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HOACHUTEJIBHAA 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 ¢enepaabHOll pabodeil MporpaMMbl BOCTIHTAHHS |
KOHIICTIIIMU TIpenoiaBaHus ydeOHoro mpeamera «dDusnka» B 00pa30BaTeNIbHBIX
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 ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBs3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4Ye€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC IIEeTW M3Y4eHHs (U3WKK HA YPOBHE CPEIHETO OOIIETro
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

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

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojiepkaHue yueOHOro npenmMera «@u3rkay 1o rogam oOyueHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. LIIkoabHBIN Kypc PU3HKU — cUCTEMOOOpa3yomuii
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IMPOIECCOB U SIBICHUW, HM3y4aeMbIX XHUMHUEH, OHMOIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJlaHHBIMU CBONCTBAMHU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTHUHBI MHUpa OOydaromuxcs, B (popMHpOBaHHE yMEHUU MPUMEHSTh
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBYy kypca (usmkud i ypoBHS CpPEIHEro o0Iiero oOpa3oBaHHS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesioB (DU3MKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (U3HKHU.

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

Hoes eymanumapuzayuu. EE peanuzauus mnpeanosgaraeT HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMUECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHHKH M TEXHOJOTUH, a TaKkKe OOCYXKIACHUS
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOpUH, poiu (HyHIAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CHCTeMHO-AESITEIbHOCTHBIN MOAX0/I B Kypce (U3HKH peallu3yercs Mpexie
BCEro 3a CU€T OpraHU3allUd SKCIIEPUMEHTAIBHON AEITeIbHOCTH 00YyYaroIIuXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
NPAKTUYECKUX PaboT. BhieneHne B yka3aHHOM IepedHe J1abopaTopHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOyYarOIIMMHUCS YMEHUSIMU IPOBOJUTH KOCBEHHBIE W3MEPEHHUS, HCCIEAOBAHUS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

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



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

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

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

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

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

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

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

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

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

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

JlocTikeHnne HTUX 1enel obecreunBaeTcsl pelieHueM CIEAYIOMNUX 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 (GU3HKY U
AIIEMEHTBI aCTPO(DHU3UKH;

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

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 33Jad C SBHO 3aJaHHOMU
bu3znueckoil MOneNnblo, 3a/ay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIIBHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

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

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

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

Ha u3ydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CPEIHEr0 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 JEJIA€T BHIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
O0COOCHHOCTEH 00yJarOUXCHl.



COAEPKAHUE OBYUYEHUA

10 KIIACC
Paszpnes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NO3HAHUS

®usuka — Hayka o mnpupone. HayuHble mMeTonbl IO3HAHUSA OKPYKAIOLIETO
mupa. Poib D3KCnepuMeHTa M TEOpUM B MPOLECCE I03HAHUA IPUPOJBI.
DKCHepUMEHT B (PUBHKE.

MopaenupoBanue (pu3nYecKuX SIBIEHMH M mporeccoB. HayuHble Trumoressl.
dusnueckre 3aKOHbI U TEOpHUH. ['paHHIIBI MPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Ponb u mMecTto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBele U UU(POBbIE H3MEPUTENbHbIE MNPHOOPHI, KOMIBIOTEPHBIE
JNATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAas CKOPOCTh) H
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMU HAa OCU CHCTEMbI KOOPAWHAT.
CroxeHue rnepeMeIleHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOJIMHENHHOE IBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHMS, IyTH U IEpEMEIICHUS
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonmHOe TazieHue. Y CKOpeHrne CBOOOTHOTO TaeHUSI.

KpuBonunuennoe  nBukeHue. J[BMKEHHE  MaTepUaJbHOW TOYKM 11O
OKPY’KHOCTH C ITIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIJIOBAsi CKOPOCTh, IMHEWHAS
ckopocTtsk. [lepuon u wactora oOparmienus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHHE CHAPSOB, IICTTHbIC U PEMEHHBIC MTepeayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBU>KCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIONB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pPa3pEKEHHOM ITPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tena, OpPOIIEHHOTO TMOJ yIiOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOJHOTO MaeHHUS.



Hanpagnenue ckopocTy pu ABMKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3yueHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEIEIIEHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBaHre COOTHOLICHHUS MEXAY NYTSIMH, MPONUJCHHBIMU TEJIOM 3a
IIOCJICOBATEIbHBIE PAaBHbIE IPOMEXYTKHM BPEMEHU I[PU PABHOYCKOPEHHOM
JIBUKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuenne nBmxeHus Teia, OPOIIeHHOT0 TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCcTH  [anmunes. IlepBwii  3akoH  HproTtoHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
IU1sl MaTepuaabHOM TOUkU. Tperuil 3aKkoH HproTOHA 1J1s1 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kKocMmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buasl Tpenust (mokosi, CKoibxkeHus, kauenus ). Cuma tperusi. Cyxoe
TpeHue. Cuiia TpEeHUs CKOJIbXEHUS U cujia TpeHus nokosd. KoadgduimeHnt tpeHusl.
Cuna conpoTHUBIICHUS NPU ABUKEHUU TEJIa B KUJKOCTH UJIU rase.

[TocTynarensHOE U BpallaTelbHOE JIBHKEHHUE a0COIOTHO TBEPAOTO TeNa.

MOMEHT CHIIbI OTHOCUTEIIBHO OCH BpauleHus. llneuo cubl. YcnoBus
paBHOBECUSA TBEPAOrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpIMN.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAedopMaIiii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaJICHHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUS.

YcioBust paBHOBeCHS TBEPAOro Tena. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3HHMKAIOIIMX B MPYKHUHE U
PE3HOBOM 00pasile, OT ux AehopMaluu.



UccnenoBanne yciaoBUil paBHOBECHS TBEPAOrO TeElla, HMEIOIIETO OCh
BpaLlCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Nmnynse MatepuanbHOW TOYKU (Tena), CHUCTEMbl MaTE€pUANIbHBIX TOYEK.
Nmnynbe CUIbBl 1 M3MEHEHUE HMITYJIbCa TeNla. 3aKOH COXPAaHCHHS WMITYJIbCA.
PeaktuBHOE BMKEHME.

Pabora cunbl. MOIIHOCTH CHJTBI.

Kunernueckass sHeprusi MarepualibHOW TOYKU. Teopema 00 H3MEHEHUH
KUHETUYECKOU YHEPIUH.

[ToreHnmanpHas SHEpPrusl. [ToreHumanbpHas SHEPrus YIIPYro
nebopMupoBaHHON  TpykuHbl.  [loTeHIManpHash  dSHeprus Tena  BONHM3U
NOBEPXHOCTH 3EMJIH.

[loTeHUMaIbHBIE W HEMOTEHUHUAIBbHBIE  CHJIBL. CBsi3b  paboTHI
HEMOTEHUHUAJIbHBIX CUJI C M3MEHEHUEM MEXaHMYECKON SHEPruM CHCTEMBI TEll.
3aKOoH COXpaHEHUS] MEXaHUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIA UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE NBMXKEHUE.

[Tepexoa moTeHIIMATBLHON YHEPTUU B KHHETHUECKYIO H OOPATHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3u pabOTHI CHIBI ¢ U3BMEHEHHEM MEXAaHUYECKON SHEPTHH
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKT'yTa.

Pa3znen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMMKA

Tema 1. Ocnogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. [duddys3usa. Xapaktep ABUKEHUS W
B3aWMOJICMCTBUSL YaCTHI] BellecTBAa. Moaenu CTpOEHUs Ta30B, XKUJIKOCTEU H
TBEPJIBIX TEJI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosinHas ABoraapo.

TemnoBoe paBHoBecHe. Temneparypa u €€ maMepenue. lllkama Temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE ypaBHEHUE  MOJEKYJISIPHO-
KHHETUYCCKOW TEOPHUU HJICAJIbHOrO Ta3za. AOCOIOTHas TeMmIepaTrypa Kak Mmepa
CpEIHEM KWHETUYECKOW SHEPruy TEIUIOBOrO JABMKEHMS 4vacTtull rasa. l[llkana



temrieparyp KensBuna. I'a3oBbie 3akoHbl. YpaBHeHHMe MeHneneeBa—KnanenpoHna.
3akoH [lampTroHa. M30mponecchl B HAEATIBHOM Tra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTtBa. ['paduueckoe mnpeacTaBieHUE H3OMPOIIECCOB: M30TEpPMa, H30X0pa,
u3obapa.

TexHuuecknue yCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUN.

OmnbITh 110 U PYy3UH )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOT'O JBHKCHHUS.

Mognens onbita LTepha.

OnebITHI, JTIOKa3bIBAOIIIHE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMOJEHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs IPUPOAY AABJICHMS ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS HJI€aJbHOIO Tasa,
U30IPOLECCHI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHHI
00BbEMa KOMHATBHI, IABJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKku

TepMoauHamuueckas cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIAUHAMUYECKOU
CUCTEMBI U criocoObl e€ u3meHeHusi. KonnuectBo Termiorsl U pabora. BHyTpeHHss
SHEprus  OAHOATOMHOIO  WJAEAIBHOro  rasza. Buuael  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKLIHS, U3Jy4YEHUE. Y IeJbHasl TEIIOEMKOCTh BELIECTBA.
KonudecTBo TemioThl Ipu Terionepeaaye.

[Tonsitue 006 aauabatHoMm mpouecce. [lepBblli 3aKOH TEPMOJIMHAMUKHU.
[IpumeneHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3omporeccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TennoBele  MammHbl.  [IpuHUOUNBL ~ AEWCTBUS  TEIJIOBBIX  MAIIWH.
[IpeoOpa3oBanusi »HEPrUM B TEIJIOBBIX MammuHax. Kosdduiment mnomae3Horo
nevctBust TermoBod MamuHbl. [{ukn KapHo u ero xosdduiveHT mosie3Horo
NENCTBUSA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAWIBHUK, KOHAUIILOHED.

Jlemoncmpayuu



N3MeHeHre BHYTpPEHHEW J3HEpPruM Teja IMPH COBEPIICHUH pPabOThl: BHUIET
npoOKu U3 OYTBUIKM TOJ JEUCTBHEM CXaToro BO3JyXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUICOEMOHCTPAITH).

N3MeHeHne BHyTpEeHHEN SHEPTUH (TeMIlepaTypbl) Tela Npu Terionepeaaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHUI0 BO3JyXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHEr0 CrOPaHHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue yaenpHON TENIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanun eeuecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarusi. VMcnapenue u kuneHue. AOCONOTHAS U
OTHOCHUTENIbHASL BIIAXKHOCTh BO3AyXa. HacellleHHbIM map. YAenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhI KATICHUS OT JAaBJICHHUS.

TBépnoe teno. Kpucramnuueckue u amopdubie Tena. AHU30TPONUS CBONCTB
kpuctamioB. Kuakue kpucrtawibl. CoBpemeHHble Marepuanbl. [lnaBnenune u
KpUCTa/Ii3aus. Y nenpHas Tersiora miasiaeHus. Cyonumans.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYUYECHHS] COBPEMEHHBIX MAaTEPHUANIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

CrniocoObl u3MepeHus BIaXKHOCTH.

HaGmronenue HarpeBanus 1 MjiaBieHUs] KPUCTAUIMYECKOTO BEIECTBA.

JleMoHCTpanys KpUCTaIOB.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

N3MepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pasznea 4. JinekrpoauHamMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anmst Tela. OJIEKTPUYECKMM 3apsan. J[Ba Buma JIIEKTPUYECKUX
3apanoB. IIpoBOAHUKH, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akod Kynona. TodeuHblil aneKTpuyecKuil 3aps.
Onektpuueckoe mnone. Hanpsok€HHOCTh  dnexkTtpuueckoro  mois.  [IpuHiun
CYNEpIO3ULIUH DJIEKTPUUECKUX ToJied. JIMHUM Hanps>KEHHOCTU BIEKTPUUYECKOTO
HOJIS.



PaGora cun  anekrpocraruueckoro  mnois.  I[lorenmuman.  Pa3HocTb
noreHuuanoB. I[IpOBOAHMKM W JAUDIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIOCKOr0 KOHAEHCATOPA.
DHEpPrus 3apsSKEHHOr0 KOHAEHCATOPA.

TexHuuecKkne yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHME: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN aIapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MIPUHIUII IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUUECKas 3aIIUTa.

JIA3TIEKTPUKY B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH IIOCKOIO0 KOHJAEHCAaTOpa OT IUIOLIAJIH
IJIACTUH, PACCTOSIHUSA MEXAY HUMH U AUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 3neKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOIO TOKAa.
UcTtounnku Toka. Cuna toka. [I0CTOIHHBIN TOK.

Hanpsixenue. 3akon OMma 171 yyacTKa LEeTH.

DJIEKTPUYECKOE COINPOTUBJICHUE. Y IEIbHOE CONPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COEUHEHNE MPOBOIHUKOB.

PabGora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJABIKYIIAsA CUJIA U BHYTPEHHEE COINPOTUBJICHWE HCTOYHHMKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTOM) 3nekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

DIJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeEMIIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUN TOK B BakyyMme. CBOKCTBA ANEKTPOHHBIX ITYYKOB.

[TonynmpoBOgHHUKHY. CobOcTBeHHas u MIPUMECHAs MPOBOJIUMOCTh
noJynpoBOAHUKOB. CBoiicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TIPHOOPHI.

