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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsbl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c ydérom ¢enepaabHOll pabodeil MporpaMMbl BOCTIMTAHHS |
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
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByer TpeboBanusiMm ®I'OC COO
IJIAHUPYEMBIM 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 €M M3y4YeHHUS (DM3WKKA HA YPOBHE CPEIHEro OOIIero
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

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

TOM YHCJI€ MPEIMETHBIC PE3YJIbTAThI MO T0JIaM O0yUYEHUS;

e cojepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHus.

®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 PU3NKU — cUCTEMOOOpa3yIomui
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (DU3NYECKHE 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 TEXHOJOTHMH B cdepe DSHEPreTHKH, TPaHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MHUpa OOydaromuxcs, B (opMHUpOBaHUE YMEHUN TPUMEHATH
HAyYHBIN METO/]I TO3HAHUS [IPU BHITIOJTHEHUN UMHU YU€OHBIX UCCIIEIOBaHUM.

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



Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/ieloB (PU3MKH, BKIIOYACT 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 NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BELIECTBE 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,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IIPOOIEMaMH.

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)KaHMsI, TMOCBSAIIEHHBIX OKOJOTMYECKHM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (hu3myeckue Teopuu (GopMHpPOBAHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CHUCTeMHO-AESTENIbHOCTHBIN MOAX0 B Kypce (U3HKH peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
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
0o0pa3oBaTeIbHOrO TMpollecca HCXONd U3 OCOOCHHOCTEM IUJIaHUPOBAHUSA U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonpiioe BHUMaHWE YIENSAETCA PEUIEHUI0 PACUETHBIX U KadeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOI MOJIENIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaK W WHTETpUPYS 3HAHHS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaabHO-
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
NPEIMETOB €CTECTBEHHO-Hay4HOro IMKjia. B kaOunere (u3uku AOMKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JHlemoHcTpanimonHoe oOopyaoBaHue (GOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlaGopaTtopHoe 000pyJdOBaHHE [Jisi YUYCHHMUECKHUX MPAKTHUUECKUX pabdoT
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 U IU(POBBIX NPHOOPOB, a TaK)KE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOY4YaIOMUXCA K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HMHTEIUICKTYIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ylbTara HW3YYCHHS
OCHOB CTPOEHMsI MaTepuu U (pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMeHUH OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

o (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHre 3TuX 1enei oOecreunBaeTcsl peluieHueM CIENYIOIUX 3a/iady B

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



e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPO(DHU3UKH;

e (opmMupoBaHME yMEHHUH TIPUMEHATH TEOPETUUYCCKUE 3HAHHUS IS
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 3aJady C SBHO 3aJaHHOM
bu3nueckoil MOHENblo, 3a/1ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHHWE (U3MYECKUX OCHOB WU TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIECCOB, X BIMSHUS HA OKPYKAIOMIYIO
cpeny;

e OBJQJCHHE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/IaHUE YCIIOBUI ISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha u3yuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoauTcs 170 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 ximacce — 102 ygaca (3 gaca B HEACIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NpaKTHYECKUX paboT SBIAETCA PEKOMEHJOBAHHBIM, YUYUTENb J€NaeT BBHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYAIBHBIX
0COOEHHOCTEN 00yyJarommxcs.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKClepuMeHTa 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.

Ponbe u mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU IHUQPPOBbIE 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 M PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABWXeHue. I '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
OKPY>KHOCTH C MOCTOSHHOU MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi 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 pu 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  ['amunes. IlepBeii  3akoH  HerotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIL MaTEPUAIbHON TOUKMU. Tpernit 3aKkoH HproTOHA 1151 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 cuia TpeHus nokos. KoadduimeHt tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

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

TexHu4yeckre yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vyenuueckuii 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 TOUYKHM (Tena), CUCTEMbl MaTEpPUATbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEPrus YIPYyro
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.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomaol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

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

Paznea 3. MogexkyasipHast Gu3suka U TEePMOJAMHAMHMKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YacTHUI] BeniecTBa. MoJenu CTpPOEHHs Ta3oB, JKHAKOCTEW U
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

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



Mopens  uneanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIoTHash TeMmIiepaTypa Kak Mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoHn [lanerona. M3omponeccsl B UACAIBHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUuE H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
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 Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXAY IapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrus  OAHOATOMHOrO  HWJEallbHOro  rasa. Buael  Temonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[Tonsitue 00 aauabatHom tpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue mepBOoro 3akoHa TEPMOJMHAMUKHM K H3ompoleccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

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

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEPruM B TEIUIOBBIX MamuHax. KoddduiueHT mone3Horo
nercTBus TermoBord MammHbL [lukn KapHo m ero xosdduIMEHT IMONIE3HOTO
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW 3HEpPruM Tejia IMPU COBEPIICHUU pPadOThI: BBUIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u kKoHIeHcarus. Vcrmapenne n kurneHue. AOCOIIOTHAS U
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctawibl. CoBpeMmMeHHble 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 HAHOMATEPUaAIOB, U HAHOTEXHOJOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamopHuvie pabomwi

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  AnekTpuueckoro mojs.  [IpuHiun



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

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

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

TexHu4ecKkne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIEKTPOCKOI,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMHU U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COIMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSAUHEHNE TPOBOTHUKOB.

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

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

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobcTBenHas U IIpUMeECHast IPOBOJIMMOCTh
nonynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPUOOPHI.

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



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

TexHuueckre ycTpoiCTBA M MNPAKTUYECKOE NPHUMEHEHHUE: aMIIEpMETP,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

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.

3aBHCUMOCTb COIIPOTUBIIEHHUS METAJJIOB OT TEMIIEPATYpBHl.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenne >eKTpOABMKYIIEH CHUIIbI UCTOYHUKA TOKA U €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COZAEpKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIEHHE CUCTEMbl YpaBHEHUM, JWHEWHas ()yHKLHS,
napaloua, runepoosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHudeckoe IBIKEHUE B )KMBOU mpupoze, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH M



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodpa3oBaHHWE ABIKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB,
y4éT TpEHHS B TEXHUKE, IOAINIMITHAKN, HCIOIb30BaHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MOJTY4CHHSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

[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€ TPOBOAHMKA C TOKOM. KapTuHa JUMHUN HWHIYKIUAU
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBre mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuiia JlopeHnua, €€ MOJlyJib U HarnpaBieHUE. [[BUKEHUE 3apsyKEeHHOM YaCTUIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

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

BuxpeBoe snektpuueckoe Imone. DIEKTPOABWKYIIAs CHJIA WHAYKIHH B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NaaykTuBHOCTh.  SIBJ€HHME CAMOMHIYKIIMU. OJEKTPOJABIDKYIIAs  CHUJIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Jlemoncmpayuu

OnbIT Opcrena.

