCTBEHHAs U TPUMECHAs MPOBOAMMOCTh. CBoiicTBa p—N- bubmuorexa [JOK
nepexoa. [lomynpoBogHIKOBBIE TPHUOOPHI https://m.edsoo.ru/ffOc84ae

62 DJIEKTPUUECKUI TOK B pacTBOpaX M paciijiaBax 3JIEKTPOIUTOB. bu6nmoreka [IOK
DIIEKTPOIUTHYECKAS JUCCOIUAIS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba

63 DNeKTpUYeCcKuil TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOSITEILHBIN pa3psl. bubmuorexa [JOK
Mounnus. [Inazma https://m.edsoo.ru/ff0c84ae

64 DneKkTpudecKue MpUOOPHl M YCTPOMCTBA U UX MPAKTUIECKOE TPUMECHEHHE. bubnmoreka [IOK
[TpaBuna TexHUKU 0€30IaCHOCTH https://m.edsoo.ru/ff0c86fc

65 O6o0maromuii ypok «JIeKTPOANHAMUKAY but6mmoreka [IOK

https://m.edsoo.ru/ff0c88be

66 KonTponbras padora Ne 3 mo Teme «DnekrpocTtaruka. [1ocTOSHHBIIH bubnmoreka [JOK
JIIEKTPUYECKUH TOK. TOKM B pa3siauy4HbIX CpeIax» https.//m.edsoo.ru/ff0c8a8a

67 O6o06maromuii ypok no Temam 10 kiacca bu6nnoreka [IOK

https://m.edsoo.ru/ffOc8f6c

68 HroroBas KoHTpoJIbHAs paboTa bubnmoreka [JOK
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11 KVIACC

Ne Tema ypoka KouanyecrBo JJIeKTPOHHbIE
n/n 4acoB uudgposBbie
o0pa3oBaTe/ibHbIE
pecypcbl
1 BBonHbi uHCTpyKTaX 110 Th. [1oCTOSIHHBIE MATHUTHI U UX B3aUMOJCICTBUE. 1 bubmmoreka [LIOK
MarnutHoe nojue. Bekrop MarHuTHOW MHAYKUMU. JIMHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAN
2 MarnauTHoe noJie mpoBoHKUKA ¢ TOKOM. OnbIT DpcTena. Bzanmonaeiicteue 1 but6mmoreka [IOK
MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTtopnast pabota Ne 1 «M3yueHne MarHuTHOTO TOJIST KATYIIKH C TOKOM)» 1 bubmuotexa [JOK
https://m.edsoo.ru/ff0c98fe
4 JleficTBHE MarHUTHOTO TOJISI HA MMPOBOJHKK ¢ TokoM. Cuita Ammepa. 1 bubmuorexa [JOK
Jlaboparopuas pabota Ne 2 «MccnenoBanue AeiCTBHS MOCTOSSHHOTO MarHuTa https://m.edsoo.ru/ff0c9ac0
Ha PaMKy C TOKOM)
5 JelicTBre MArHUTHOTO TOJISI HA JIBHKYIIYIOCS 3apsDKEHHYI0 yacTuily. Cuiia 1 bu6nmoreka [IOK
Jlopenna. Pabora cuisl Jlopenia https://m.edsoo.ru/ff0c9df4
6 OnekTpoMarHuTHas UHAYKIus. [loTok BekTopa MmarauTHOM uHAYKIuU. 3/C 1
VHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapanes
7 JlaGopatopHnast pabora Ne 3 «VccnenoBanue sSBICHHS 3IEKTPOMArHUTHOM 1 bubnuorexa LIOK
VHIYKIUW https://m.edsoo.ru/ff0cal50
8 WunykruBHOCTh. SIBnenune camonnaykuuu. I1C caMOMHOYKIMHA. DHEPTUs 1 bubnuorexa LIOK
MardUTHOTO TI0JI KATYIIKH C TOKOM. DIIEKTPOMarHUTHOE IT0JIE https://m.edsoo.ru/ff0ca600
9 TexHuueckre ycTpoiicTBa U UX IPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI, 1
AJIEKTPOMArHUTBI, AJIEKTPOIBUraTelb, YCKOPUTENIHU 3JIEMEHTAPHbIX YaCTHII,
WHAYKIIMOHHAS TeYb
10 O6o06marommii ypok «MarHuTHOE 1moje. IIEKTPOMArHUTHAS WHITYKIIHS 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0cab82
11 Konrtpomnbnas padora Ne 1 «MarautHoe nosie. DIeKTpOMarHUTHAS HHIYKIIUS 1 bubmmorexa [LIOK
https://m.edsoo.ru/ffOcad58
12 CBoOoniHBIC MexaHu4eckue Konebanus. ['apmMonndeckue KonedaHusl. 1 bubmmoreka [IOK
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VYpaBHeHHe rapMoHHYecKHX KojeOanuil. [IpeBpalenue s3Hepruu