OJIEKTpUYECKU TOK B  pacTBOpaXx M  paciuiaBax  BJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

DJIeKTpUYECKU TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Inazma.



TexHu4yeckre yCTpOWCTBA M IPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJILTMETP, pEOCTaT, HWCTOYHHKH TOKA, OJJIEKTPOHArpeBaTelbHbIe MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO/L,
TEPMUCTOPBI U (POTOPE3IUCTOPHI, MOTYINPOBOIHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIIPSIKEHUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIAIN MTONIEPEYHOI0 CEYEHUs U MaTepHraia.

CwmemanHoe cCoeTMHEHUE TPOBOAHUKOB.

[IpsiMmoe wW3MepeHHe BIEeKTPOABMXKYILIEW cuibl. KopoTkoe 3aMblKaHue
raJIbBAaHUYECKOr' 0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHMOCTb CONPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTE 3JEKTPOIUTOB.

NckpoBoii pa3psa U IpOBOJIUMOCTb BO3/1yXa.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Vuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

W3mepeHne 37eKTpOABMKYIIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anexrposnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce oCyIIeCTBISIETCS C
Y4ETOM COJAEPIKATENBbHBIX MEXKIPEIMETHBIX CBA3CH C KypCaMH MAaTE€MATHKH,
OMOJI0TMH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBJI€HHME, Hay4dHbIH (akT, rumoresa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHWH, JuHEHHas (QyHKIMS,
napabouna, runep6osa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUIECKOE TOKAECTBO,
BEKTOPBI U UX POEKLNN Ha OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexannueckoe IBIKEHHE B XKMBOM mpupoje, nuddysus, ocmoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEaadH, TEMIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B KUBOU IIPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJSpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH WU
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJUTHYECKAs IUCCOLMALNA,
rajbBaHHKA.

l'eocpagpus: BNaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.



Texnonozcus: npeoOpa3oBaHUE ABUKEHUN C HCIIONb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHUS B TEXHUKE, NOALIMIIHUKH, WCIIOJb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbCA B TEXHHUKE (pakeTa, BOJOMET M JpYrue), JBUTaTellb BHYTPEHHETO
cropaHusi, mapoasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIyYEHHUSI COBPEMEHHBIX MATEPHUAIOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE AJIEKTPOIPHUOOPOB,
KCEPOKC, CTpyHHBIN MIPUHTED, AJIEKTPOHATIPEBATEIILHBIE puOOpHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. DinekTrpoauHaMuKka

Tema 3. Maznumnoe noje. IneKmpomMacHUMHAA UHOYKYUS

[TocTossHHBIE ~ MarHuThl.  B3auMonmeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM uWHayKuuu. [IpuHomn cynepno3uuuu
MAarHuTHBIX MOJeH. JINHMM MAarHUTHOM MHAyKUuU. KapTuHa NWMHUN MarHUTHOU
WHJIYKIMHU T0JI MOCTOSIHHBIX MAarHUTOB.

MaruutHOe TOJI€ TMPOBOAHMKA C TOKOM. KapTuHa JHMHUI WHAYKUWAH
MAarHMUTHOTO MOJISI JUIMHHOIO MPSAMOrO MHPOBOJAHWKA U 3aMKHYTOIO KOJIBIIEBOT'O
MIPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanMmoneiicTBue npoBOHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIYyJIb U HallpaBJICHHE.

Cuiia Jlopenna, €€ MOJyJib U HanpaBiieHUE. J[BUKEHUE 3apSKEHHON YACTULIbI
B OJJHOPOJHOM MarHuTHOM mose. PaGota cunbl Jlopeniia.

SIBiieHne DJIEKTPOMarHUTHOM MHAYKUUU. IlOTOK BEekTOpa MarHUTHOU
UHIAYKUUHU. OJEKTPOABIKYIIAs CWIA HWHAYKUMH. 3aKOH 3JIEKTPOMArHUTHOM
uHaykunu dapanes.

BuxpeBoe asnekrpuueckoe mosne. OIEKTPOABMKYLIAd CHJIA WHAYKIHA B
IIPOBOJHMKE, JIBIKYIIEMCS MOCTYIATEIBHO B OJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBIIEHME CaMOMHAYKLIHMM. OJIEKTPOABIKYLIAs CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne YyCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: TIOCTOSHHBIE
MAarHMThl, 3JEKTPOMArHUTHI, DJICKTPOABUIATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YacTUL, UHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOrO MyYKa MArHUTHBIM TTOJIEM.



JInHMY MHIYKIIMM MAarHUTHOT'O ITOJIS.

B3anmonelictBue JByX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBnIeHHE PIEKTPOMAarHUTHOW HHIYKIUU.

[Ipasuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJABIKYLIEH CHIIBI MHIYKLHMH OT CKOPOCTH W3MEHEHMS
MAarHUTHOTI'O ITOTOKA.

SIBiIeHME CAaMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

N3ydeHre MarHuTHOT O IOJISI KAaTYIIKU C TOKOM.

HccnenoBanne neicTBUs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIE€HUS DJIEKTPOMATHUTHON UHAYKIUH.

Paspeu S. KoJsieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbLE KONE€OAHUA

Konebarensnass  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoOJeOaHUS.
Mapmonunueckue kosebanus. Ilepuon, vactora, ammuryna u ¢asza KoneOaHuw.
[IpyxuHHBIN MasgTHUK. MareMaTH4YeCKUA MASTHUK. Y PAaBHEHHE TapMOHUYECKHUX
kosieOanumii. [IpeBparienue sHeprun Mpyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJIeOAHUS B
ujealbHOM KOJie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXAYy MEXaHUYeCKUMH U
AJIEKTPOMarHuTHBIMU  KojiebanussmMu. @Dopmyna Tomcona. 3akoH coxpaHEHUS
SHEPTUU B UJCATHHOM KOJIEOATEIhHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHY)KI€HHbBIE 3JIEKTPOMarHuTHBIE KOJIeOaHMUsI.

ITepemennbiii  TOk. CUHYCOMIANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYIHOE W JEHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKAa U
HaIpsKEHUS.

Tpanchopmarop. [Ipons3BoaAcTBO, Mepenada U MOTPEOICHUE DIIEKTPUIECKON
SHEPIrUM. JKOJIOTMYECKHE PUCKHU TPHU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
VICIIOJIb30BAHUS JJIEKTPOIHEPT U B IIOBCETHEBHOM KU3HMU.

TexHu4yeckue yCTpoWCTBa M IPAKTUYECKOE IMPHUMEHEHUE: DIEKTPUYECKHAU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTpONepeIay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJieOAaTeNbHOW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4YECKUM MasiTHUK ).

Habmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHYXIACHHBIX KOJIEOAHUIA.

Habnronenue pezonanca.



CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHus!.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUST OT BPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHanc mnpu 1OCIENOBAaTENbHOM COECIWHEHUU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mognens TMHUM 3JIEKTPONEpEIayn.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

HccnenoBanue 3aBUCUMOCTH MEepUOAa MalibIX KOJIeOAHWI Ipy3a HA HUTH OT
JUTMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanne IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaHUMHbLE B0JIHbL

MexaHnueckue BOJIHBL, ycioBHS pacnpoctpaHenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JuiMHa BoJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
WNuTtepdepentus u nudpakius MEXaHUIeCKUX BOJIH.

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

DJIEKTPOMATrHUTHBIE BOJHBL. Y CIOBUS M3JyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B snexkrpomaruutHol BoiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XE€HUE, MPEIOMIICHUE, MOIsIpu3aluus, AUPpaKus,
uHTepepenuus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHNE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCBsA3U 1 TeneBuaAcHU. Panqnonokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHu4yeckre yCTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTBI, YJIbTPa3ByKOBas JUAarHOCTHKa B TEXHUKE M MEIWLHHE, pajaap,
paanonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-meup.

Llemoncmpayuu

OO6pa3zoBaHue U paclpoCcTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJH.

Koneobiromeecs T€10 Kak HCTOYHHK 3BYKa.

Hablntonenue orpaxeHus: M NpeIOMIIEHUS MEXaHUYECKHUX BOJIH.

Hab6ntonenue nnrepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3n IPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIMTYIOW M
4acTOTOM KOJIEOaHU.

UccnenoBanne  CBOMCTB ~ 3JIEKTPOMAarHUTHBIX  BOJIH: OTpa)KEHHUE,
peIoMIICHHE, OJsipu3anus, udpakis, nHTephepeHITs.

Tema 3. Onmuxa



I'eomerpuueckas ontuka. IIpsMoMHENWHOE pacHpoOCTPaHEHUE CBETA B
oaHopoaHou cpexne. JIyu cBera. TouedHbld HCTOYHUK CBETA.

OTtpaxkenne cBeTa. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3obpaxeHuit B
IUIOCKOM 3€pKae.

[Ipenomiienue cBera. 3akOoHBI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomieHus. llonHoe BHyTpeHHee oTpaxeHue. lIpenenpHblii yros IOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CnoxHbIi cocTaB Oenoro ceera. LIBer.

CobOuparomue u pacceuBaromide JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTOSIHME W ONTHYEcKash cuja TOHKOW JuH3bI. [locTpoeHue wn3o0pakeHuil B
coOuparoux U paccewBaromux auH3ax. dopmyna TOHKOW JTUH3BI. YBEIWUYEHUE,
JlaBaeMOe€ JINH30U.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass ontuka. HWurepdepenims cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMOAEHUST MAaKCUMyMOB M MHHUMYMOB B HMHTEP(EpPEHIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakusa cBera. JudpaknuonHas pemérka. YCIOBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM NAJE€HHWM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKUIMOHHYIO PEIIETKY.

[Tonsspusanus ceera.

TexHu4yeckre ycTpoWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doroanmnapaT, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOJISIPOUSI.

Jlemoncmpayuu

[IpssMonuHEHOE pPacCHpOCTPAHEHUE, OTPAKEHHE M MPEJIOMIIEHUE CBETA.
OnTtuyeckre mprudopkI.

[TomHOE BHYyTpEHHEE OTpakeHrue. Mojiesib CBETOBOAA.

UccnenoBanrie CBONCTB N300paKeHUH B JIMH3aX.

Mopenu MUKpocKomna, TeJIECKOna.

Habmonenne natepdepeHny cBeTa.

Habmonenue nudpakiuu ceera.

HabGntonenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIMIBIO PU3MBI.

[Tomydyenue ciekTpa ¢ MOMOMIBbIO AUGPAKIIMOHHOMN PEIIETKH.

Habmronenue nonspusanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3mepenue nokasarens npeaoMIICHUs CTEKIIA.

UccnenoBanne cBOMCTB N300paKeHUM B JTMH3AX.

Habmronenue nucnepcuu cBera.



Paszaes 6. OcHOBBI ClIeLIUAJIBLHON TEOPUU OTHOCUTEJIbHOCTH
I'paHunbl  OPUMEHUMOCTH  KJIACCUYEeCKOM  MexaHukd.  IlocTymatsel
CHEUAIbHOW TEOPUU OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTH MOXYJSL CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJJIEHE BPEMEHU U COKpAlllCHHE
JUIMHBI.
OHeprust 1 UMITYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBsI3p MacChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbL. DHEPTHUS
TIOKOSI.

Paszpnen 7. KBanToBas gusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. ®opmyna [Inanka cBsi3u 3HEprUN HOTOHA C €T0 YACTOTON. JHEPTHUS
U UMIyJbC (POTOHA.
OtkpeiTre u ucciaeaoBanue Gporodddexra. OnbiTel A. I'. CtoneroBa. 3aKOHBI

dororddexra. YpaBuenue DiHiuTeiiHa maia dorodrddexra. «KpacHas rpaHuia»
dororddexra.

Jasnenue ceera. OnwitTel I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckne ycTpocTBa W MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, CoTHeUHas 6aTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(PpheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeTHEro poTodddekra.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO 0 -4acTHIL.
[Imanerapnas mopens aroma. [loctynater bopa. M3nmydeHune u norsiomieHue
(OTOHOB MpHU MEpexojie aroMa C OJHOTO YPOBHS SHEPruM Ha Apyro. Buiel
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOAA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoiuist. KopryckynsipHO-BOJIHOBOR
TyaJIA3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHU4YeCcKHe YCTpPOMCTBA U MPAKTUUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaOmronenve TMHENYATHIX CIIEKTPOB U3ITYUECHUS.



Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

HalGntonenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOeHMS sfapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopna  mo  ompedeneHuro  cocrasa
paanoakTuBHOro wu3nydenus. CBoiictBa anb(a-, Oera-, ramma-u3iaydeHHUs.
Binsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsan siapa. MaccoBoe unciio siapa. M30Tonsl.

Anwsda-pacnan. ONEeKTpOHHBIA U TO3UTPOHHBINA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccsl sapa.

Anepusbie peakuuu. JleneHue u CUHTE3 SAEP.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. IIpoOiieMbl M MEPCHEKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKNE ACTIEKTHI IAEPHON IHEPTETHUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

Meto/b! HaOJIIOIEHUS M PETrHCTPAIUK 3JIEMEHTAPHBIX YaCTHIL.

@yH1laMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pM3NUECKON KAPTUHBI MUPA.

TexHuueckne yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

C4Y€TunK MOHU3HUPYIOIKX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

UccnenoBanue TpekoB YacTull (110 TOTOBBIM GOTOrpadusim).