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 3JIEKTPOJBIKYIIEH CHUIIbI MHAYKIHUUA OT CKOPOCTH H3MEHEHUS
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 SBIEHUS SJIEKTPOMArHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHumHvle KO1e0aHus

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuid. [IpeBpaiiieHre sHEpTryur MPY FAPMOHUYECKUX KOJICOaHUSIX.

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 3aTyxaronmx KoieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEMCTBYIOLEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPEOIICHUE FINEKTPUUECKOM
SHEPruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUH JIEKTponepeay.

Jlemoncmpayuu

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



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenne pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

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, 1abopamoptule pabomaol

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 3J1eKmMpOMAZHUMHbBLE 60JIHbL

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

3Byk. CxkopocTh 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. 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.

[[Ixana >MeKTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMTBI paguOCBs3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue orpakeHust U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJO0M M
YacTOTOU KOJIEOaHUH.



UccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHHE, MoNsipu3anus, udpakius, nHTephepeHITs.

Tema 3. Onmuka

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

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

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomienus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenpHblii yros IOJIHOIO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

CobOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaromux auH3ax. Gopmyna TOHKON JUH3BI. YBElIUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBust HaOMOEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

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,
doroanmnapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

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

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanre cBOMCTB N300paK€HUH B JTUH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBLIO TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



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

Pa3znes 6. OcHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panunpl  OpUMEHHMOCTHM  KJIAcCMYeCKOM  MmexaHuku.  [locTynatsel
CIIEIUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWHILITEHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAIICHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PENITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3Heprneﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ qaCTHUIBI. BHGPFI/I}I
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

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

OTtkperTue u uccnenoBanue Gororddexra. Onwitet A. I'. Croneroa. 3akoHbI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4yeckre YCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTogaTumk, coaHeyHas 6arapesi, CBETOANO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas wmopenb artoma. Iloctynmatel bopa. M3nydeHune u moriomnieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.

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

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyUYCHHE.

TexHu4ecknue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopHule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

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

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

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

S nepHble peakuuu. JlenieHue u cUHTE3 AIEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
SIICPHOMN YHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

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

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomoi

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

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

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

ComnHeunas cucreMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpalibHbIM KJlace —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIHPHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTbY» ISl 3BE3]l TJIABHOM MOCJEAOBATENbHOCTU. BHyTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1. DTambl )KU3HHU 3BE3I.

Muneunbiii I[lyts — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNamaktrke. Tunel ranakTuk. Paguoranaktuky u kBa3zapbl. YEpHbIE OBIPHI B SApax
rajaKkTHK.

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

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

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

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku © acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTHHE MHUpPA, POJb (PU3NUECKON TEOpHH
B (OpMUpPOBAaHMM TMPEACTABICHUN O (DU3NUECKON 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, Teorpadun U TEXHOIOTUH.

Mesxcnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

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

buonocus: »nekTpudeckue SIBICHUS B KUBOM TMpUpOJie, KojieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

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



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

Texnonocusa: JNVHUM DSJIEKTpoOIEepenady, TEHEPATOp NEPEMEHHOIO0 TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
COJIHEYHAs Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

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

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTATHl OCBOCHUS Y4€OHOTO mnpeameTra «DU3uKay JOJKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUaIOMIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

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

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBE/ICHMUS;

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

OCO3HAHHE JIMIHOTO BKJIAJ[a B TIOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCOZHAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

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

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh JKOJOTMUYECKOM KYJIbTYpbl, OCO3HaHUE TJI00AJBLHOIO
XapakTepa PKOJIOTHUECKUX MpodieM;

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

pacuidpeHue OombITa JEATeTbHOCTH HKOJOTMUECKON HaNpaBiIEHHOCTH 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: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMpENENATh IEJIU JEeATCIIbHOCTH, 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 PE3YIIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3TuYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX MMPOEKTOB B 00s1acTu (husuku;

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

AHAM3UPOBATh TIONYYCHHBIC B XOJAE PpCEIICHUS 3a7a4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

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

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JTOIMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

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

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

KoMMyHHKaTHBHbBIE YHHBEPCAJIbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMd W  CMAT4YaTh
KOH()JTUKTHI;



Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHMUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIAWBUYAIbHOU
padoThI;

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

MIPUHUMATh I1€TM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ MIOCTHXKEHUIO: COCTAaBIATH IUIAH JCHCTBUI,
pacrpenensaTh poid C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXIAaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4eCTBO CBOErO BKJIAaJa M KaKJIOr0 YYaCTHHKA KOMAaHIbI B
001U pe3yJbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE TPOEKTHI, OLCHWBATh HJIEHU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEAECHUE B Pa3IUYHbBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

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

CaMOCTOSITEJILHO COCTABJISITH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MTPAKTUYECKON PaObO0ThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELLICHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

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

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBLI B JESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMBIX JIEUCTBHUM M MBICIUTENIbHBIX TPOLECCOB, UX pE3YyJbTAaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH ISl OLIEHKH CUTYalllH, BEIOOpa BEPHOTO
penieHus;



yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS M0 HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3E PE3YIbTATOB
NEeSATENbHOCTH;

NpPUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporiecce qocTmKeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIIEHCTBYETCS AMOIMOHAIIbHBIN UHTEJUIEKT, peAnoararmui
c(hOpMUPOBAHHOCTb:

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

CaMOpEryJIUPOBaHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
yCcrexy, ONTUMU3M, HUHUIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOAS M3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy o0yuenuss B 10 kjacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpaxX pPojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAayYHOW KAapTHUHbI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEepIMaIbHas cUcTeMa OTCuETa, abCOMIOTHO TBEPI0E TEO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEIIECTBA U



ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
IBU)KEHUE, CBOOOAHOE MAJeHUE TeJ, ABW)KEHHWE 110 OKPY)KHOCTH, HHepLus,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE TBIKEHHUE, CTPOCHUE JKUJIKOCTEH
¥ TBEPJBIX TEIl, U3MEHEHHE 00bEMA Tel NP HarpeBaHUH (OXJIaXKIESHUH ), TETIOBOE
paBHOBEcHE, UCTHApeHUE, KOHJEHCAIWs, IJIaBICHHE, KPUCTAJUTH3AIMs, KUICHHE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a Ipu €ro HarpeBaHuu B 3aKPhITOM
cocyzne, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUSL Ta3a B  H30Mpoleccax,
AIIEKTpU3aLUs TEJl, B3aNMOACHCTBHE 3aps/IOB;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/AMHATa, IyTh, IEpPEMEIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, cuia,
UMIIYJIbC TeJla, KHHETHYeCKas SHEeprus, NOTEHIUabHAs SHEPrusi, MeXaHU4yecKas
paboTa, MexaHHMYeCKas MOIIHOCTb, TPHU OMHCAHWU TPABUIBHO TPAKTOBATH
(U3NYECKUl CMBICI HCIHOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUTb (OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