https://m.edsoo.ru/ffOcaf06

13 Jlaboparopras padota Ne 4 «ccnenoBanne 3aBUCHMOCTH TIEPHOJIa MAJTBIX
Kosie0aHui Tpy3a Ha HUTH OT AJUHBI HUTH U MacChl Tpy3a»

14 Konebarenbubliit KoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs B bubnuorexa LIOK
U/1eaJIbHOM KO0JIe0aTeIbHOM KOHTYpe. AHAJIOIHs MEX/ly MEXaHUUYECKUMHU U https://m.edsoo.ru/ff0cb820
AJICKTPOMATrHUTHBIMU KOJICOAHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUH B UJICATHbHOM K0JIeOaTeIbHOM bu6mmoreka [IOK
KOHTYpE https://m.edsoo.ru/ffOcb9c4

16 [IpencraBnenue o 3aTyxaronmx Koje0aHusaX. BoIHYKIeHHbIE MEXaHUYECKUE but6mmoreka [IOK
Kosiebanus. Pezonanc. BoIHYXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs https://m.edsoo.ru/ffOcbb86

17 [TepemennsbIit Tok. CUHyCOMAAIBHBIN TEPEMEHHBIN TOK. MOITHOCTH bubmuotexa [JOK
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U JIEUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA U https://m.edsoo.ru/ffOcbd34
HaANPSDKEHUS

18 Tpaucdopmarop. [IpousBoacTBo, nepeaya U NOTPeOICHUE HNEKTPUIECKOM
SHEPrUu

19 YCTpolcTBO M IPAKTUYECKOE TPUMEHEHUE AJIEKTPUUYECKOTO 3BOHKA, bu6nmoreka [IOK
reHeparopa MepeMeHHOr0 TOKa, JIMHUH JJICKTporepeaay https://m.edsoo.ru/ff0cc324

20 DKOJIOTHYECKUE PUCKHU MTPU MPOU3BOJICTBE 3NEeKTpodHepruu. KynbTypa
WCIIOJTH30BAHUS YJICKTPOIHEPTUHU B TTOBCETHEBHOM KM3HU

21 Mexanudeckue BOJIHBI, yclioBUA pactipoctpanenus. [lepuoa. Ckopocts bu6nmoreka [IOK
pacnpocTpaHeHus U JIMHA BOJHEL. [lonepeynbie U mpo10abHBIE BOJTHBI https://m.edsoo.ru/ff0cca54

22 3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa bu6nmoreka [IOK

https://m.edsoo.ru/ffOcccOc

23 DneKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U cKopocTh. [llkana bu6mmoreka [IOK
3JIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [TpuHUIMIIBI pauOCBA3H U TENIEBUICHMS. Pa3BuTHe CpeCcTB CBA3M.

Pannosokanus

25 Kontponbhas padota Ne 2 «KonebaHust 1 BOJHBIY bubmuorexa [JOK

https://m.edsoo.ru/ff0cc6f8

26 [IpsimoniHEITHOE pacpoCTpaHEHUE CBETA B OJHOPOIHOM cpefie. ToueuHbIit bubmuorexa [JOK
UCTOYHHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ffOcd350