Pa3zpges 8. JieMeHTHI ACTPOHOMUM M aCTPOQUMKH

Otansl pa3BUTHS aCTpOHOMUHU. [IpuKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro HeOa. Co3Be3ausi, sipKkue 3BE3/bI, IUIAHETHl, WX BUIUMOE
NBUKCHHUE.

ConneuHas cucreMa.

Connue. ConHeunass akTuBHOCTb. McrtouHuk sHeprum ConHIA U 3BE3N.
3BE31bl, UX OCHOBHBIE XapPAaKTEPUCTHUKHU. JlnarpaMma «CHEKTPaJIbHBIM KJacc —
CBETUMOCTBbY». 3BE3bl IJIaBHOM IOCIENOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETHUMOCTBb» JUIA 3BE3J TJIABHOW IOCIIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE NPEACTABICHUSA O MPOUCXOXKACHUHU U 3Bomonnu ConHoa u
3BE31. DTaIbl )KU3HH 3BE3I.

Mnineunsiii Iyt — nHama [Manaktuka. Ilonoxkenne u nBuxeHue CoiHua B
lNanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. YEpHbIE IBIPBI B sApax
rajgakTHK.



Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Paz0eranue rajiakTuk.
Teopust bonbioro B3peiBa. PenukToBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepemiénnnlie npobdsieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGntonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKCHHUH JIJIs1 OTpEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEeBEPHOro MOIyIIapUsl U IPKUE 3BE3/bI.

Hab6ntonenus B Teneckon Jlynsl, mianer, Mneunoro [Tyru.

O0o01maroee NOBTOpeHne

Ponpr ¢Gu3ukm W acTpOHOMHHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax NesTeIbHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKU
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOU KapTUHE MHpA, POJib PU3NYECKON TEOpHUH
B (GOpMHUpPOBAHUU TPEACTABIECHUNA O (U3HUECKOM KapTUHE MHUpPa, MECTO
dbu3nyeckoil KapTHHBI MHUPaA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIECHUN O PUPOJIE.

Me:knpeaMeTHbIE CBSA3H

N3yuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kjacce ocyiecTBiseTcs ¢
Y4ETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0TUHU, XUMUH, Teorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJIEHWE, HAy4dHbId (hakT, rumnoresa, (uanueckas BEIUYMHA, 3aKOH,
Teopus, HAOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuxa: peNIEHUE CUCTEMBl YPAaBHEHHH, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKLIHMH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMMI, NpPU3HAKK TOA00USI TPEYTrOJIbHUKOB,
OTIpeIeNICHHE TUIOMIAIN TUIOCKUX PUryp u 00bEMa Ted.

buonocus: >nekTpudeckue SIBJICHUS B JKUBOM TpuUpojE, KojieOaTelbHbIe
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, IEUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAJUIMUECKOW PEMIETKH, CHEKTPaIbHBIN
aHaJu3.

leoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3aJIEKW MArHUTHBIX PV,
doTochEMKa 3eMHOI MOBEPXHOCTH, MPEACKa3aHUE 3eMIIECTPSICEHU.

Texnonoeua: JHWHUM DIIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOIO TOKa,
AJEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajap, PaJUONPUEMHHK, TEIEBU3OP,
anteHHa, TteinedoH, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAS OINTHKA,
coyHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJIHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mpenmera «®du3uka» Ha ypOBHE CpEAHEro OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOCCIICUUTHh JTOCTHIKEHHE CIICTYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIhTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE PE3YNIBTAThl OCBOCHUS YU4eOHOTO mpeameTa «DU3uKay JOJDKHBI
OTpaXaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3UIIMEH JUYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE PeaTu3allid OCHOBHBIX HAIPaBIICHUU
BOCTIMTATEIbHOM JAEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJAUIMOHHBIX  OOIEYENIOBEUYECKUX T'YMAHUCTUYECKUX H
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NEATEIBHOCTh B MHTEpPECAX T'Pa)xTaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlNY;

YMEHHE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUH C
X QyHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH UJICHTUYHOCTH,
MaTPUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHUXKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITHTAHUS :

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBbIE HOPMBI U IIEHHOCTHU, B TOM YHCIIE B
JESITENbHOCTU YUYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOMUUBOTO OYIYIIIEro;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIKOUYAs ACTETUKY HAyYHOTO TBOPYECTBA,
npucymiero (GU3NIecKoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHANIbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKON, YMEHHE COBEPIIATh OCOZHAHHBINA BHIOOP
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3MKH Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKONW KYJIBTYPBI, OCO3HAHHE TJIO0ATHHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOIIEH CPElle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacliupeHue ombITa JEATEIbHOCTH HKOJOTMYECKON HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUH N0 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEeIbHOCTH, T'OTOBHOCTH B IIpoOliecce
u3ydeHus:  (QU3MKKM ~ OCYHIECTBJISATH  NPOEKTHYIO U HCCIENO0BATENbCKYIO
NEeATENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornyeckue 1eMcCTBUS:
CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAetsaTh LENU ACATEIbHOCTH, 3a/1aBaTh MapaMeTpbl W KPUTEPUHU HX
JIOCTHKCHMS
BBIBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMST B  pacCMaTPUBAEMBIX
(bu3NUECKUX SABIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B JICATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH )KU3HEHHBIX TIPOOJIEM.
ba3oBble ncciieioBareIbCKHue 1eHCTBHA .
BJIAJICTh HAYYHOM TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMHU
(bu3znyecKor HaAyKu;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B o0jacTu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpIpEeTallii, MPeoOpa3OBaHUI0 M TPUMEHEHUI0 B PA3IUYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOMX YTBEP)KIICHMIA, 3a/1aBaTh TapaMeTPbl U KPUTEPUU PEIICHHUS;

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

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
JESTENHHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKWY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

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

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, TIPEIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3AIMI0 U WHTEPIPETAni0 MHGOpPMAlMK Pa3IUYHbIX BUAOB U (OpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3aa9 ¢ CcOOMIoJicHHEeM TpeOOBaHUN DProHOMHKH, TEXHHUKH OC30IIaCHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJACpXKAHHUS B pa3jMYHBIX (dopMarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBIICHUS U BU3yaJIU3AIHH.

KoMMyHHKaTHBHbBIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIIATH OOIICHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX  CUTyallMi W CMsT4aTh
KOH()JTUKTHI;



Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYAITBHOU
padoThI;

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

MPUHUMATh 1EJIH COBMECTHOW  JEATEIbHOCTH, OpPTraHU30BBIBATH H
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacrpenensaTh poid C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXIAaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4eCTBO CBOErO BKJIAaJa M KaKJIOr0 YYaCTHHKA KOMAaHIbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEAECHUE B Pa3IUYHbBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOPaKEHUE, OBITH NMHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

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

CaMOCTOSITEJILHO COCTABJISITh IUJIaH PEIICHHUs] PACUETHBIX M KAaueCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

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

CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJLJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMBIX JIEUCTBHUM M MBICIUTENIbHBIX TPOLECCOB, UX pE3YyJbTAaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
penieHus;



yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS M0 HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3E PE3YIbTATOB
NEeSATENbHOCTH;

NpPUHUMATh Ce0sl, TOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKHU.

B mporiecce qocTmKeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 1 YPOBHSA cpeaHero ooOmero oOpa3oBaHUsS Yy OO0yYarolmIuxcs
COBEPIIIEHCTBYETCSA AMOIMOHAIbHBIN UHTEJUIEKT, peAnoaararmui
c(hOpMUPOBAHHOCTb:

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

CaMOpEryJUpPOBaHUSI, BKJIOYAIONIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
yCIexy, ONTUMU3M, WHHUIIMATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTEM;

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

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHUS
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 O0YHAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAayYHOW KAapTHUHbI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEpIUaIbHasl cUcTeMa OTcu€ra, a0CONIOTHO TBEPOE TEIIO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (MIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJAPHO-KUHETUYECKON TEOPHUHM CTPOCHHMS BEIECTBA U



ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
IBW)KEHHUE, CBOOOJHOE MAJeHUE TeJ, ABW)KEHHUE I10 OKPY)XHOCTH, HHEpLus,
B3auMoyielcTBHE Tel, Tuddy3us, OpOyHOBCKOE IBIKCHHE, CTPOCHUE JKUIKOCTEH
U TBEPBIX TEI, U3MEHEHUE 00BhEMA TeN PU HarpeBaHUU (OXJIAXKIEHHUH ), TEIIOBOE
paBHOBEcHE, UCTHApeHUE, KOHJEHCAIWs, IJIaBICHHE, KPUCTAJUTH3AIMs, KUICHHE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a Ipu €ro HarpeBaHuu B 3aKPhITOM
cocyne, CBSI3b MEXIy IapaMeTpaMu COCTOSHMA Ta3a B  H30Mpoleccax,
AIIEKTpU3aLUs TEJl, B3aNMOACHCTBHE 3aps/IOB;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/AMHATa, IyTh, IEpPEMEIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, cuia,
UMIYJIbC TeJa, KHHETHYECKas SHEprus, MOTEHIUAIbHAs dHEPrusi, MeXaHudyeckas
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 M3y4YEHHBIC TETUIOBBIE CBOICTBA TEI M TEIUIOBHIC SIBIICHUS,
UCNONb3ysl (U3NYECKHWE BEIMYMHBL: JABJICHUE Tas3a, TeMIeparypa, CpeaHss
KUHETUYECKasi SHEPrUsl XaOTUYECKOTO JABM)KCHUS MOJIEKYJI, CpEIHEKBaIpaTUYHasI
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPEHHsS SHeprusi, paboTa rasa,
KOO(QPUIIMEHT TOJIE3HOT0 JEHCTBUS TEIUIOBOTO JIBHTATENs; NpPU OINMCAHUU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nIECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3yUYEHHBIC PJIEKTPUUECKHUE CBOMCTBA BEIIECTBA M DJICKTPHUCCKHE
SBJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NYECKUE BEJUUMHBI: 3JIEKTPUUECKUN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWIBHO TPAaKTOBAaTh (DU3MUECKUNW CMBICT HCHOIb3YEMBIX
BEIMYWH, WX OOO3HAYCHMS W EJAWHHUIIBI; YKa3bIBaTh (DOPMYJIBI, 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 COXpPaHEHUs] MEXaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHUS HMITYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBa, Ia30BbIE
3aKOHBI, CBSI3b CPEIHEH KUHETHMYECKON SHEPTUM TEIUIOBOTO JIBHXKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIepaTypoM, NEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMUsI
AIIEKTPUYECKOr0 3apsna, 3akoH Kyrnona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHSATH OCHOBHBIC TMPUHIUIBI JICWCTBUS  MAIlIMH, TPUOOPOB W
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS HUX 0€30MAaCHOr0 MCIOJb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmynupoBaTth TpoOJeMy/3aady U THUIOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUsT (PU3NUECKUX BEJIMYMH, MPU
ATOM BBIOMPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS W HUCIOJIb30BaTh 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, AETIaTh BEIBOJBI IO Pe3yIbTaTaM UCCIICIOBAHNUS,

coOJro1aTh MpaBuia 0e30MacHOro TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESITENIbHOCTA C HCIOIB30BAHUEM HM3MEPUTENBHBIX 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,
HEOOXOoauMbIe HJis €€ pEeIleHUs, MPOBOJUTh PAcUYEThl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

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

UCIIONIb30BaTh ~ TPU  PEIICHMH  Yy4eOHBIX  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;

IPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJI30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XKU3HU
JUTsl obecriedeHns: 6€30MacHOCTH MpU OOpaIlEeHUU ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBBS M COOJIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpyNme C BBHINOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIMbl, PAIUOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IJIAHUPOBATh JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBATHO OIIEHUBATh
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K xoniy obyuenuss B 11 kJjacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHHM:

JIEMOHCTPUPOBATh HAa TMPUMEPAX POJb U MECTO (PU3MKU B (PopMUpPOBaAHUHU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B IPAKTUYECKON NEATEIBHOCTH JIOACH, LEIOCTHOCTh U EIUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3NUECKUX MOJICTIeH:
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 DJICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKU: JIEKTPUUECKAs TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHCTBHUS TOKA, B3aHUMOJEUCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WMHAYKUUSA, JEUCTBUE MArHUTHOIO TIOJA Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, TMPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETa, OTpa)K€HUe, MPEIOMIICHHE,
uHTeppepeHnus, audpakiuus U MOJSpHU3alus CBeTa, JIMCIIEPCUsl  CBETa,
dotoanekTpuaeckuii 3pdekt (PporoaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEWYATOrO0 CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAasT W MCKYCCTBEHHas

PalMOaKTUBHOCTb;
OMKCHIBATh W3YYEHHBIE CBOMCTBA BeIIECTBA (AJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U

ANIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCTONB3YysS (DU3UYECKUE BEITHYUHEIL:
ANEKTPUUECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HaNpsHKEHHE, JIEKTPUUYECKOe
CONMPOTHUBJIECHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYINAs cuiia, paboTa Toka,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KATYIIKW, SHEPrusi 3JIEKTPUYECKOr0 M MArHUTHOIO TMOJeH, MEepHoJ, M YacToTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsii M cuila TOKa B Ipolecce
TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHuil, (POKYCHOE pacCTOsSHUE U
ONTUYECKAs] CHUJIa JIMH3bI, NPU OMNUCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUUI
CMBICI UCIIOJIb3YEMbIX BEJIMYMUH, MX OOO3HAUYECHUS U €IUHUILI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOUIME JIAaHHYIO (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