OINKCHIBAaTh M3y4YCHHBIC TEIUIOBBIE CBOMCTBA TEN M TEIUIOBHIC SIBICHUS,
UCNONb3ysl (U3NYECKHWE BEIMYMHBL: JABJICHUE Tas3a, TeMIeparypa, CpeaHss
KUHETUYECKasi SHEPrUsl XaOTUYECKOTO JABM)KCHUS MOJIEKYJI, CpEIHEKBaIpaTUYHasI
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPEHHsS SHeprusi, paboTa rasa,
KOO(QPUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOTO JBHTraTeNsd; MpPHU ONUCAHUHU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nIECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3yUEHHBIC PJICKTPUUECKHUE CBONCTBA BEIIECTBA U DJIEKTPHUUECKHE
SBJIEHUS (IPOLIECCHI), UCIONIB3Ysl (PU3NYECKUE BEJTUUMHBI: 3JIEKTPUUECKUN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWIBHO TPAaKTOBAaTh (DU3MUECKUNW CMBICT HCHOIb3YEMBIX
BEIMYMH, WX OOO3HAYCHHUS W EIAWHHIIBI; YyKa3blBaTh (POPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3HUECKUE
3aKOHBI U MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DSHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBa, Ta30BbIE
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIepaTypoM, NMEpBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPHUHIUIIBI  JEHCTBUS MAaIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS WX 0€30MACHOr0 MCIOJb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 10 HCCIEIOBAHUIO (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmynupoBaTth mpoOieMy/3agady M THIOTE3y Y4eOHOro IKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUsT (PU3NUECKUX BEJIMYMH, MPU
ATOM BBIOMPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS U HMCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCJIE0BaTh  3aBUCUMOCTH  MEXAy  (U3MUYECKUMH  BEJIMUYUHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
bukcUpoBaTh PE3YNbTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE TAOIUIT U TpaUKOB, AETaTh BEIBOJBI IO pPe3yIbTaTaM UCCIICIOBAHNS,

coOJro1aTh MpaBuia 0e30MacHOro TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESTENHHOCTA C MCIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJIEIb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEOOXOouMbIE I €€ pEelleHMs], MPOBOAUTh PAcUEThl U OLIEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ TPU  PEIICHMH  Yy4EeOHBIX  3aJad  COBPEMCHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs YIeOHONW W HAYyYHO-TIOMYJISIPHOW MH(OpMAIIUY, TTOYICHHOW U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydyaeMyt0 HH(OPMaIIHIO;

NPUBOJIUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJI30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XKU3HU
JUtsl obecriedeHus: 6€30MacHOCTH MpU OOpaleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, ISl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpyNme C BBHINOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IJIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJl€KBATHO OLICHUBATh
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K xoniy obyuenuss B 11 kJjacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha TMPUMEpaxX POJb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B IPAKTUYECKON NEATEIBHOCTH JIOACH, LEIOCTHOCTh U EIUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (PU3UUECKUX MOJIETICeH:
TOYCUHBINA AIEKTPUUYECKUN 3apsifl, JIyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, si/IepHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO siApa MpH pEIIeHUH (PU3NYECKUX
3ajad;

pacro3HaBaTh (pU3NUECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKU: DIIEKTPUUECKAS] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHCTBHUS TOKA, B3aHUMOJEUCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WMHAYKUUSA, JEUCTBUE MArHUTHOIO TIOJA Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TMPSMOJUHEHHOE PACHPOCTPAHEHHE CBETa, OTpa)Ke€HUe, MPEIOMIICHHE,
uHTeppepeHnus, audpakiuus U MOJSpHU3alus CBeTa, JIMCIIEPCUsl  CBETa,
dotoanekTpuaeckuii 3pdekt (PporoaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEHYATOrO0 CHEeKTpa aTroMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas

PalMOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BeIIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U

ANIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCTONB3YysS (DU3UYECKUE BEITHYUHEIL:
ANEKTPUUECKUI 3apsjl, cujla TOKA, JIEKTPUUECKOE HANpsHKEHHE, JIEKTPUYECKOe
CONMPOTHUBJIECHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYINAs cuiia, paboTa Toka,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl DJIEKTPUUYECKOr0 M MArHUTHOrO TMOJeH, MEepHoJl M YacroTa
KoseOaHuii B KoJieOaTelNbHOM KOHType, 3apsii U Ccujla TOKa B MpoIecce
TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHuil, (POKYCHOE pacCTOsSHUE U
ONTUYECKAs] CHUJIa JIMH3bI, NPU OMNUCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUUI
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTHUMH
BEJIMYMHAMU;

OMKUCHIBATh HW3YUYECHHBbIE KBAHTOBBIC SIBJICHUS M TMPOLECCH, HUCIONb3Ys
bu3MYeCKre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPUOJT MOTypaciiaga, SHEPTHUS CBI3U
aTOMHBIX SiZIep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JAHHYI0 (U3WUECKYI0 BEIWYWHY C JPYTMMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

AHAM3UPOBATH (PU3UUYECKHE TMPOIECChl U SBIICHUS, UCIIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOIHUKOB, 3aKk0oH Jxoymns—JIeHma, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKITMHU, 3aKOH MPSIMOJIUHEHHOTO PacpOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITEHHa mis Qororddekra,
3aKOH COXPAaHECHHS DHEPTUH, 3aKOH COXPAHCHHsI MMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHCHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PAaIMOAKTUBHOrO pacmaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

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

CTPOUTh W OIKMCHIBATh H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH DKCIEPUMEHTBI TI0 HCCIECIOBAaHUI0 (U3UYECKUX SBICHUUW W
IPOLIECCOB C MCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX M3MEPEHHUI: TpPHU STOM
dbopmynupoBaTth TpoOJeMy/3ajady W THUIOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOAWTH OIBIT U
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBIIAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3UYECKUX BEIUYUH, TIPU
ATOM BBIOMPATh ONTHUMAJIBHBIN CHOCOO M3MEPEHUs W HMCIOJIb30BaTh M3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (DU3MYCCKUX BEJIUYUH C HCIOJIb30BAHHEM
OpSIMBIX HU3MEPEHHIl: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYWH B BHUIE TAOIUIl U
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coOr01aTh MpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEAECHUU HCCIEIOBaHUN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOU
NESTENHHOCTA C WCIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3Ysl (DM3MUECKUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1a4u
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIJACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIHI,



HEOOXOo/IMMbIE NIl €€ pelleHusl, MPOBOAUTh Pacy€Tbl U OLICHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaUY€HUs! PU3NUYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUYUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3ndecKue sIBJICHNUS;

UCMOJb30BaTh ~ MpPU  pEUIeHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TpEeJCTaBlIeHUs y4eOHOM UM HAy4YHO-NIOMYJSpHOU MH(OpMaLUHU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OOBSICHATH MPUHLMIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iInyaTh yCIOBUSA WX OE30MACHOI0 HCIIOJIb30BAaHUS B IIOBCEIHEBHOM
KU3HU;