27 OTtpakeHue cBeTa. 3aKOHBI OTpayKeHUs cBeTa. [locTpoeHne n3o0pakeHui B bubmuotexa [JOK
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IIJIOCKOM 3€pKajic

https://m.edsoo.ru/ffOcd4e0

28 IIpenomnenue ceta. [lonHoe BHyTpeHHEE oTpaxkeHue. [IpenenbHpiil yrou bu6mmoreka [JOK
MIOJIHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ffOcd7f6
29 Jlaboparopnas pabota Ne 5 «/3mepeHne moka3ares MPEJIOMIICHHS CTEKIIa bu6nmoreka [IOK
https://m.edsoo.ru/ffOcd67a
30 JIunssl. [loctpoenue nzodpaxenuii B auH3e. @opMyia TOHKON JTUH3HIL. bu6nuorexa LIOK
VYBenuueHue JIMH3bI https://m.edsoo.ru/ffOcdd1e
31 Jlaboparopnas pabota Ne 6 «VccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX)
32 Hucniepcus ceta. CrioxHbINA cocTaB Oenoro ceta. Lpet. Jlaboparopras
pabota Ne 7 «HaburoieHre JUCTIepcun CBETay
33 HNnurtepdepennus ceeta. udpakmus ceera. JudpakunonHas pemeéTka bubmuorexa [JOK
https://m.edsoo.ru/ffOced22
34 [ToniepeunocTs cBeTOBBIX BOJH. [lonspusarius cBera bubnuorexa [JOK
https://m.edsoo.ru/ffOcf02e
35 Onrtruyeckre mpuOOpbl M YCTPOUCTBA M YCIIOBUS UX 0€30MacHOTO MPUMEHEHUS
36 I'paHuLIBI TPUMEHUMOCTH KIACCUYECKON MeXaHUKHU. [locTynaTel cienyaibHON bubnuorexa [LIOK
TEOPUN OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU U COKpAIlICHUE bubmuorexa [JOK
JUTUHBI https://m.edsoo.ru/ff0cfa42
38 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM YacTUIlbl. CBSI3b MacChl C SHEPrUEH U bubmuorexa [JOK
UMIYJIbCOM. DHEPIHUsl TOKOSI https://m.edsoo.ru/ffOcfc68
39 Kontponbnas padota Ne 3 «Onruka. OCHOBBI CTICIIHATBHON TEOPHUH bubmuotexa [JOK
OTHOCHUTEIILHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®dotonsl. Popmyna [Inanka. DHeprust u uMIysbe GporoHa bubmuotexa [JOK
https://m.edsoo.ru/ffOcfel6
41 OtkpeiTe u uccienoBanne Gororddexra. Onbiter A. I'. CroneroBa bubnuorexa [JOK
https://m.edsoo.ru/ffOcffc4
42 3axoHbl poroddekra. YpaBHenue DiiHmTeHa 1 potoadpdexra. «KpacHas bubmuoreka [IOK
rpaHuna» Gororddexra https://m.edsoo.ru/ff0d015e
43 Jasnenue ceeta. OmeiTel [1. H. JIebeneBa. Xumudeckoe JieicTBre cBeTa but6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6
44 TexHUUECKHE YCTPOUCTBA M MPAKTUIECKOE IIPUMEHEHHUE: (POTORIIEMEHT,
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(I)OTOI[aT‘-II/IK, COJIHCYHAasA 6aTapeﬂ, CBCTOOHNO