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



4acTOTa CBETa, SHEPTUS U UMITYJIbC (OTOHA, ITEPUOJT TIOTypaciaaa, SHEPTUs CBA3H
aTOMHBIX SIZIep, MPU OIMUCAHUU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JAHHYI0 (U3WUECKYI0 BEIWYWHY C JPYTMMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

AHAM3UPOBATH (PU3UUYECKHUE TPOIECChl U SIBIICHUS, UCIONB3YsS (Pu3nyecKue
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOIHUKOB, 3aKk0oH Jxoymns—JIeHma, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKITMH, 3aKOH MPSIMOJIUHEHHOTO pacIpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHUS
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 pacmlaja, IpHu 3TOM pas3iinyaTh 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 UM OIKCHIBATh H300pa)KEHHUE, CO3/1aBa€MOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH JKCIEPUMEHTBI TI0 HCCIECIOBAHUI0 (U3UYECKUX SBICHUU W
IPOLIECCOB C MCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX M3MEPEHHUI: TpPHU STOM
dbopmynupoBaTth TpoOJeMy/3ajady W THUIOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO OOOPYIOBAaHWS, MPOBOAWUTH OIBIT M
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBIISThH MPSAMbIE U KOCBEHHBIE U3MEPECHUSI (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMPATh ONTHUMAJIBHBIN CHOCOO M3MEPEHUs W HMCIOJIb30BaTh M3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (PU3MUYECKHX BEIUYMH C HCIIOJIh30BAHUEM
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€30MacHOro TpyJa MpHU MPOBEACHUU HCCIEIOBaHUHN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOU
NESTENHHOCTA C WCIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarb pacu€THhIE 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIONB3YsI (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIJACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIHI,



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

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3ndecKue sIBJICHNUS;

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

OOBSICHATh MPUHLMIBI JEHCTBUS MallUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3iInyaTh YCIOBUS UX 0€30MacHOI0 UCMOJIb30BaHUS B MOBCEIHEBHON
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 MOBCEAHEBHOM >KHU3HU
U1 obecriedeHust 0€30I1aCHOCTU IIPU OOpalleHUH ¢ MpUOOpaMy U TEXHUYECKUMU
YCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOIr0
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyIIe C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIaHUPOBAaTh pabOTy TpyMINbl, PALUOHAIBHO pacCHpPenesiaTh O0O0SA3aHHOCTU WU
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYalHsAX, aJl€KBaTHO OLIEHHUBAThH
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PELIEHUE PACCMATPUBAEMOI IPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaunmeHoBaHMe pa3iesioB U TeM
Ne ni/m Kontpoabubie | Ipakruueckue | (uudposbie)
MPOrpaMMsbl Bceero
padoThl padoThl o0pa3oBaTe/IbHbIE
pecypcbl
Paznen 1. PUBUKA U METOAbI HAYYHOI'O TIO3HAHUS
bu6nuoreka LIOK
1.1 ®du3uKa 1 METOJBI HAYYHOTO ITO3HAHUS 2 htts://m.edso0.ru/7f41bf72
Hroro 1o pasueny 2
Pa3nea 2. MEXAHUKA
bubmuorexa [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22 Alunaiica ! https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnnoreka [JOK
' TeOpUH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 htts://m.edso0.ru/7f41bf72
33 ArperaTHbIe COCTOSIHHSI BEIIIECTBA. 5 bubnmnoreka [JOK
' da30BbIE TIEPEXOIBI https://m.eds00.ru/7f41bf72
Hroro no pazneny 24



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

Paznea 4. QJIEKTPOAUHAMUKA

bu6mmoreka [IOK
4.1 DTIEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
49 IlocTossHHBIN dneKTpUYecKuil TOK. Toku B 12 bubnnoreka [IOK
' pa3IMYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOe noje. IeKTpOMarHuTHast bu6mmoreka [IOK
11 11 1 3
WHYKUUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U JIeKTPOMarHUTHBIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



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

4.3 AToMHOE PO 5

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

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

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

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

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

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

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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

HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®dusuka — HayKa O PUPOJE.
1 Hayunrbie MeTZK bl HOEHapHI/IH 1 bubamorera LOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Ponb 1 mecTo dusuku B
5 (dhopMUPOBAHUN COBPEMEHHOM 1 bubnnorexa [IOK
Hay4HOH KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITENbHOCTH JTIO/ICH
MexaHnndeckoe ABMKCHHUE.
OTHOCHTEIFHOCTh MEXaHHIECKOTO bubnuoreka [IOK
3 1
nBuxkenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue
4 PaBHOMEpHOE TIPSIMOJIMHEHOE 1 bubnmoreka [JOK
JBMOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSMOJIMHEWHOE 1 bubnuorexa [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOomHOe masieHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOIO MalCHUSA https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE nBUKEHUE.
7 JIBrm>keHrne MaTepuaabHON TOYKH T10 1 bubmorexa LOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunnun otHocutensHOCTH ["anmuies. 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepunanbHble CUCTEMBI OTCYETA.
Ilepssriit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [Ipunnun

9 CyNEpIO3ULMH CWI. BTopoii 3akoH brbmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOUKU

10 Tpetwuii 3akon HeroToHa 1y1st bubnunorexa LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEeMUPHOTO TsArotenus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LIOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
TeJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagduruenrt tpenus.

13 Cuia ZinpOTHBne}(Iqu:I npu I[BIE)KeHI/H/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tema B )KUIKOCTH WU Ta3e
[locTynarensHoe U BpalaTeaIbHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO TEa. bu6mmorexka [IOK
MowmenT cuibl. [lneuo cumbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENA
HMMiynec MaTepuanbHOU TOUKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuotexa [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTuBHOE ABMXKEHUE
PaboTa 1 MOIIIHOCTH CHITBI.

16 Kunernueckas s3neprus MaTepuaibHON bu6muoteka LIOK
Touku. TeopeMa 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW YHEPTUU

17 [ToreHuunanbHast SHEPTHUS. bubnnorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHnmManbHAs SHEPTHS YIIPYTO
nedopMupoBaHHOM MPY>KUHBI.
[TorennmanpHas SHEPTHS TeNa BOIU3U
MOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIMOTCHIINAJIBHBIX CHUJI C USMCHCHUECM
MEXaHUYECKOU OHEPruu CUCTCMEI TCII.
3aK0H COXpaHEHUS MEXaHUYECKOM
SHEPrHH

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

19

20

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEeXaHMYECKOW YHEPTUu
TeJa Ha IPUMEpE PACTIKESHHS
PE3UHOBOTO KIyTa»

KonTposbHas padota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHECHHS B MEXAHHUKE)

bubnuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TOJIOKEHUS MOJIEKYISPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. Auddysus

butmmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

23

Macca monekyi. KonngyectBo
BeniecTBa. [locrosHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenscus

Hneanpusiii raz 8 MKT. OcHoBHOE

bubmuorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 cpeaHell KHHeTUYECKOW DHEPTUH bubnmoreka [JOK
JIBJKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlabopaTtopHnas pabota
)8 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
Pa3peKEHHOTO Ta3a
29 N3onporuieccrl B uaeaqibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3meHeHus. Konmuectro bubnuotexa [IOK
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
SHEPrus OTHOATOMHOTO HJICATbHOTO
rasa
31 Buasl Tenionepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTh BEILIECTBA.
but6mmoreka [JOK
32 KonudaecTBo TEIIoThl Mpu
. https://m.edso0.ru/ff0c5¢c36
Teruionepenade. AauabaTHbIN mpoiece
33 IIepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30MPOIIECcCam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs miporieccoB B but6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunuun aevicteus u KIIJ TernmoBoi

bu6numoreka [IOK

35 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 Dxonornyeckue npooaemMsbl
TETUIOIHEPTETUKH
38 O6o6maromuii ypok «MomnekysipHast bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKH https://m.edso0.ru/ff0c6938
KonTponbHas pabota no teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnmoreka [JOK
Ucnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS
41 BJIQXKHOCTh BO3Ayxa. HackllieHHbIH bubamorera LOK
AY%a. B https://m.edsoo.ru/ff0c64d8
nap
Trépnoe teno. Kpucrannuueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIUS bubnnoreka [JOK
CBOMCTB KpucTayios. Kujakue https://m.edso0.ru/ff0c65f0
KpucTtayyibl. COBpeMEHHbBIE MaTepUAIIbI
[TnaBnenue M KpUCTaIIU3ALIMSL.
43 VY aenbHas TEIUIOTA IJIaBICHUS bubamorexa [IOK
' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bu6nuorexa LIOK
44 YpaBHeHHE TEIIOBOTO OanaHca httos:/m.edsoo.ru/ff0c6820
45 DJieKTpHU3anus Tei. DNEKTPUIECKUN bubnmnoreka [JOK

3apsa. J{Ba BUIA SJIEKTPUUECKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsa10B

[TpoBOOHWKY, AUINEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmnorexa [JOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
B3aumoneiictBue 3apsioB. 3aKoH
47 Kynona. TouedHBIN 3JIEKTPUIECKUI bubmmorexa [OK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsyk€HHOCTB 3JIEKTpUYECKOro
48 noJist. [IpuHnun cynepnozunun bubmmorexa [IOK
AJIEKTPUYECKHX NoJed. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaboTa cui 31eKTpoCTaTHUeCKOro
49 nons. ITorenmman. Pa3HocTs bubmorexa [OK
’ HHaiL https://m.edsoo.ru/ff0c6f00
[IOTEHIHAJIOB
[IpOBOIHUKN U OUDIIEKTPUKHU B
50 3J1peKT OCTATUYECKOM HOI?IG bubmmorexa [OK
p ) https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 DnexkTpoéMmkocts. KoHIneHcaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIOCKOTO
52 KOHEHCATOpa. DHEPrUs 3apsKEHHOT'O bubmmorexa [OK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlabopaTtopHast pabota "N3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMT AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOTTMPOBAILHOTO

amnmapara, CTpyHHOTO pUHTepa.
DJIEKTPOCTATUYECKAs 3alUTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemMIIeHHe AJIEKTPONPUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €ro
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnienue. 3akon Oma a1
y4acTKa Ienu

56

[TocnenoBarenbHOE, TAPAIEIBHOE,
CMeIlIaHHOE COeIMHEHHE
npoBoJHHUKOB. JlabopaTopHas paboTa
«M3ydyeHne cMenaHHOro COeUHEHNS
PE3UCTOPOB

0.5

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

57

PaboTa 1 MOITHOCTB IMEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

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

58

3axon OMa AJis MOJTHOM (3aMKHYTOM)
anexTpudeckoy nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrouHuka TokKa u
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

Pe3epBHblii ypok. KoHTpobHas
paboTa mo Teme "DnexkTpoauHamMuka /
Bcepoccuiickas mpoBepouHas padbota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06matomuit ypok
«OnexTponuHamukay / Becepoccuiickas
mpoBepoyHas pabora

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCHUMOCThD
CONPOTHUBIIEHUS METAIIJIOB OT
teMriepatypbl. CBepXIIpPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DJIEKTPUYECKUI TOK B BAKyyMe.

62 - 1
CBoliCcTBa 3JIEKTPOHHBIX ITY4YKOB
[ToxynpoBOIHUKH, UX COOCTBEHHAS U

63 IIpUMeCHas MpoBoauMocThb. CBoiicTBa 1 bubnnorexa [IOK
p—n-nepexoxna. [lonynpoBoaHMKOBEIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
DNEeKTpUYECKU TOK B pacTBOpPax U

64 pacIuiaBax 3JIEKTPOJIMTOB. 1 bubnnorexa [IOK
DIIEKTPOAUTHYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIn3
DIIeKTPUUECKHUI TOK B Ta3ax.