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

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOW KU3HU
U1 obecriedeHust 0€30MacHOCTU MPU OOpalIeHUH ¢ MPUOOPAMM U TEXHUYECKUMU
YCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOIr0
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyIIe C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TIpyHNbl, PALMOHAIBHO PpacHpeleNsiTh OO0S3aHHOCTU U
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYalHsAX, aJl€KBaTHO OLIEHHUBAThH
BKJIAJl KQX/I0I0 U3 YYACTHUKOB TPYIIBI B PELIEHUE pACCMaTPUBAEMOM MPOOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC

Ne i/

HaumeHoBaHMe pa3/iesioB U TeM
NMporpaMmbl

KoanuyecTBOo 4acoB

Bcero

duekTpoHHbie (LndpoBbIe)
o0pa3oBaTe/ibHbIE Pecypchl

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUSA

1.1 ®du3nKa ¥ METOJIBI HAYYHOTO TTO3HAHUS 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHUS] B MEXaHUKE bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 18

Paznen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJANHAMHUKA

0 i -
3.1 CHOBH MOJCKYIAPHORHHETHACCROR 9 Bu6maorexa LOK https://m.edsoo.ru/7f41bf72
TECOPHUH
3.2 OCHOBBI TEPMOIUHAMUKHI 10 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
Ar .
3.3 PETATHDIC COCTOMHIA BEMECTE 5 Bubmmoteka LIOK https://m.edsoo.ru/7f41bf72
®a30BbIE IEPEXOBI
Uroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DNeKTpOCTaTUKA 10 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
IT i i TOK.
4.2 OCTOMITHBIT MCKTPHACCIII TOK 12 Bubmiorexa [JOK https://m.eds00.ru/7f41bf72
TokH B pa3nuyHBIX cperax



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

Hroro no pasaneiny

22

PesepBHoe Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




11 KVIACC

Ne i/

HaumenoBanue pa3iesoB u TeM
NPOrpaMMbl

KoauuecTBo yacoB

Bcero

DJIeKTPOHHBbIE (LU (PPOBBIE)
o0pa3oBaTe/IbHbIE pecypchl

Paspea 1. JIEKTPOAUMHAMUKA

MarunuTtHoe noje. DIeKTpOMarHuTHast

1.1 17 but6mmorexa LIOK https://m.edsoo.ru/7f41c97c
WHTYKIHS
Hroro no pasneny 17
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CRATMHOCKHE H SNCKIPOMATHHTIHE 12 but6mmorexa LIOK https://m.edsoo.ru/7f41c97c
KoJieOaHus
M
2.2 CRAHHHCCKNE 1 SCKIPOMATHHTHEIC 8 but6mmorexa LIOK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Ornrtuka 19 bubmuoreka I{OK https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 39

Pasznen 3. OCHOBBI CIEIIUMAJIBHON TEOPUM OTHOCUTEJBHOCTH

OcCHOBBI CIELIMATILHON TEOpUU

3.1 6 bu6mmorexa LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEILHOCTH
Hroro no pazneny 6
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBON ONITUKH bu6mmoreka [IOK https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue atoma bubmuotexa I{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 10 bubmuoreka I{OK https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 24



https://m.edsoo.ru/7f41c97c
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Paspen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DNeMEHTHI aCTPOHOMHUU U aCTPOPUIUKU 9 bu6nmoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 9
Pa3nen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maroriee MOBTOPEHUE 4 bubmuotexa [{OK https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



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

10 KJIACC
Hata DIIeKTPOHHbIE
KoandecTBo 4acoB NMpOBEACHUSA u OBLIE
Ne i/ Tema ypoka i pp
o0pa3oBaTe/bHbIE
Bceero pecypchl
1 ®usuka — Hayka o npupoze. Hayuneie 1 bu6mmoreka [IOK
METO/ bl I03HAHMS OKPYXKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponw u MecTo dusnku B GOpMUPOBAHUU
2 COBPEMEHHOM i)a HOU Kq:l IT)I/IHIi MHpa, B 1 bubmorexa [JOK
P N i P “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOU JIEATETLHOCTH JIFOICH
MexaHnuecKkoe IBUKEHHE.
3 OTHOCHTEIIBHOCTh MEXaHHYECKOI'0 1 bubmuorexa [IOK
nerkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE
4 PaBHOMEpHOE MIPIMONTMHEHHOE JBIKCHIE 1 bubmorexa HOK
p p a https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bu6nuoreka [IOK
JIIBMOKCHHEC https://m.edsoo.ru/ff0c372e
6 CBobOoaHOe majzeHue. Y CKOpeHue 1 bu6mmoreka [IOK
CBOOOIHOTO ITaIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nuxenue. [[BuxeHne
7 MaTepUaILHON TOYKH 10 OKPY>KHOCTH 1 bubmorexa LIOK
p Py ) https://m.edsoo.ru/ffOc3ada
3ageT 1o Teme "Kunemaruka'.
8 [Tpuniun otHOCUTENBLHOCTHU ["anumes. 1 Bbu6moreka [JOK

HNuepumanbHbie cuctemsl orcuerta. [lepBroiit

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
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3akoH HrroToHa

Macca tena. Cuia. [lpunnun
cynepnosunuu cuil. Bropoit 3akoH

but6mmoreka [IOK

d HHOTOUHa AU MATCPHATBHOM TORKH. https://m.edsoo.ru/ff0c3be8
Tpetuii 3akoH HproToHa 17151 MaTepHUaIbHBIX
TOYEK

10 3akoH BceMHUpHOTO TsAroTeHus. Cua bubmuorexa [JOK
TsDKeCTH. IlepBas KocMHUYecKas CKOPOCTb. https://m.edsoo.ru/ffOc3be8

but6mmoreka [IOK

11 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/Ff0c3d00
Cuna tpenus. Koapdunment tperns. Cuna

12 COIIPOTUBIICHUS IIPU ABUKCHUU TEJIA B bu6nmorexa [IOK
JKUJIKOCTH WIIM ra3e. 3a4eT 10 TEME https://m.edsoo.ru/ff0c3f76
"JluHamMuka".