45 Pemenue 3amau mo reme «J€MEHTH KBAHTOBOM ONTHUKI) bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0302
46 Monens aroma Tomcona. OnbiTel Pe3epdopaa mo paccessHuIO o-4acTHII. bu6nmoreka [IOK
[InanerapHast MoJiesIb aTOMa https://m.edsoo.ru/ff0d091a
47 IToctynatel bopa bu6nuorexa LIOK
https://m.edsoo.ru/ff0d0afa
48 W3nyuenue u noriomieHue GOTOHOB MPH MEPEXOJIE aTOMa C OTHOTO YPOBHS bu6nmoreka [IOK
SHEPIruu Ha JIpyroi. Buasl ciekTpoB https://m.edsoo.ru/ff0dOafa
49 BonHoBble cBolicTBa yactull. Bonnsl ae bpoiinsa. KopnyckynsipHo-BogHOBOM bu6nuorexa LIOK
Jyann3M. CIIOHTaHHOE U BBIHYXKJIEHHOE U3JIy4eHUE https://m.edsoo.ru/ff0d0ca8
50 OtkpeiTre paguoaktuBHOCTH. OnbITH Pezepdopaa no onpeneneHnio coctaBa bu6nuorexa LIOK
PaMOaKTUBHOTO U3JIY4CHUS https://m.edsoo.ru/ff0d0fd2
51 CoiicTBa anba-, 6era-, raMMa-u3IydeHus. BnusHue panoakTHBHOCTH Ha
’KMBBIE OPTaHU3MBI
52 OtkpeITHE TPOTOHA U HEHWTpOHA. M30TOMNBI. ANb(a-pacnan. DIEKTPOHHbIN U bubnuorexa LIOK
MMO3UTPOHHBIN OeTa-pacman. ['amMmma-uznydeHne https://m.edsoo.ru/ff0d1162
53 OHeprus CBA3M HyKJIOHOB B siipe. SInepHble peakunu. SInepHblil peakTop. bubnuorexa [LIOK
[TpoOaeMsbl, MEPCIEKTUBBI, IKOIOTHYECKUE ACIIEKTHI SIIEPHON SHEPreTUKU https://m.edsoo.ru/ff0d1356
54 OneMeHTapHble YacTHIbL. OTKpbITHE MO3UTPOHA. MeTOoAbl HaOMI0IeHUS U bubnuorexa [LIOK
perucTpanmu 3J1eMeHTapHbIX YacTull. Kpyribiii cton «DyH1aMeHTaabHbIe https://m.edsoo.ru/ff0d0e38
B3auMOIeHCTBHsL. ENMHCTBO U3MUecKoil KapTHUHBI MUPa»
55 Bun 3Bé3nnoro Heba. Co3Besnus, spkue 3BE3/IbI, MIIAHETHI, KX BUJIUMOE
JBmkeHue. ConHeyHas cucreMa
56 Connne. Conneunast akTuBHOCTh. Mctounuk snepruu ConHila u 38€371
57 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI TJIAaBHOM MOCIIE0BATEIBHOCTH.
Buytpennee ctpoenue 3B€31. CoBpeMEHHbIE IPEICTABICHHS O IPOUCXO0KICHUU
u 3Bosmonnu ConHLA U 3BE3]
58 Mneunslii [lyts — Hama ["anakTuka. [lonoxenue n asmxenne ConHua B
["anakTuke. 'anakTuku. Y€pHble AbIPHI B Apax raJlakKTUK
59 Bcenennas. Pasoeranue ranaktuk. Teopus bonbiioro B3psiBa. PenukroBoe

HN3ITYUYCHHUC. MeraranakTuka
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60 Hepemiennsie mpo6ieMbl aCTPOHOMUH 1
61 Kontpombnas padora Ne 4 «DneMeHTHI aCTPOHOMHUH U aCTPODUZUKI» 1
62 O6o06marommii ypok. Poiab GU3MKK 1 aCTPOHOMHUH B SKOHOMHUYECKOMH, 1
TEXHOJOTUYECKON, CONMATBHON M 3TUYECKOU chepax AesITeIIbHOCTH YeJIOBEKa
63 O6o6maromuii ypok. Posibs 1 MecTo pu3uku U aCTpOHOMHUHU B COBPEMEHHOM 1
Hay4HOM KapTHUHE MUpa
64 O6o6marommii ypok. Poib dpuszudeckoit Teopun B GOpMUPOBAHUHT 1
NPEJCTaBICHHNA 0 (pU3MUECKON KapTHHE MUPa
65 O6o6marommii ypok. Mecto hu3n4ecKoil KapTHHBI MUPa B 00IIIEM PsTy 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHUH O IPUPOJIE
66 PesepBHbIil ypok. MarHuTHOE 10J1e. DJIEKTpOMArHuTHasT WHIYKITHS 1
67 Pe3epBHblii ypok. OnTrka. OCHOBBI CIELIMAIBHON TEOPUU OTHOCUTEIBHOCTH 1
68 Pesepnsiii ypok. KBanToBas pusuka. D1neMeHTHI aCTPOHOMUU U aCTPOPHUZUKHU 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®usuka, 10 kmace/ Msxumies I'.41., Byxosues b.b., Corckuit H.H. non
penaknueit [TapdentreBoit H.A., AkninonepHoe obmectBo «M31aTenbcTBO
«IIpocBenienue» - (Knaccuueckuit kypc).

» ®usuka, 11 knacc/ Mskumies I'.41., Byxosues b.b., Hapyrun B.M. non
penakuueit [lapdentreBoit H.A., AkuinonepHoe o0miectBo «M31aTenbcTBO

«[IpocBemienue» - (KI1aCCUYECKUN Kypc).

* 3agaynuk. 10-11 knaccel - PeimkeBud A.I1., OOO «IPODA».

METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJISA
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-

fiziki/#download

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/catalog/