65 CaMOCTOSITeNIbHBIN U 1 bubmuorexa [JOK
HECaMOCTOATENbHBIN pa3psal. MomHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexkTpruueckue Npruoopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnmoreka LIOK
npuMeHeHue. [IpaBuna TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KoHnTtponbHas paboTa mo teme
«Qnekrpocraruka. [locTossHHBII bubnnoreka [JOK

67 . 1
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEeAAX»

68 PesepBHbIii ypok. O6001maomui ypok 1 bubnmoreka [JOK
o remaM 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOI'PAMME



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

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue p
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [JOK
Bexrop MmaruutHOM uHAYKUMA. JInHUK https://m.edso0.ru/ff0c9778
MAarHuTHON UHAYKIIMH
MarsuTHO€ 1noJje IPOBOJHUKA C
TokoM. OnbIT Dpcrena. but6mmoreka [IOK

2 . 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JIaGopatopHas pabota 1 1 bubmmorexa [LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOU uHAykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



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

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

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

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

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

11

12

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI TPy3a»

14

KonebarenbHbiit KoHTYp. CBOOOIHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

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

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CHHYCOUAAIBHBIN
IEpEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JICUCTBYIOLIEE 3HAUYEHHUE CUJIbI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOrO 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOJCTBE IEKTPOIHEPTUU.
Kynberypa ucnonszoBaHus
AIIEKTPOIHEPTUU B IOBCETHEBHOM
KU3HH



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeyunplie 1 MPOOIBLHBIE BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bubmmorexa [LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTs. [Ilkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHune cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue bubamorexa [OK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHUI B TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonnoe
08 BHYTpeHHee oTpaxkeHue. [IpenenbHblit bu6nmoreka [IOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [JOK



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

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuUIBI TPUMEHHUMOCTH
36 KJIacCu4eCKoi MexaHuKH. [locTynaTel bu6morexa [LIOK
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bubmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrusi U UMITYJIbC PEISTUBUCTCKOMN
38 gacTUIBEL. CBSI3b MACChI ¢ DHEPTHUEHN U bubmmorexa [OK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICTIHATBHONU TEOPHH

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
nOIMOTeKa
4l porosdexra. Onpirer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI Pporodrdderra. YpaBHEHHE
42 SﬁHmTegl)Ha nqs)lq:boma(b;ema bubmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuma» hotorddexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuueckoe JICHCTBHC bubmmorexa [JOK
slena. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTornement, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM OITHKM) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa LOK
pPopa o p t https://m.edsoo.ru/ffod091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTYIATRL Opd https://m.edsoo.ru/ff0d0afa
Mznyuyenue u norionieHne GoTOHOB
48 I I/I}ll'Iqe exoje aTOMEIlH co Hc?;o OBHS bubmmorexa LIOK
P pexoa N 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
BomnHoBrIe cBoOiicTBa yacTull. BoiaHEBI
. bubmuorexa [JOK
49 ne bpoitns. KopryckynspHo-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ffod0fd2

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.
SnepHblie peakuuu. SaepHbIi
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPIreTUKU

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

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3aumojeiicTBusA. ETMHCTBO
(bU3UYIECKO KapTUHBI MUPa»

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

55

DTanbl pa3BUTUS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMMHU. Bua
3BE3qHOTO Heba. Co3Be3ausl, SpKue
3BE3/bI, INIAHETHI, UX BUINMOE
nBkenne. CojlHeYHAasT cUCTEMA



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Counure. CoHeuHas akTUBHOCTD.
Uctounuk sneprum CosHIa U 3BE31T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [JIaBHOU
MIOCJIe1I0BATENIbHOCTU. BHyTpeHHee
cTpoenue 38€31. CoBpeMEHHbIE
IIPEACTABJICHUS O IPOUCXOKACHUU U
sBomtonnu CoJiHIIA U 3BE3]T

58

Mneunsiii [1yTe — Hama ['anakTuka.
Tlonmosxenue u nuxenue CoHIIa B
lNanaktuke. ['anaktuku. YepHbie
JBIPHI B SIZIpaX TaJIaKTHK

59

Bcenennas. Pa30Oeranue rajakTuk.
Teopus bosbioro B3peisa.
PenukroBoe uznydyeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «1eMeHTHI
aCTPOHOMMH U aCTPOPUIUKI

62

Oo6o6maromuit ypox. Ponb ¢puzuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COLIMAJIbHON U
ATUYECKOH chepax NesaTeTbHOCTH
JeloBeKa

63

O606maromuii ypok. Poib u Mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPa

64

O6o06matromuii ypok. Posb




(dbuzmveckoit Teopuu B GOPMUPOBAHUH
MpeACTaBIeHUH 0 Pu3nIecKon
KapTUHE MHpa

O6o06maromuit ypok. Mecto
(hU3UYECKON KapTUHBI MHPaA B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-

65

HAay4HBIX [IPEJCTABICHUN O IIPUPOJIE

66 PesepBHbIil ypok. MarautHoe mnoie.

aﬂeKTPOMaFHI/ITHaH WHAYKIUSA

Pe3epBubiii ypok. Ontrka. OCHOBBI
67 CTEIHATBHOMN TEOPUH
OTHOCHUTEJIbHOCTH

Pezepnslit ypok. KBanroBas ¢usuka.
68 DneMEeHTBl aCTPOHOMUU U

acTpopU3UKH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIHBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOU ITPOTI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TMpUMEpPax poidb W MecTo (u3uku B
(hopMHUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

monen

10.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3UUYECKUX MOJIEICH:
MaTepuaibHas TOYKa, MHEpLHajbHas cucTemMa OTcuéra, aOCOJIIOTHO
TBEPOE TEJO, UICANBHBIN Ta3; MOAEIN CTPOCHUS Ta30B, KHUIKOCTEH U
TBEPABIX TeJ, TOYCUYHBIA OJIEKTPUYECKUN 3apsii — MpPU pPELICHUU

(1)H31/I‘ICCKI/IX 3aga4

10.3

Pacno3naBaTh ¢uzmdeckue sBIeHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETUYECKON Teopuu
CTPOGHHS BellecTBA M  OJJIEKTPOJAMHAMHUKU: pABHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEIHOe JBHKEHHE, CBOOOJHOE MaJeHHe
Ted, JBUXKEHHE MO OKPY)XKHOCTH, WHEpIUs, B3aUMOJACHCTBUE TeT;
nupdysus, OpPOYHOBCKOE [BIKEHHE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX TeJ, M3MEHEHHe O00ObEéMa Tel TMpU  HarpeBaHUU
(oxJaXkJeHuM), TEIUIOBOE paBHOBECHE, HCIApeHUe, KOHISHCAIMS,
IUIaBJIGHHWE, KPUCTAITM3AlUs, KHUIIEHHWE, BJIAXHOCTh BO3AYyXa,
MOBBIIIICHNE TAaBJICHUS Ta3a MMPH €r0 HarpEBaHUU B 3aKPHITOM COCYIE,
CBS3b MEXIy IlapaMeTpaMu COCTOSHHS Ta3a B HW30IpOIeccax;

OJICKTPpU3aluA TCI, B33PIMO)I€I710TBI/I€ 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBWXKEHHME, HCHONb3Yys (U3NYECKHe
BEJIMYMHBI: KOOPJIMHATA, MYyTh, MEpEMEIEHHE, CKOPOCTh, YCKOPEHUE,
Macca Tena, CHJIA, MMIYIbC Tela, KHWHETHYecKas SHeprus,
NOTEHIMAJIbHAsL SHEPrus, MexXaHudeckas pabora, MeXaHHYecKas
MOIIIHOCTb; IIPU ONHUCAHUU NPABHIBHO TPAKTOBAaTh (GU3NUYECKUNA CMBICI
UCHOJb3yEeMbIX BEJIWYHMH, WX OOO3HAYEHHs] M €AMHUIIbI, HaXOJIUTh
(bopMyIbl, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTHMMHU

BEIM4YnHaMu

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBAa TE€II M TEIJIOBEIC

SABJICHUSA, HCHOJb3YyA (I)I/I3I/I‘-IGCKI/IC BCJIMYMWHBI: HaBJICHHUE Ta3sa,




TEMIIEpaTypa, CpedHsAs KUHETUYeCKas DHEpPrus XaoTHYECKOIO
IBWKCHUS MOJIEKYJ, CpPEIHEKBaJpaTU4Has CKOPOCTb MOJEKYI,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHss dHepruss, paborta Tasa,
KO?((UIIMEHT TMOJEe3HOro JEHCTBUS TEIJIOBOIO JBUTATENs; IMpPH
OIIMCaHUU IIPaBUJILHO TPaKTOBAaTh ¢buznueckuit CMBICTI
WCIOJb3YEMBIX BEIMYHMH, MX O0O3HAUEHUS M E€IMHHIBI, HAXOJHUThH
(bOopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEJIMYUHY C APYTUMHU

BCJIIMUNHaAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
ANIEKTpPUYECKUE  SIBIEHHS  (TpOLECChl), MCMONb3yd (U3HUECKUE
BEJIMYMHBL:  JJIEKTPUYECKUH  3apsii,  DJIEKTpUYECKoe  ToJe,
HaNpsOKEHHOCTh I0JIA, IOTEHLMAJ, Pa3HOCTh IOTEHLUANOB; IpH
OINMCaHUM IPABUJIBHO TPAKTOBATh (PU3UUECKUI CMBICI HCIOJIb3YEMbIX
BEJIMYUH, HX OOO3HA4YEHUs U €JMHUIIBI;, YKa3blBaThb (POPMYIIBI,
CBA3bIBAIOIME  JIAHHYI0  (M3UYECKYI0 BEJIMYMHY C  JAPYIMMH

BCINMYNHaMN

10.7

aHANIM3UPOBaTh (U3MYECKHUE TIPOLIECChl U  SBJICHHUSA, HCIOJB3YS
(u3nyeckre 3aKOHbI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u |1l 3axonpr HeloTOHA, 3aKOH COXpaHEHUS MEXaHHMYECKOW IHEpPruH,
3aKOH COXPaHEHHMSI UMITYJIbCA, IPUHLINI CYNEPIOZULIMU CUJ, IPUHLHII
paBHONpPAaBUs  HMHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJEKYJSPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBI3b
CpeHEN KUHETUYECKOM JHEPrMU TEIUIOBOIO JBHMKECHUS MOJEKYJ C
a0COJIFOTHOM TeMIIepaTypou, MepBbI 3aKOH TEPMOJMHAMUKH;, 3aKOH
COXpaHEHHUs DIIEKTPUYECKOro 3apsaa, 3akoH Kyiona; npu 3ToM
pasnuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe

BBIp@)KEHHUE U YCJIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MPHUHIUIIBI JEUCTBUS MAalIWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HMX 0€301acHOro

HCIIOJIF30BaHUS B IIOBCETHESBHOM KU3HHU

10.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NICCKUX SIBICHUH U
MPOIIECCOB C MCITOJIL30BAHUEM IMPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU
aToM (opMyaupoBaTh MpoOJeMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  MPEIJIOKECHHOTO

O60py,[[OBaHI/I$I, IMPOBOJUTD OIIBIT U (bOpMy.]'II/IpOBaTb BBIBOJBI

10.10

OCYH_IGCTBJ'ISITB npsAMbIC KW KOCBCHHBIC HU3MCPCHUSA (I)I/ISI/I‘ICCKI/IX
BCJIMYHH; IIPpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 U3MCPCHHUA U

HCIIOJB30BaTh U3BCCTHHIC MCTO/IbI OLICHKNU I'IOl"pGIJ.IHOCTCfI I/IBMCpeHI/Iﬁ




10.11

HccnenoBaTh 3aBHCHUMOCTHU MCKIAY (1)I/I3I/I‘ICCKI/IMI/I BCIIMYUHAMH C
HCIIOJIb30OBAHUECM IIPSAMBIX H3MepeHHfI; pu 35TOM KOHCTPYUPOBATH
YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YyIbTaThI HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH
(bI/I3I/IquKI/IX BCJIIMYHUH B BHJC Ta6J'II/II_I ur pa(bI/IKOB, JAC€JIaTb BbIBOAbI 110

pe3yibTaTaM HCCICAOBAHUA

10.12

Cobnromate mpaBwiia 0€30MacHOrO TpyAa IMpH  [POBEIACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro SKCIepHUMEHTa, Yy4eOHO-
HCCIIEAOBATEILCKON U NPOEKTHON JEATENBHOCTH C HCIOJIb30BAaHUEM

M3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHHS

10.13

Pematp pacuérHble 3a7auu ¢ SBHO 3aJaHHOM (U3UYECKON MOJEIbIO,
UCTONB3ysl (PU3MUECKUE 3aKOHBl M TPUHIMIIBI, HA OCHOBE aHAIHM3a
YCIOBHS  33/la4yll  BBHIOMpATh (PU3MUECKYIO MOZENb, BBIICIATH
(dbuzmveckre BeTUYHHBI U (POPMYIIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MIPOBOAUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(hbU3UYECKON BETUIHHBI

10.14

Pemarp ~ kauecTBeHHbIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUHBYIO LEMOYKY PACCYKIACHHI C ONMOpOil Ha M3yueHHBIE

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

10.15

Hcnonb3oBaTh NOpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
MHPOPMALIMOHHBIE TEXHOJIOTUM JUIsI TOMCKA, CTPYKTYpUPOBaHMUS,
UHTEpHpeTalud M HNpPEJCTaBICHHUs y4eOHOM M Hay4yHO-TOMYJISIPHOMN
uHpOpMalUY, TOJTYYEHHOW M3 pPa3IUYHBbIX MCTOYHUKOB; KPUTHUYECKH

aHaJTU3UPOBATh MOTydaeMyI0 HH(OPMAIHIO

10.16

[lpuBoANUTE TpUMEPHI BKJIAJa POCCUHUCKUX U 3apyOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

10.17

Hcnonb30BaTh TEOpETUYECKHE 3HAHUSA MO (PU3UKE B IMOBCETHEBHOMN
XKHU3HU I o0ecrieueHrs 0€30MacHOCTH NP O0paIeHUuH ¢ TprudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJII COXPAHEHHUs 370pPOBbs U

cOOII0ACHHSI HOPM 3KOJIOIMUECKOI0 OBEJIEHUS B OKPY:KaloIlel cpeie

10.18

PabGorats B rpyIine ¢ BBIMOJIHEHUEM PAa3TUYHBIX COLMAIBHBIX POJICH,
IJIAaHUPOBAaTh  pabOTy  TPYyNIbl, pPalMOHAIBHO  pacHpeacisTh
00513aHHOCTH U TUJIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX
CHUTyalusAX, aJE€KBAaTHO OLIEHUBATh BKJIAJ Ka)XIOr'o0 M3 Y4YaCTHUKOB