13 KontponsHas pabota o teme bubmorexa [LIOK
"Kunematuka. Jlunamuka" https://m.edsoo.ru/ffOc3e18
IlocTynaTenbHOE U BpallaTesIbHOE

14 JBIDKEHUE a0COIOTHO TBEPOTO Tea. bu6mmoreka LIOK
MowmeHnT cuisl. [lnedo cunsl. YcioBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOIO Tela
NMirynbec MaTepualbHON TOUYKH, CUCTEMBI

15 MaTepuaabHbIX TOUEK. IMIynbC CHIIBL. bu6nuoreka [IOK
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBYDKEHUE
Pa6ora u moutHOCTh critbl. Kunetnueckas

16 sHeprus MatepuanbHON Touku. Teopema 00 Bubmmorexa LIOK

. https://m.edsoo.ru/ff0c4502
W3MEHEHUN KNHETUYECKOW YHEPTUU
17 [lotenuuanbHas 3ueprus. [loreHuunanbHast bubmmorexa [LIOK



https://m.edsoo.ru/ff0c3be8
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9HEPTrUs yrnpyro aeoOpMUPOBAHHOMN
npyxuHbl. [loTeHInanbpHas sHeprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ffOc461a

18

[loTeHuanbHble U HEMOTEHLIUAIBHBIE
cuiibl. CBsA3b paOOTHI HEMOTEHIMAIBHBIX
CWJI C UBMEHEHUEM MEXaHUYECKOU SHEepruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SJHEPTUH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «MccnenoBanue
CBSI3HM pabOThI CUJIBI C H3MEHEHHEM
MEXaHUYECKOH SHEPTHH Tella Ha IPUMEpPe
PaCTSHKCHHS PE3UHOBOTO KTYTa)

20

Kontposnbnas padota o teme «3aKoHbI
COXPAaHCHUS B MCXaHUKEY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIO)KEHUST MOJIEKYIISIPHO-
KUHETHYECKOM Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBUKCHHS U B3aUMOJICHCTBHS
yacTull Beuiectsa. Mojenu CTpoeHus ra3oB,
KUIKOCTEH U TBEPABIX TEI

23

Macca monekyin. KoaudecTBo BemiecTna.
[Tocrosinnast ABoraapo

24

TemoBoe paBHOBecue. Temnepatypa u eé
n3Mepenue. [llkana temneparyp Llenbcus

25

Nneanpueiii raz B MKT. OcHOBHOE
ypaBaenne MKT

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

26

AOGcoitoTHas TeMIeparypa Kak Mepa
CpeHEN KNHETUYECKON YHEPTUN JBUKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c461a
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MOJIEKYJI. YpaBHeHUE MeHieneena-
Kunaneiipona

3akoH /lanbToHa. ['a30BbIC 3aKOHBI.

27 N3onporieccel B ueanbHOM ra3e u ux
rpadudeckoe mpeICTaBICHNE
JlabopaTtopHas pabota «lccnenoBanue
28 3aBHCHMOCTH MEXKIY IapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO ra3ay
99 3a4eT ¥ KOHTPOJIbHAS paboTa Mo TeMe bu6mmoreka [IOK
"MonexymsipHas ¢pusuka'. https://m.edsoo.ru/ff0c570e
BuyTpeHHss dHEprus TEpMOIUHAMHYECKON
CUCTEMBI U cTIOCOObI €€ N3MEHEHUSI.
30 KomnyecTBo TemioTs! u pabora bubmmorexa LOK
p ' https://m.edsoo.ru/ff0c5952
BHyTpeHHss sHEprUsi 0IHOATOMHOTO
WJICaTHLHOTO Ta3a
but6mmoreka [IOK
31 Buns! Teruionepegaun
A pes https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonuuecTBO TEMIOTHI IIPH TEIIONEPEIAUE bubnmorexa [JOK
. p p ' https://m.edsoo.ru/ff0c5c36
AnnabaTHBIii TIpoIecc
33 [lepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 bubnuoreka [IOK
IIPMMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtuMocTs mporieccoB B pHUpoO/Ie. bu6muoreka [IOK
Bropoii 3aKk0H TepMOAMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Tpunuun aevicteus u KITJ[ remnoBoit but6mmoreka [IOK
MAILUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJT
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DKosoruyeckue mpoodaemMbl

37
TETI0O3HEPreTUKH
O06o61aronui ypok «MonekyiasapHast
38 ¢buzuka OCHOBI};IIp TepMO I/IHaI\};I/IKi» 3auer bubmmorexa [IOK
) oz . https://m.edso00.ru/ff0c6938
1o Teme "OCHOBBI TEPMOJMHAMUKU
39 KonTponbhas pabora o teme «OCHOBBI bu6mmoreka [IOK
TEPMOJIUHAMUKHI» https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3zoBaHue 1 KOHIEHCAIUS. bubnuorexa LIOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOCoIIOTHAsA M OTHOCUTENIbHAS BIIAXKHOCTD bu6mmoreka [IOK
41 .
BOo3yxa. HacelieHHbI ap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckue u
49 amopQHble Tena. AHU30TPOIHUS CBOWCTB bu6nmorexa [IOK
KpucTayioB. Kuaknue KpucTaiisl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepUabl
43 [InaBnenue u Kkpuctauusanus. Y AejIbHast bubnuorexa LIOK
TeruioTa muasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
VYpaBHeHHE TemI0BOro OanaHca.
but6mmoreka [IOK
44 CamocrositensHas pabora. Munu-3auet mo
" https://m.edso0.ru/ff0c6820
Teme "ArperaTHble COCTOSIHUS BelecTBa'.
45 DneKTpu3anus Teia. DINEKTPUIECKUH 3apsi. bu6mmoreka [IOK
JIBa BU/A DJIEKTPUYECKUX 3aP10B https://m.edsoo.ru/ff0c6bcc
ITpoBoAHUKH, IUDIIEKTPUKH U
46 H(I))JI OBOJIHUKU 3aK(I))H COXpaHEHUs bubmmorera [IOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apaaa
47 Bsaumopericteue 3apsinoB. 3akoH KynoHa. bubmmoreka [IOK

TodeuHbIi 2JIEKTPUIECKUH 3apsia

https://m.edsoo.ru/ff0c6ced
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48

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[IpuHIMI Cynepro3ULIUH 2IEKTPUUECKUX
nojei. Jluuuu HanpsiKEHHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cui 37eKTpoCcTaTHUeCKOro moJis.
TToTenmuan. PasHOCTE TOTEHITNAIOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

[TpoBOTHUKY U TUDJICKTPUKH B
3JIEKTPOCTATHYECKOM TIOJIE.
JusnexTpudeckasi IPOHUIIAEMOCTD

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocts. Konaencarop.
DIEKTPOEMKOCTH IIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOH/IeHcaTopa

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c7126

52

JlaGopatopHas pabora "U3mepenue
3JIEKTPOEMKOCTU KOHIeHcaTopa"

53

[IpyHUMD AEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMUPOBAIIBHOTO
ammapara, CTpyHHOTO MpUHTEpa.
DJNIeKTpOoCTaTUYECKas 3alIUTa. 3a3eMIICHUE
3JIEKTPONIPUOOPOB

54

KonTponbHas pabora 1o teme
"OnexrpocraTuka"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

55

DNEeKTpUUECKUN TOK, YCIIOBUS €TI0
cymectBoBaHus. [loctosaausiil Tok. Cuia
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
Oma 11 yyacTka 1enu

56

[TocnenoBarenbHOE, MapajieNbHOE,
CMEIIaHHOE COeTUHEHNE POBOIHUKOB.
JlaGopatopHas pabota «3yuenue
CMEILIaHHOTO COEIMHEHHS PE3UCTOPOBY

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



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

PabGora u MOIIIHOCTB JJICKTPUUYCCKOTO TOKA.

but6mmoreka [IOK

57
3akoH J[xoyns-Jlenna https://m.edso0.ru/ff0c7838
3axon OMa A1 TOJTHOM (3aMKHYTOM)
anekTpudeckou nenu. Koporkoe
but6mmoreka [IOK
58 3ambikanue. JlabopatopHas pabota
https://m.edsoo.ru/ffOc7ae0
«M3mepenne J/1C nctouHuka ToKa U €ro
BHYTPEHHET'O CONMPOTUBIICHUS
DIIeKTPOHHAs MPOBOIUMOCTb TBEPIBIX
59 METAJIJIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METaJJIOB OT TEMIIEPaTyPHI.
CBepX1poBOAMMOCTh
50 DJIEKTpUYECKUi TOK B BakyyMe. CBOMCTBa
AJIEKTPOHHBIX MTyYKOB
[TonmynpoBoiHUKH, UX COOCTBEHHAS U
61 MpUMeCHast MpoBOANMOCTb. CBOMCTBA n bubamorexa [IOK
P POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI
DIIEKTPUUYECKHI TOK B paCTBOpax U
62 pacIiaBax 3JIEKTPOIUTOB. bu6mmoreka [IOK
DJIIEKTPONUTHYECKAST AUCCOLIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DJIEKTPUUYECKUH TOK B ra3ax.
. . but6mmoreka [IOK
63 CaMocTOATENbHBIA U HECAMOCTOATEIBHBIN
https://m.edsoo.ru/ffOc84ae
paszpsaa. Mounaus. [1nazma
DJIeKTpUUYECKUe MPUOOPHI U YCTPOUCTBA U
64 UX TpakTudeckoe npuMmeHeHue. [Ipasuna bubamorexa [OK
P P P https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€30MacCHOCTU
. bu6nmnoreka [IOK
65 O6o06maromuil ypoxk «JIeKTpOANHAMHUKA a

https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

KonrtponsHas pabota o teme
«Qunekrpocraruka. [ToctostHHbIN

66 AJEKTPUIECKUN TOK. TOKH B pa3IMIHBIX 1 bu6nmoreka [IOK
cpenax» /Beepoccuiickas mpoBepodHast https://m.edsoo.ru/ffOc8a8a
paboTa Tpu IPOBEICHUH HA OYMaKHOM
HOCHTETE

67 PesepBHeIil ypok. O000IIArONIHIA YPOK TIO 1 bu6muoreka [IOK
temam 10 krnacca https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. O600IIar0Nuii ypox 1o 1 bu6muoreka [IOK
teMam 10 krnacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KouanyectBo dara nposenenust JJIeKTPOHHbIE
4acoB u¢posbie
Ne i/ Tema ypoka unp
o0pa3oBaTe/ibHbIE
Bcero
pecypcsl
[TocTosiHHBIE MarHUTHI U UX
1 B3auMo/ieiicTBUE. MarHuTHoE ToJIe. 1 bu6mmoreka [IOK
BekTop MarHuTHOM UHAYKIUH. JIMHUK https://m.edso0.ru/ff0c9778
MarHUTHON HUHITYKIIUU
MaruaurtHoe 1osie MPOBOAHUKA C TOKOM.
2 OmnelT Dpcerena. Bzaumoneiicteue 1 bubnnorexa HOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlabopaTtopHnast pabota «M3ydeHue 1 bubnmnoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
4 JleficTBME€ MAarHUTHOTO TIOJISI HA IPOBOTHUK 1 bubnnoreka [JOK
¢ Tokom. Cuna Ammnepa. https://m.edsoo.ru/ff0c9acO
5 Pemienue 3a1a4 Ha MpUMEHEHHE 3aKOHA 1
Awmriepa
JlaboparopHnas pabota «lccnenoanue
6 JIEUCTBUS IOCTOSIHHOI'O MarHuTa Ha PaMKy 1
C TOKOM»
JlelicTBME MAarHUTHOTO IOJIS HA
7 IBIKYIIVIOCS 3apsDKEeHHYIO yacTury. Crna 1 Bubmorexa ITOK
Iy P Yo 4 https://m.edsoo.ru/ff0c9df4
Jlopenna. PabGota cuisl Jlopenua
3 Pemienue 3aga4d Ha pacuer cuiibl AMIiepa u 1
cuiibl JIopeHia
9 DnekTpoMaruuTHas UHAyKIws. [ToTok 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

BEKTOpa MarHUTHOM MHAYKIMHU. DJ[C
WHAYKLINN. 3aKOH 3JIEKTPOMArHUTHON
uHnykiuu dapanest

https://m.edsoo.ru/ff0cal50

JlaboparopHas pabota «lccnegoanue

bu6mmoreka LIOK

10 .

SIBIICHUS 3JIEKTPOMArHUTHOW WHTYKITAW https://m.edsoo.ru/ff0cal50

11 Pemenue 3amau Ha 3akon dapanes
NHayKTUBHOCTD. SIBIIEHHE CAMOMHTYKIIUH.

12 DJIC camomHAYKIIMHA. DHEPTUS bubnmnorexa [JOK
MArHUTHOTO TOJISI KATYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DNEeKTPOMarHuTHOE 10JIe

13 Pemenne 3amay o teme "SBieHue
CaMOMHIyKIINH"

TexHu4eckue ycTponucTBa U UX
MPUMEHEHHUE: TOCTOSTHHbIE MarHUTHI,
14 3IIEKTPOMATHUTEI, DJIEKTPOIBUTATEID bubmorexa LHOK
p ’ poa > https://m.edsoo.ru/ffOcab82
YCKOPHUTEIN JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh
O0606maronmi ypok «MarauTHOE IIOJIE.
15 ek OMaFHI/I’[?]}II:)aSI WHIYKIUS). 3a4eT 110 bubmorexa IOK
P YK ' https://m.edsoo.ru/ffOcab82
TEME.
16 3auet 1o Teme "MarauTHoe moJe.
DJIeKTpOMarHuTHast MUHAYKIus "

17 KonTtponbnas padota no teme «MaruuTHoe bubnnorexa [IOK
noJsie. DJIEKTPOMarHuTHas UHAYKIUS) https://m.edsoo.ru/ffOcad58
CB00OOIHBIE MEXAaHUYECKHUE KOIEOAHNUS.