T'PYIIIBI B pelIEHHE paccMaTpUBaeMOM MpooOIeMbl




11 KJIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

111

JleMOHCTpHpOBaTh Ha TMpHMEpPax poiib W MecTo (U3uKH B
(bOopMUPOBAaHUM COBPEMEHHOM HAyyHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOUN NEATEIbHOCTH

JIFOJICH, IETTOCTHOCTh U €IMHCTBO (PU3MUECKOU KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHUIBI IPUMEHEHUSI U3YYEHHBIX (DU3MUYECKUX MOJIEICH:
TOUYCYHBIN AJIEKTPUUECKHUI 3apsij, A/lepHas MOJENIb aToMa, HyKIOHHAas

MO/IeNIb aTOMHOTO si/ipa MpH pelieHnH (pU3NUecKux 3aaau

11.3

Pacno3naBate usnueckue sBaeHUs (Mporecchl) U OOBACHATh MX HA
OCHOBE  3aKOHOB  DJIEKTPOAMHAMUKM U  KBAaHTOBOW  (DU3UKHU:
JIEKTpUYECKasi IPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XHUMHMYECKOE,
MarHuTHOE  JICHCTBUS  TOKa, B3aMMOJICHICTBHE  MarHUTOB,
DJIEKTPOMArHWTHAsT MHAYKIHMSA, JEHCTBUE MArHUTHOTO TIIOJIsi Ha
NPOBOJHUK C TOKOM U JBWXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHHIC
Kose0aHWs W BOJHBI, MPSIMOJMHEHHOE pacIpoCTpaHEHHE CBETa,
OTpaXEHHE,  TpeloMIIeHHe, UHTephepeHuus, audpakuus u
MOJISIPU3aNUsl CBETA, AHCIEPCHS CBeTa, (HOTORIEKTPUYECKHA dPPEeKT
(poroaddekr), cBeToBOEC MaBICHHWE, BO3SHHUKHOBCHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPO/AA, €CTECTBEHHAass M  HWCKYCCTBEHHAs

PaarOaKTUBHOCTD

11.4

OnwuceiBaTh W3y4YCHHBIE CBOMCTBa  BemiecTBa  (DIIEKTPHUECKUE,
MarHuTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3ITUYHBIX
Cpela) © DISKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), HCTOIB3YS
¢du3nveckre  BEIMYUHBI:  JJEKTPUYCCKHHA  3apsii, Cuila  TOKa,
ANIEKTPUUYECKOE  HAINPSHKEHHE,  AJIEKTPHYECKOE  COTNPOTUBIICHUE,
pasHocTh noteHuuanoB, D/IC, pabota TOka, MHIYKIHUS MarHUTHOTO
nonsi, cuna Awmmepa, cuna JlopeHna, HMHIYKTUBHOCTh KaTYIIKH,
SHEpPrus 3MEKTPUUECKOr0 M MArHUTHOTO MOJeH, MepuoJ M 4YacToTa
KosiebaHuii B KoseOaTeIbHOM KOHTYpE, 3apsij U CUJIa TOKa B Ipoliecce
rapMOHUYECKUX AJIEKTPOMATrHUTHBIX KoJIe0aHUH, ¢boxycHoe
paccTosiHe W OINTHYECKas CHJa JIMH3BL, MPU ONMUCAHUH IPABUIBHO
TPAaKTOBaTh (DU3MYECKUI CMBICT HCIOJNB3YEMbIX BEIMYHH, UX
00O3HAaueHWsI W €IWHUIBI;, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

TaHHYIO0 (QU3MYECKYI0 BEIHYUHY C JPYTUMHU BEJTMINHAMHU

115

OnuceIBaTh N3YUCHHBIC KBAHTOBBIC SAIBJICHUA U IMPOLECCHI, NCIIOJIb3Yys




(I)I/BI/I‘ICCKI/IG BCIIMYUHBI: CKOPOCTH 3JICKTPOMAI'HUTHBIX BOJIH, JJIMHA
BOJIHBI MW 4YaCTOTa CBET4, J3HEPIrUA W HUMITYJIbC (I)OTOHa, nepnon
nojaypaciiaaa, OSHEpPrusa CBA3M ATOMHBIX AACP;, IHIPU OIMMUCAHUU
IpaBUJIBbHO TPAKTOBATH (I)I/ISI/IQCCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
UX 00O03HAYCHUS U CAWHUIIBI; YKAa3bIBaTb (bOpMy.]'IBI, CBA3BIBAIOIHEC
JaHHYIO q)HSI/I‘-IGCKYIO BCIIMUUHY C APYT'UMU BCIIMYNHAMU, BBIYHUCIATH

3Ha4YCHHE (PU3NYCCKON BEITUIHHBI

11.6

Ananu3upoBaTh (U3NYECKHE TPOLECCHl W  SBICHHS, HCIOIb3Ys
(1)I/I3I/I‘-IGCKI/IC 3aKOHBI n MMPUHLHUIIBIL: 3aK0OH OMa, 3aKOHBI
[IOCJIEJIOBATENILHOTO W MApAJUIENIbHOIO COEJUHEHMSI ITPOBOJHHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3J€KTPOMArHATHOM WHIYKLWH, 3aKOH
MPSIMOJIMHEITHOT'O pacHpOCTpaHEHUs] CBETa, 3aKOHbI OTPaXKCHUs CBETA,
3aKOHbl ~ IPEJIOMJICHUS  CBETa, ypaBHEHHE  OHUHINTECHHA A
dboToaddexTa, 3aKOH COXpPAHCHHUS DHEPrUU, 3aKOH COXPaHCHUS
HUMITyJIbCa, 3aKOH COXPaHEHHs SJIEKTPUYECKOTO 3apsiia, 3aKoH
COXpaHEHHUsT  MaccoBOro  4YHcia, MocTynaTel  bopa,  3akoH
PaIMOAaKTUBHOIO pacmajga; NpH 3TOM  pa3inyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBUS

(rpanu1Bl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpC,Z[CHSITB HAIpaBJICHUC BCKTOPAa HWHAYKOHUHW MArduTHOIO II0JIA

MpOBOAHUKA C TOKOM, CHUJIbI AMnepa " CHUJIbI HopeHua

11.8

CTpOI/ITB n  OIIKMChIBATH I/I306pa)KCHI/IC, CO31aBacMO€  IIJIOCKHUM

3€pPKaJIOM, TOHKOW JIMH301

11.9

BrimonssaTh 9KCIICPUMCHTBI IO UCCIICAOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJICHUU U
MpoHeCcCOB C UCIOJIL30BAHUCM NPSIMBIX U KOCBCHHBIX I/IBMepeHI/Iﬁ; npu
3TOM (QOpMYIHpPOBaTH TpoOJIeMy (3a7ady) W THUIOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHus, MPOBOIUTH ONBIT U (HOPMYTHUPOBATH BHIBOIBI

11.10

OCYHICCTBJI?[TB npsAMbIC W KOCBCHHBIC HU3MCPCHUMA (1)I/I3I/I‘-I€CKI/IX
BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTI) OINTUMANbHEIA CII0CO0 U3MEPCHHUA U

HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKN HOFpeHIHOCTeﬁ H3MepeHHI>’I

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIb30BAHHEM
NpSIMBIX ~ M3MEPEHUH; TMpPU OSTOM  KOHCTPYMpPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3HMUECKHUX
BEJIMYMH B BUJIE TaOIHIl U TpadUKOB, J1eJaTh BBIBOBI M0 pe3yibTaTaM

HCCICAO0BAaHUA

11.12

Cob6mogaTe mpaBuiia O€30MacHOrO Tpylda TMpU MPOBEACHUU

HCCIICIOBAaHUNL B paMKax yqe6H0ro OKCIICPUMCHTA, yqe6Ho-




HCCIEI0BATEIbCKON U HpOGKTHOﬁ ACATCIBbHOCTH C HUCIIOJIB30BAHHECM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PyAOBAHUS

11.13

Pematp pacu€tHble 3aauu ¢ SBHO 3aJaHHON (U3UYECKON MOEINbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAIM3a
YCIOBUSL  3a/lauyd  BBIOWpaTh  (PU3MYECKYI0 MOJENb, BBIACISTH
¢u3nyeckre BeTUYMHBI U (OPMYIIbI, HEOOXOUMBIE il €€ peleHUs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAJIBHOCTD MOJYYEHHOTO 3HAUEHUS

(hU3HYECKON BEIIMYUHBI

11.14

Pemars KaueCTBECHHbBIE 3a7a4u: BBICTPAaNBAaTh JIOTUYECKHU
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKAECHUW C OMOPOM HA M3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/IC SIBJICHUA

11.15

Hcnonp3oBaTh MNpu  pelleHWH Yy4eOHBIX 3aJady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUJISl TIOWCKA, CTPYKTYpUPOBAHMS,
MHTEpIIpETallMM W TPEJCTaBICHUS y4eOHOW M Hay4HO-TIOMYJIIPHOM
MH(pOPMALUY, MOJTYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATH MOTY4aeMyl0 HHPOPMALIUIO

11.16

00BACHATH IMPUHIMUIIbBI I[CﬁCTBPIfI MalllMH, HpI/I60pOB N TCXHUYCCKHUX
YCTPOﬁCTB; pasjimuaTtb YCIOBHUA HX 0€e30I1aCHOI0 MCIIOJIb30BAHUS B

MOBCEIHEBHOM KM3HHU

11.17

[IpuBoaNUTE HpUMEPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Ui

11.18

Hcnonb30BaTh TEOpEeTUYECKHE 3HAHUSA MO (HU3UKE B IOBCETHEBHOM
KHM3HM JUIsL oOecriedeHns 0e30MacHOCTH Ipu 00palleHUH ¢ TpruOopaMu
U TEXHUYECKUMH YCTPOHCTBaMH, JJIsI COXpPaHEHUS 3I0pPOBbS U

cOO0JII0JIEHHSI HOPM HKOJIOTHYECKOTO MOBEACHUS B OKPYIKaIOIIeH cpefie

11.19

PaGotaTh B Ipymnmne ¢ BBIIOJHEHUEM DPA3IMYHBIX COLUAIIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbI,  PAlMOHAIBHO  PACIpPEneIisiTh
O0sI3aHHOCTM M  ITUIAHUPOBATh JESTENbHOCTh B  HECTAHIAPTHBIX
CUTyalMsAX, AaJCKBATHO OLICHMBATh BKJIAJ Ka)XIOr0 U3 Y4YaCTHUKOB

IpYIIIBI B PELIEHHE paccCMaTpUBaeMOil MpooIIeMbl




HNPOBEPAEMBIE DJIEMEHTbBI COAEP)KAHUSA

10 KUIACC

Kon Konx nposepsiemoro

IIpoBepsieMble 3JIEMEHThI COlEPKAHUSA
pasaeJia 3JIeMEeHTa

OU3NKA 1 METOJAbI HAYUYHOI'O [IO3HAHWA

®usuka — Hayka o npupome. Hayuneie
11 METOJIbI NTO3HAHUS OKpY’Karolero mupa. Poiap
JKCIIEPUMEHTa M TEOPUM B  IIpoLecce

MO3HAHUS NPUPOJIbL. DKCIEPUMEHT B PU3UKE

MopenupoBanue (QU3NYECKUX SBICHUN U
1 nporieccoB. Hayunsie runores3sl. Ouzndeckue
3aKOHBI U TEOPHH. | paHUIBI MPUMEHUMOCTH
1 buznyecKkux 3aKOHOB. [Tpunuun
' cooTBeTcTBUSl. Ponb u Mecto ¢Gu3MKK B
GbopMUPOBaHUM  COBPEMEHHOM  HAy4YHOM
KapTUHBI MUpa, B MIPAKTHYECKOU

JIeSITeIbHOCTH JIIOACH

2 MEXAHHWKA

KMHEMATHKA

MexaHqu(:Koe JABHUKCHUC. OTHOCI/ITGHLHOCTB
211 MEXaHUYeCcKoro ABmkeHnsa. CucreMa oTcuéra.

Tpaexropust

[Tepemerienue, cKOpOCTh (CpelHsisi CKOPOCTH,
MTHOBEHHass  CKOpPOCTbB) M YCKOpEHHUE
2.1.2 MaTepUaIbHOM TOYKH, UX MPOCKIIMH HAa OCH
CHUCTEMBI KOOpJMHAT. Crnoxenue

2.1
nepeMemeHI/Iﬁ H CJIO0XKCHHUC CKOpOCTeﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. ['paduku
2.1.3 3aBHCHUMOCTH KOOpJAMHAT, CKOpPOCTH,
YCKOpEHUs, nyTu u HepeMeLeHUs

MaTepHaHBHOﬁ TOYKHU OT BPpCMCHHA

214 CBoOoHOE TazicHue. Y CKOpeHHe CBOOOHOTO
o naJIcHUs




2.1.5

Kpusonnneiinoe nBuxkeHue. PaBHOMepHOe
JIBIDKCHHE  MaTepUaIbHOM  TOYKM  IIO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTETFHOE YCKOPEHHE

2.1.6

TexHuueckne YCTPOMCTBA: CIIUJIOMETD,
JIBJKCHHE CHapsJ0B, LENHBIE U pPEMECHHBIC

nepeiavn

2.1.7

IIpakTuueckue paboThI. N3mepenue
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUIEHUSI MEXKY MYTAMH, NPOHIECHHBIMHU
TEJIOM  3a  TIOCIENOBAaTEbHbIE  pPaBHbBIC
MIPOMEXYTKH BPEMEHHU MPU PABHOYCKOPEHHOM
JIBIDKEHUU C Ha4yaJlbHOM CKOPOCTBIO, PaBHOM
Hymto. M3yueHne NBM>KEHUS IIapuKa B BSI3KOU
KUAKOCTH. M3yueHume  NOBWKEHHS — Tena,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

221

ITpuHmn OTHOCHUTEIILHOCTH [Nanunes.
IlepBbiii 3axkoH HeroToHa. HMHepuuanbHbIE

CHUCTEMBI OTCUéTa

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHIJI

2.2.3

Bropoii 3akoH HproTOHa 11 MaTepHaIbHON
TOYKM B WHEPUHAIBHOM CHCTEME OTCYETA
(UCO). Tperuit 3akon HproToHa st

MaTCpHraJIbHbBIX TOYCK

2.2.4

3aKoH BCEMHUPHOTO TAroTeHUs. Cuiia TSKECTH.

IlepBas kocmuyeckas ckopoctb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHs
CKOJIbKEHUST M Ccujla  TpPEHUs  IOKOS.
Koaddumnment tpenns. Cuna conpoTUBICHUS

IIpU ABUXKCHUH TEJIA B ) KUJKOCTHU HUJIU Ira3e

2.2.7

[locTynarensHoe W BpamiaTeIbHOE IBHKCHUE




2.2.8

abCoMIOTHO TBEPOTO Tena

MOMEHT cUJTbl OTHOCUTEIBHO OCH BpAaIICHUS.
[Ineyo cumbl. YciioBus paBHOBECHS! TBEPAOTO
tena B ICO

2.2.9

TexHnueckue  yYCTpPOMCTBA:  MOAIIMIHHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[MpakTrdeckue paboThl. M3yueHue MBHKEHUS
Opycka 1O HAKJIOHHOW TIIOCKOCTH  TIOJ
JIeCTBHEM HECKOJbKUX cuil. MccienoBanue
3aBUCUMOCTH CHJI YOPYTOCTH, BO3HHMKAIOIINX
B nedopMupyeMol MpYyKWHE U PE3HHOBOM
oOpaslie, OT BeIMYMHBI HUX JAedopmanuu.
UccnenoBanue ycioBuil paBHOBECUS TBEPIAOTO

T€JIa, UMCIOUICTO OCh BpalllCHHUA

2.3

3AKOHbI

COXPAHEHNMA B MEXAHUKE

2.3.1

NMnynbc MaTepuanbHOM TOYKH, CHCTEMBI
MaTepHalbHbIX TOuYeK. HMmnynbc cuibl u

HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

2.3.3

3akoH coxpanenus umnyiasca B HCO.

PeakTuBHOE ABHIKEHHE

Pabora cuel

2.3.4

MOoOIIHOCTE CUJIIBI

2.3.5

Kunetnueckas 3Heprust MaTepUaIbHON TOYKHU.

Teopema 0 KHUHETMYECKOW dHEPIUU

2.3.6

IlorenuuansHas oSHeprus. IloreHuuanbHas
JHEPIus yIpyro ne(pOpMHUPOBAHHON
npyxkuHbl. lloreHumanbHas 3Heprus Tena

BOJIM3U MMOBECPXHOCTHU 3eMim

2.3.7

IloreHumanspHble M HENOTEHIIHMAJIBHBIE CHIIBL.
CBsi3p  pabOTHl HEMOTCHIMAIBHBIX CHI C
H3MEHEHUEM MEXaHHYECKOH SHEPTUH
CHCTEMBI Tel. 3akoH COXpaHEHUS

MEXaHUYECKON IHEPrUun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS




Texuudeckue YCTpOP’ICTBaZ ABUKCHUC PAKCET,

2.3.9
BOJIOMET, KOTIEp, MPY>KUHHBIA MUCTOJIET
[Ipaktuueckue pabotel. W3ydeHue cBs3M
2310 CKOpPOCTEHl Tel TMpH HEYmpyroM yzaape.

HccnenoBanne cBA3M  pabOTBl CWIBI  C

H3MCHEHNEM MEXaHMISCKOM OHCPruu Tejia

MOJIEKVYJISAIPHASA ©®U3NKA 1 TEPMOANMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHU

3.11

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU. BbpoyHnoBckoe
nerxenue. {uddys3usa. Xapakrep ABMKEHUS U

B3aMMOJIEMCTBUS YaCTHUI] BEIIECTBA

3.12

Mopaenu CTpOE€HMS Ta30B, XHAKOCTEH U
TBEPABIX TeX W  OOBSCHEHHE  CBOMCTB

BEILIECTBA HA OCHOBE ATUX MOJICIICH

3.1.3

Macca wMonekyn. KomanuectBo —BemiecTsa.

[locTostnnast ABoraapo

3.14

3.15

TemnoBoe pasBHOBecue. Temmeparypa u eé

n3Mmepenue. [lkana remneparyp Llenscus
Mopens  uaeaJbHOro  rasa. OcHOBHOE

ypaBHEHUE MOJIEKYIISIPHO-KUHETHYECKOM

TEOpHHU UACAIIBHOI'O ra3a

3.16

AOcomoTHas TemrepaTtypa Kak Mepa cpeiHen
KHHETUYECKOM OHCPIrUur TCIJIOBOI'O ABHIKCHUSA

yactul raza. [llkana temnepatyp KenbBuna

3.1.7

VYpaBuenue Kianelipona — MeHaeneesa.

3akoH JlanbToHa

3.1.8

I"a30BBIC 3aKOHBI. I/I3onp0ueccm B NACAJIbHOM
ra3c¢ C INOCTOAHHBIM KOJHMYCCTBOM BCIICCTBA:

u30TepMa, U30X0pa, n300apa

3.19

TexHuueckne YCTPOMCTBA: TEpMOMETD,

O6apomeTp

3.1.10

[IpakTueckue pabotbl. M3MepeHue wmacchbl

BO3JlyXa B KJIaCCHOM KoMHare. MccienoBanue




3aBUCUMOCTH MCKAY MMapaMETpaMu COCTOSIHUA

Pa3pEeKEHHOI0 ra3a

3.2

OCH

OBbI TEPMOJMHAMMUWKHA

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsS
DHEPIHsl TEPMOJMHAMMYECKOM CHUCTEMBI U

CII0COOBI €€ M3MEHEHUS

3.2.2

KonmvectBo TemnoTel u padora. BHyTpeHHss

SHEPIrUsaA OAHOATOMHOI'O UACAJIBHOTO I'a3a

3.2.3

Bunpl Temmonepenauyn: TETUIONPOBOIHOCTD,
KOHBEKIIMS, M3JIydeHue. TernoéMKOCTh Tela.
VaenbHas TEIIOEMKOCTL BeEllecTBa. Pacuér

KOJMYCCTBA TCIIJIOTHI IIPH TEILIONEpEaauc

3.24

IlepBbIit 3aK0H TepMOAUHAMUKH. [IpuMenenne
IIEPBOTO 3aKOHAa  TEPMOAMHAMUKH K
u3omnpoueccam. I'paduyeckast nHTEpHpeTaLIU

paboThI Ta3a

3.25

TemmoBble mamuHbl. [IpuHUOMNBL  IEHCTBUS
TEIUIOBbIX MammH. [IpeoOpa3zoBaHus sHepruu
B  TermioBbix  MammHax. Koaddunuent
nosiesHoro  nedctBus  (mamee —  KIIJ)

terioBoi MamuHbl. [{uki Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeobOpatumocTs mpolieccCOB B MPHUPOJIE.
TermtoBsie JIBATATEIIH. DKOIOrHIECKHE

HpO6HeMI>I TCIIOOHCPIr€TUKU

3.2.7

Texnuueckue YCTPOMCTBA: JBUTATENb
BHYTPEHHETO cropaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUIIUOHCD

3.2.8

[Tpaktuyeckue pabotsl. M3mepenue ynaenpHOU

TEIUIOEMKOCTH

3.3

AT'PET’'ATHBIE COCTOAHMA BEILECBA. ®A30BbIE IIEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcanws. Mcmapenue
" KHUIICHHE. VY nenpHas TEINIOTa

napoodpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYpPbl




3.3.2

KHUIICHUA OT JAaBJICHUA

AOconioTHAsg M OTHOCHUTENbHAS BJIAXKHOCTD

Bo3ayxa. HacelleHHslil map

3.3.3

Teépnoe TEJIO. Kpucrannuueckue "
amopdHbie Tenma. AHH3OTPOINUS CBOWCTB
KPHUCTAJJIOB. Kunkue KPHUCTAJLIBIL.

CoBpeMeHHbIE MaTepUaIbl

3.34

[InaBnenne wu Kpucramuzauus. Y IeJIbHAs

TCIJIOTA IIJIaBJICHHA. CY6J'II/IM3.LII/IH

3.35

YpaBHeHHe TEIJI0BOro OajgaHca

3.3.6

TexHuueckue YCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOpPUMETp,  TEXHOJOTUHU
MOJIYYeHHUS] COBPEMEHHBIX MaTepUajoB, B TOM

YUCJIC HAHOMATCPpUaIOB, U HAHOTCXHOJIOTHHU

3.3.7

[IpakTHueckue paboTshL. W3mepenue

BJIA’KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

411

OJIEKTPOCTATHKA

DJeKTpu3alus TeNl. JNeKTpudecKui 3apsia. [[sa

BU A SJICKTPUYCCKUX 3apsaa0B

41.2

[IpoBOaHUKH, JIADJICKTPUKHI Hu

MOJTYTPOBOTHUKH

4.1.3

3aKkoH COXpPaHCHHUSA SJICKTPUUCCKOTO 3apsia

41.4

B3aumopericteue 3apsnoB. 3akoH Kynona

4.1.5

DnexTpuueckoe  Ioe. Hanpsoxéanoctsb
AIEKTPUIECKOTO oJISl. [Mpunnun
cynepno3unu.  JIMuHMUM — HaOpsXKEHHOCTH

QJICKTPHYCCKOI'O ITOJIA

4.1.6

PaGota cua  2ME€KTPOCTATHYECKOTO  IOJISL.

ITorenmuman. Pa3HoCTE MOTEHITNATIOB

4.1.7

[IpOoBOTHUKU ¥ JTUPJECKTPUKH B TMOCTOSTHHOM
aNeKTpuueckoM  mone.  Jludnexrpuueckas

MMPOHUIIACMOCTb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.




9HeKTpOéMKOCTB IIJIOCKOT'O  KOHACHCATOpA.

BHCpFI/IH 3apsAXKEHHOI'O KOHACHCATOpa

TexHuueckue  yCTpOMCTBA:  BJIEKTPOCKOIL,

ANIEKTPOMETpP, DJIEKTPOCTATHYECKasl 3allluTa,

419
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYWHBIN IPUHTEP

4110 IIpakTuueckue paboTshI. H3mepenue

AIEKTPOEMKOCTH KOHIEHCATOpa

4.2

OCTOSHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VcnoBus CyIICCTBOBAHUA IIOCTOAHHOI'O

421 ANEKTpUIeCcKOro Toka. Mctounnku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK
422 Hanpsoxenue. 3akon Oma 17151 ygacTka Lenu
493 DNEeKTpUYEeCKOe COMPOTUBICHUE. Y IEIBbHOE
o COIIPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasiensHoe,
o CMEIIaHHOE COSMHEHHE MTPOBOHUKOB
Pabota anekTpuueckoro Toka. 3akoH [[xoyis
4.2.5
— Jlenna
4.2.6 MOIIHOCTB AIEKTPUIECKOTO TOKA
anekTponaBkymias cuna (mamee — JC) m
427 BHYTpPEHHEE CONMPOTUBIICHUE MCTOYHHKA TOKA.
o 3akoH Oma 11 TOJHOM  (3aMKHYTON)
aneKTpudeckoit enu. KopoTkoe 3amblkanue
DneKTpoHHAas MPOBOJIUMOCTH TBEPABIX
428 METAJJIOB.  3aBUCUMOCTb  COMPOTHUBIICHUS
o METaJJIOB oT TEMIIEPaTyphI.
CBepXmpoBOIUMOCTD
429 DJIeKTpUYECKUd TOK B BakyyMe. (CBoOKCTBa
o AJICKTPOHHBIX ITYYKOB
[TonympoBoiHUKHY. CoOcTBeHHAS u
4.2.10 pUMecCHas IIPOBOAUMOCTD

1oJIynpoBogHUKOB. CBoiicTBa p-n mepexoja.




4211

[ToaynpoBOIHUKOBBIE TPHOOPEI

BJ'IGKTpI/ILIeCKI/Iﬁ TOK B SJICKTPOJIMTax.
BHGKTPOHI/ITI/ILIGCKBJI Jucconuanus.

DNEeKTPOIH3

4.2.12

DIIeKTPUUECKUI TOK B rasax.
CaMOCTOSTENbHBIA M HECAMOCTOSATENIHLHBIN
pa3psa. PasznuyHble TUIIBI CaMOCTOSITEIBHOTO

paspsaa. Monaus. [1nazma

4.2.13

TexHuueckue  ycTpoiicTBa:  aMIIEpMETP,
BOJILTMETP, peocTaT, HWCTOYHUKU  TOKa,
3JIEKTpOHArpeBaTesbHbIe puoOpHI,
AIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBIN JIO/1,
TEPMHUCTOPBI u (boTOpe3ucTOpHl,

HOJ'IyTIpOBOI[HHKOBI;Iﬁ U0, raJIbBaHHUKa

4.2.14

[IpakTHueckue paboThI. N3yuenne
CMEIIAHHOTO COEAMHEHUsI PE3UCTOPOB.