18 ["apmonnueckue konebanusi. YpaBHeHUE bubnmnoreka [JOK

rapMoHHueckux konebanuid. [lpeBpaienue
SHEPTUH

https://m.edsoo.ru/ffOcaf06



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

19

JlaboparopHnas pabota «lccnenoanue
3aBHCHMOCTH TEpHO/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl
rpy3a»

20

Pemenue 3amay mo treme "CBoOOIHBIE
MEXaHW4YeCcKre Kojieoanusa"

21

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHHs B
U/1eaJIbHOM K0Je0aTeIbHOM KOHTYpE.
AHanorus Mexxy MEXaHM4eCKUMHU U
9JIEKTPOMAarHUTHBIMH KOJ€0aHUAMU

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

22

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJICATTLHOM KOJIe0aTeIbHOM
KOHTYypE

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

23

Pemenue 3a1au Ha npumMeHeHHE HOPMYJIIbI
Tomcona

24

IIpencraBnenue o 3aTyxarOmux
KoyieOaHusAX. BbIHYXIeHHbIE
MexaHu4eckue kKonedanus. Pe3onanc.
BeIHYXI€HHBIE 27IEKTPOMAarHUTHBIE
Kosie0aHus

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbb86

25

[Tepemennslit Tok. CUHYyCOMAATBHBIN
MepEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U
JEHCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U
HaIpsKEHUs

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

26

Pemenune 3anau no teme "lIlepeMeHHbIiM

n

TOK



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

Tpancdopmarop. [IpousBoactso, nepenaua

PesepBHBIii ypOK.
Ontrka. OCHOBEI

27 . .
U oTpeOIeHNe IIEKTPUIECKOM SHEPrun CHEIMANIbHOM Teopuu
OTHOCUTCIIBHOCTH
YCTpolCTBO M MPAKTUYECKOE TPUMEHEHUE
28 AJIEKTPUYECKOT0 3BOHKA, TEHEPATOPA bubnnoreka [JOK
MIEPEMEHHOT0 TOKA, JINHUHI https://m.edsoo.ru/ff0cc324
ANIeKTponepenay
DKOJOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE
29 anekTposnepruu. Kynerypa bubnmoreka [JOK
HCTIOJIb30BaHMS AIIEKTPOSHEPTUH B https://m.edsoo.ru/ff0cc324
MMOBCEJHEBHOM KU3HU
Mexannueckue BOJIHBI, YCJIOBUA
30 pacnpoctpanenus. [lepuon. Ckopocts bub6mmorexa LIOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHble U MPOJOIBHBIE BOJIHBI
31 3ByK. CKOpoCTh 3ByKa. [ pOMKOCTBH 3BYKa. bubnuorexa [IOK
BricoTa Tona. Tem0Op 3ByKka https://m.edsoo.ru/ffOcccOc
39 Pemenue 3aaau o teme "MexaHudeckue
BOJIHBI. 3BYK"
DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U
33 ckopocTs. [1Ikana anexTpoMarHUTHBIX Bubmmorexa [IOK
p ’ p https://m.edsoo.ru/ffOccfe0
BOJIH
[TpuHLUITBI PAAUOCBA3HU U TEIEBUACHHUS.
bu6mmoreka [IOK
34 PazButue cpencts cBsa3u. Pagnonokanus.
" " https://m.edsoo.ru/ffOccfe0
3acer o Teme "Konebanus u BOJIHBI".
35 Pemenue 3anau no

TeMe" DJIEKTPOMArHUTHBIE BOJIHBI"



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

36

3ayer o teme "Konebanus v BOJIHBL"

KonTponbHas pabota «Konebanust u

but6mmoreka [IOK

37
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimosMHEHOE pacIpOCTpaHEHUE CBETA B
38 OJIHOPOAHOM cpefie. ToueyHbI HCTOYHHUK bubamorera LOK
AHOPO pede. https://m.edsoo.ru/ff0cd350
cBeta. JIyd cBera
39 Pemenue 3amay
OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
40 csera. [loctpoenue nu3obpaxkeHuit B bubmmorexa [IOK
’ P P https://m.edsoo.ru/ffOcd4e0
IUIOCKOM 3€pKajie
[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
41 oTpaxxeHue. [IpenenbHblil yroa noJHoro bubamorexa [OK
P - PeA 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
42 Pemienue 3a7a4 Ha MpUMEHEHHUE 3aKOHOB
OTpPaKCHUS U TIPEITOMIICHUS
43 JlaGopatopHas pabora «3mepenue bubmuoteka LIOK
MOKa3aTesisl MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssl. [Toctpoenue n3obpaxeHuil B
44 nuH3e. opmyna TOHKON JTHH3BI bubmmorexa [JOK
+ COPMY. ' https://m.edsoo.ru/ffOcddle
VYBennueHue JIMH3bI
45 JlabopaTopHast pabota «MccnenoBanue
CBOMCTB M300paXCHUH B JIMH3AX)
46 Pemenue 3a1a4y Ha MOCTpOEHUE
M300pakeHUH B JIMH3aX
47 Pemenue 3a1au Ha npuMeHeHHE HOPMYJIIbI
TOHKOM JINH3bI
48 Hucniepcust cBeta. ClioKHBIA COCTaB bubnuorexa [IOK



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

6enoro ceeta. LIger. JlaboparopHnas pabota
«HaOnronenne aucnepcuu cBeTa»

https://m.edsoo.ru/ffOced22

JlaboparopHnas pabota «Habmronenue

49
JUCIICPCHHU CBETa»

Untepdepenmus creta. Judpakus ceeta. bubnuorexa [IOK

50 .

Judpakironnas pemeTka. https://m.edsoo.ru/ffOced22

51 Pemenue 3amau mo reme "UnTtepdepenius
u nudpakuus”

59 [ToiepedyHOCTh CBETOBBIX BOJIH. bubnmnoreka [JOK
[Tonspuzanus ceera. https://m.edsoo.ru/ffOced22
Onrtuyeckne MpuOOpPHI M YCTPOUCTBA U

53 CJI0BHS UX 0€301aCHOTO MPUMEHEHUS bubmorexa LIOK
Y | . P ' https://m.edsoo.ru/ffOced22
3ayget o Teme "OnTuka

o4 Pemenne 3agau no reme "Ontuka"

55 3ader o Teme "onTuka"

bu6mmoreka [IOK
56 KonTponbHas padora o teme "OnTrka"
P P https://m.edsoo.ru/ff0cf02e
['paHuUIBI TPUMEHUMOCTH KJIACCHYCCKOM
57 MexaHuku. [TocTynaTel crieruanbHON bubmmorexa LIOK
' 4 . https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHFHOCTHU
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH.
58 3ameIeHre BpeMEHH | CIZ)K aleHue bubmmorexa [JOK
g P patt https://m.edsoo.ru/ffOcfa42
JUTHHBI

59 Pemenue 3amau

DHeprusi U UMIYJIbC PEISITUBUCTCKOM
. bu6nuorexa [IOK
60 yacTullbl. CBs3b MACChI C SJHEPTUEH U

HMITYJIBCOM. 9HepFI/I$[ IIOKOs

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

61

Pemmenne 3agay mo reme "OcHoBel CTO"

MuHu-3a4€T U CaMOCTOSITeNIbHAS PadoTa Mo

62 Teme «OCHOBBI CIIEIMAIBHON TEOpUH bubmmorexa [IOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
®otonbl. ®opmyna [Inanka. Dueprus u bubnuorexa [IOK
63
UMITYJIbC (pOoTOHA https://m.edsoo.ru/ffOcfel6
64 Pemenue 3amau Ha npuMeHeHUE (HOPMYITHI
[Inanka
65 OTtkpeITHE U HcclienoBanue Gporodddexra. bubmuorexa [IOK
Omertet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl pororddexra. YpaBHeHUE
66 Ounmreitna i poroaddexra. «Kpacnas bubmorera LIOK
g @ https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
67 Pemenue 3a1au Ha MpUMEHEHNE 3aKOHOB
dorosddexra
68 Hasnenue cera. OnbiTel I1. H. JIeGenena. but6mmoreka [IOK
XUMHYECKOE NEUCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHU4YecKre yCTPONUCTBA U MPAKTUIECKOE
69 npuMeHeHue: (HOTodIeMEHT, (POTOTATIUNK bubmorexa LOK
p ) ’ g ’ https://m.edsoo.ru/ff0d04a6
COJIHEUHas OaTapesi, CBETOIHO]T
70 Pemenue 3aga4d no reme «JI€MEHTHI bubmuorexa [IOK
KBaHTOBOM ONTHUKM». 3a4€T IO TEME. https://m.edso0.ru/ff0d0302
71 KoHnTtponbHas paboTa mo teme "DineMeHThI
KBAHTOBOU ONTHKH"
Mopenb atoma TomcoHa. ONBITHI
bubmuorexa [IOK
72 Pesepdopna o paccestHUIO o-4acTHIL.

IInanerapnas mozens aroma

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
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bubnunorexa LIOK

73 [Toctynatel bopa
Y P https://m.edsoo.ru/ffOdOafa
W3nyyenue u norioiieHNue GOTOHOB MPH
74 ne eyxo € aToMa ¢ OIHOTO (bOBHH 3Hepr1/n/1 bubmmorexa [IOK
pexol . A P p https://m.edsoo.ru/ff0d0afa
Ha Jpyroi. Buasl ciekTpoB
75 Pemenue 3a1ay Ha IpUMeHEHHE
nocTynaToB bopa
BonHosrle cBoiicTBa yactuil. BoiHs! ne
76 Bbpoiins. KopryckynsipHO-BOJIHOBOM bubmmorexa [IOK
nyanu3M. CIIOHTaHHOE U BBIHYKJAECHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4eHHE
OTKpbITHE paIuOAKTUBHOCTU. OMBITHI
77 Pesepdopra o onpenenenuto cocraBa bubmmorexa [IOK
Peop P https://m.edsoo.ru/ff0d0fd2
PaZiMOAaKTUBHOTO U3Ty4EHUs
CaoiicTBa anb(da-, 6era-, ramma-
78 u3TydeHus. BimsHAe palnoaKTHBHOCTH Ha bubamorexa [JOK
YHCHIL pad https://m.edsoo.ru/ffOd0fd2
YKUBBIC OpPTraHU3MBI
79 Pemenue 3amay
OTKpbITHE NPOTOHA U HEUTpOHA. M30TOMEI.
80 Anbda-pacnian. IJIEKTPOHHBINA U bubnnoreka [JOK
NO3UTPOHHBIN OeTa-pacnaz. ["amma- https://m.edsoo.ru/ff0d1162
U3ITy4eHHEe
81 Pemenue 3a1au Ha MpUMEHEHHUE MTPABUIT
CMEIICHUS
DHeprusi CBSI3U HYKJIOHOB B sifipe. SnepHble
89 peakuuu. SAnepusiii peaktop. [IpoGaemst, bubnmoreka [JOK

NEPCIIEKTUBBI, SKOJOTUYECKUE ACTIEKTBI
AJIEPHON SHEPTEeTUKH

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0fd2
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83

Pemienne 3amaq Ha pacyeT SHCPIUun CBA3U

84

3auer o Teme "CTtpoeHue aroma. ATOMHOE
H,[[pO"

85

Konrponbnas padora no teme "Crpoenue
aroMa. ATOMHOE siapo"”

86

OnemeHTapHble yacTULbl. OTKpBITHE
Nno3uTpoHa. MeTo bl HaOMI0IeHUS U
pEerucTpanuu 3JIEMEHTApHBIX YaCTHUL.
Kpyraeriii cron «@yHaaMeHTaabHbIe
B3anMoJieicTBUSA. EquHCTBO (hrzmueckoit
KApTUHBI MUPA»

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

87

DTanbl pa3BUTHS ACTPOHOMMUHU.
[TpukagHOe ¥ MUPOBO33PEHYECKOE
3HaYCHHUE aCTPOHOMHUHM. BHJ1 3BE3THOTO
Heba. Co3Be3aus, ipKue 3BE3/IbI, IIAHETHI,
X BUANMOC IBHUXCHUC.

88

ConHeuHas cucremMa

89

Connne. ConHedHas aKTUBHOCTD.
Nctounuk sHeprun ConHua u 3BE311

90

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI TJIaBHOM ITOCIIEA0BATEIILHOCTH.
Buytpennee ctpoeHue 3BE31.
CoBpeMEHHBIE MPEICTABICHUS O
MPOUCXO0XKIEHUU U 3BOJOIMU CoJIHIIA U
3BE3]

91

Mnuneunsiii [IyTe — Hama ['amakTuka.
[lonoxxenue u nBuxenue CosHua B
I'anaktuke. ['anaktuky. YEpHbIE ABIPHI B



https://m.edsoo.ru/ff0d0e38

AApax rajJakTuk

92

Bcenennas. Paz6eranue ranaktuk. Teopus
Boneiroro B3peiBa. Penkrosoe
u3iydyeHue. MerarajgakTuka

93

Hepemennsie npo6ieMbl aCTPOHOMHUH

94

HepeI_HCHHBIC Hp06HeMBI ACTPOHOMHHU

95

KonrponbHas pabora «1eMeHTHI
ACTPOHOMMH U aCTPOUZUKI»

96

Ob6o6matomuit ypok. Ponb ¢puzuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIHMAJIbHON 1
ITHYECKOH cdepax JAeaTeTbHOCTH YeTIOBeKa

97

O6o6marommii ypok. Poms 1 mecto
($U3UKU ¥ ACTPOHOMHH B COBPEMEHHOM
HAy4YHOU KapTHUHE MHUpa

98

O6o6mmaromuii ypok. Pois gusndeckoii
TEOpuH B (HGOPMHUPOBAHKHU TIPEICTABICHUIN O
bu3HUecKoil KapTHHE MUpa

99

O6o06marommii ypok. Mecto ¢pu3ndecKoit
KapTUHBI MUpa B 00LIEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEJACTABICHUN O IPUPOJIE

100

PesepBHBIi ypok. MaruutHoe 1noie.
DNeKTpOMarHuTHast UHAYKIHS

101

PesepBublit ypok. Ontuka. OCHOBBI
CIIEIUATILHON TEOPUU OTHOCUTEIBHOCTH

102

PesepeHelit ypok. KBantoBas usuka.

bubnuorexa [IOK




DJeMeHThl aCTPOHOMMHU U aCTPOPUIUKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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