WN3mepenne OJIC HUCTOYHHMKA TOKa U €ro
BHYTpPEHHEro corpoTtuBieHus. Habmonenue

9JICKTPOJIN3a

11 KIIACC

Kon
pa3aena

Koanposepsiemoro
3JeMeHTa

IIpoBepsieMble 371eMeHTBI COAePKAHUS

4

OJIEKTPOJUHAMUKA

4.3

MAI'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

43.1

ITocTrostHHLIe MaruwThl. B3amMmonelcTBue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MaruutHoe 1one. BekTop MarHUTHOM
uHaykuuu.  Ilpunoun  cynepno3uuuu.
Jlunun marautHOM uHAyKuuu. Kaptuna
JUHUNA  MarHUTHOM  MHAYKUUU  TOJA

IIOCTOAHHBIX MarHuTOB




MarauTHoe moJje MMPOBOJAHUKA C TOKOM.
KapTI/IHa JIMHAM TI0JISI JUIMHHOI'O IIPAMOTIO

IMPOBOJHUMKAa MW 3aMKHYTOI'O KOJBbLEBOI'O

433 NIPOBOJHHKA, KATYIIKM C TOKOM. OIBIT
Opctena. BzaumoeiicTBre NpoBOIHUKOB C
TOKOM
4.3.4 Cuna Amriepa, €€ MOJIyJIb U HalpaBJICHUE
Cuna JlopeHua, e€ MOIyJIb U HaIlpaBJCHUE.
JIBm>keHue — 3apsOKEHHOW — 4acTHLbl B
435 OIHOPOAHOM MarHuTHOM mone. Pabota
cuiibl JIopeHna
4.3.6 SIBNeHME 2JIEKTPOMArHUTHOW UHAYKIIMH
4.3.7 [ToTok BekTOpa MArHUTHON MHIYKIIMU
OJ1C nnayKMu. 3aKOH JIEKTPOMarHUTHOM
4.3.8 nHaykuu Papanes
BuxpeBoe anexrpuueckoe mnone. IJC
WHIYKIUKU B TMPOBOJAHUKE, JBIKYIIEMCS
439 MOCTYMATEIbHO B OJTHOPOJJHOM MArHUTHOM
rnoJje
4.3.10 [Tpasuio Jlenna
NHnyKTMBHOCTD. SIBJIEHHE CAaMOWHIYKIIUH.
43.11
OJIC caMmOMHIYKIIUH
DHepruss MarHUTHOTO TIOJIA KaTyIIKH C
43.12
TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHu4yeckne  yCTPOMCTBA:  IOCTOSIHHBIC
MAarHHTEHI, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEIb, YCKOPHTEH
AJIEMEHTAPHBIX YaCTHII, UHAYKITHOHHAS TIeUb
[TpakTrueckue paboTHI. Nzyuenue
MarHMTHOTO TIOJIST KATYIIKH C TOKOM.
4.3.15 Uccienosanue neiicTBUA  MOCTOSHHOIO

Mar"ura Ha paMKy ¢ TokoM. McciienoBanue

SIBJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIOHUN




5.1

KOJIEBAHMA 11 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

Konebarenrnasts cucrema. CBoOomHbIE
koneOanusi. ['apMonnyeckune KoseOaHuUs.
[lepwon, wactora, ammumTtyga W (¢asa

KoJsicOanuit

512

IIpy>kvHHBIA MasTHUK. MaTtemaTu4ecKkui

MasiTHHUK

5.1.3

YpaBHEHHE TapMOHHUYECKUX KOJIEOaHUIA.
Kunematnyeckoe u JTUHAMHYECKOe

OIMCaHHE KOJIEOATEILHOTO JABUKCHUA

5.14

[IpeBpaienue SHEpPruu npu
rapMOHMYECKUX  KOJeOaHUsX. Casi3b
AMIUTUTYZbI KoJieOaHui HUCXOIHOMN
BEJIMYMHBI C aMIUIMTyJaMH KojeOaHWi eé

CKOPOCTH M YCKOPEHUS

5.15

Konebarenwbupiii  koHTYp.  CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJIeOaHus B
UICATFHOM  KOe0aTelbHOM  KOHTYpe.
AHanoOrus MEXIYy MEXaHHYECKHUMH |
AIIEKTPOMArHUTHBIMU KOJICOaHMAMHU.

®opmyna ToMcoHa

5.1.6

3aKkoH COXpaHCHHA SHCPIrur B HJACAJIBHOM

Kosie0aTeIbHOM KOHTYpE

5.1.7

BbiHyX/1€HHbIE MEXaHUYECKUE KOJIeOaHUsl.
Pesonanc. Pe3onanchHas KpuBasl.
BeiHyX1eHHBIE DIIEKTPOMArHUTHBIE

KOJIEOaHUS.

5.18

Ilepemennblii  Tok.  CuHycOMAAJIbHBIN

HepeMeHHbeI TOK.

5.1.9

MourHocTh MEPEMEHHOTO TOKa.
AMIUTMTYJTHOE U JIEMCTBYIOIEE 3HAUYCHUE

CHJIBI TOKA Y HAITPAKCHUA

5.1.10

Tpaucdopmarop. [IpousBoacTBo, nepegaya




U TOTpeOJieHne SIEKTPUUECKON SHEPrum.
DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE
AJIEKTPUYECKON SHEPruu. Kynberypa
UCIIOJIb30BaHUS ANEKTPOIHEPTUH B

IIOBCEIHEBHOM KU3HU

TexHuueckue ycTpoicTBa: celcmorpad,

5.1.11 AIEKTPUIECCKUI 3BOHOK, JTUHUU
JJIeKTpoliepeay
[lpaktuueckue pabotsl. HccnemnoBanue
3aBHCUMOCTH Tepuoja MallblX KosieOaHui
£ 112 rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl

rpysa. I/ICCJ'ICI[OBaHI/Ie IIECPEMECHHOI'O TOKa B
LENu W3 MOCIEA0BaTEILHO COCTUHEHHBIX

KOHJICHCATOPA, KAaTYIIKHA U PE3UCTOPA

5.2

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI

521

MexaHnueckue BOJTHEI, YCIIOBHS
pactpoctpanenus. Ilepuon.  Ckopoctb
pacupocTpaHeHusT ¥ JUIMHA  BOJIHEL

HOHCpC‘-IHLIC " IpOJAOJIbHBIC BOJIHBI

5.2.2

###Par#t# Nutepdepentus u qudpaxius

MCXaHHMYCCKHX BOJIH

5.2.3

3Byk. CKOpocTh 3ByKa. [ pOMKOCTH 3BYKa.

BricoTa Tona. TemOp 3ByKa

5.24

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBUS
M3JIYYCHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3zaumuas opuentanus BextopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHEe, MpPEeJOMIICHUE, MOoJIIpHU3alus,
mudpakuus, uHTepdepenuus. CkopocTb

QJICKTPOMArduTHLIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHre >JIeKTPOMarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpyHIMIBL PAagUOCBA3M M TEJIEBUICHUS.




Pannonokanms. BHGKTpOMaFHI/ITHOG

3arpsi3HEHUE OKPYKaIoLIeil cpeibl

5.2.8

TexHuueckue yCTpOWCTBA: MY3bIKaJIbHbIE
HHCTPYMEHTHI, YIbTpPa3ByKOBast
JUArHoCTuKa B TEXHHUKEC W MCIOUIIUHE,
panap, paIHONPUEMHYK, TEJEBU30P,

aHTeHHa, Tenedon, CBU-neup

5.3

OIITHUKA

531

[IpsiMonMHEHOE pacnpOCTpaHEHUE CBETa

B OHOpOJIHOM cpene. JIyu cBera

5.3.2

OtpakeHHe CBeTa. 3aKOHBI OTPAKECHUS
cBerta. [loctpoeHre n300paykeHUd B TWIOCKOM

3epKajie

5.3.3

[penomiieHne cBeTa. 3aKOHBI TIPEIOMIICHHS
CBeTa. AOCOITIOTHBII IOKa3aTeib

IIPEIOMIICHUS

534

[MosHOE BHYTPCHHEE OTpaKeHHE.
[IpenenpHBI yrosl MOJIHOTO BHYTPEHHETO

OTpAKCHUS

5.3.5

Hucnepcuss cBeta. CnoxkHBIM  cocTaB

Oenoro cBera. L[Ber

5.3.6

Cobuparone ¥ pacceuBarOIIUe JIUH3BL.
Tonkass nuH3a. POKYCHOE PACCTOSHHE W
OIITHYCCKAas cuiia TOHKOH JIMH3HBI.
[TocTpoenune n3o0pakeHni B COOMPAIOIINX
n pacceuBaromux JauH3ax. Dopmyna
TOHKOM JIMH3BI. YBEJIMUCHHE, JaBacMoc

JIMH301

5.3.7

Hpenenbl MPUMCHUMOCTHU FGOMeTqueCKOﬁ

OIITHKH

5.3.8

WNnrepdepennius  cBera.  KorepentHsie
HCTOYHUKHU. YcnoBus HaOJI0IeHUS
MaKCUMYMOB u MHWHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(i)ElSHI;IX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  JudpaxkuuonHas

pCH_IéTKa. VcaoBue Ha6J'IIOI[CHI/I$I TJIaBHBIX

5.3.9 MaKCHUMYMOB npu aJICHUU
MOHOXPOMaTHYECKOI0 cBeTa Ha
IU(paKIIMOHHYIO PEIETKY
5.3.10 [Monspuzamus cBera
TexHudeckne yCTpOWCTBA: OYKH, JIyIa,
doroanmapar, NPOCKIMOHHBIN ammapar,
5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
OTTHKA, TudpaKImOHHAS peméTka,
TIOJIIPOU T
[IpakTyeckue paboTHI. N3mepenue
5310 nokasaresis npenomieHus. VccnenoBanue

CBOMCTB  HM300pakeHMH B  JIMH3aX.

Hab6nronenue gucnepcun cBeta

SJIEMEHTHI CIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHuubl NPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. IlocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH
MOZAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOUIT OTHOCUTCIBHOCTH OHHIITEeHA

6.2

OTHOCHUTENLHOCTD OJITHOBPEMEHHOCTH.
3ameyieHHe BpPEMEHM U COKpAIlleHHE

JUTAHEI

6.3

DHeprus U UMITYJIbC CBOOOHOM YaCTHUIIBI

6.4

CBsI3p Macchl C 3HEpPrueid M MMILYJIbCOM
CBOOOJHOW 4acTUIBl. OHEPrus IMOKOs

CcBOOOHOM YaCTULbI

KBAHTOBAS ®U3UKA

7.1

RJIEMEHTBI KBAHTOBOU OIITUKU

7.11

®otonbl. Dopmyna [lnanka cBs3u 3HEPTUN
dboToHA C ero 4YactoTol. DHeprus u

UMITYJIbC POTOHA

7.1.2

OtkpseiTue U uccnenopanne porodrddexra.




OnBITEI AT. CromneToBa. 3aKOHEI

dbotorpdexra

7.1.3

YpaBHenue OUHIITEHHA TSt
dororddexra. «Kpacnas TpaHULIa»

dororddekra

7.14

Hasnenwne cBera. OnbiTel [1.H. JleOGeneBa

7.15

XHUMHUYECKOE NENCTBUE CBETA

7.1.6

TexHuyeckue ycTpoucTBa: (POTOIIEMEHT,
dboTomaTUmK, COJIHCYHAas Oarapes,

CBETOIUOI

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OBITE
Peszepdopaa o ucciie10BaHUuI0 CTPOSHUS

aToMa. HnaHeTapHasI MOACJb aToOMa

7.2.2

7.2.3

IlocTtynater bopa. N3nyuenue u
norjouieHue (HOTOHOB IpU  IEpexoie
aromMa C OJHOIO YpOBHS JHEPIrUHM Ha
npyroi. Bunsl criektpoB. CrieKTp ypoBHEM

9HEPIrur aToMa BOAOpOJAa

Bonuosrle cBoiictBa yactuil. BomHBI 1e
Bporins. KopnyckynsipHO-BOJIHOBOM
nyamsM.  Jludpakuys SIEKTPOHOB  Ha

KpHUCTaJIJIax
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CnonranHoe u BBIHYXXJICHHOC H3JIYUCHUC.

YCTpoiicTBO M MPUHIMIT pabOTHI J1a3epa

7.2.5

TexHudeckrue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIMA

KOMITIBIOTED

7.2.6

[Ipaktnueckue  pabotel.  Habmonmenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonbl HaOMIONEHHWS W PETUCTPALNU

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITI/Ie pPaarOaKTUBHOCTH. OnbITHI




Pesepdopra mo ompeneneHuio cocrasa
paaroakTHBHOrO  uW3inydeHus. CBolcTBa
anbda-, 6eTa-, raMmma-u3irydeHus. BrnusHue

PaarOaKTHUBHOCTH HA JKUBBIC OPraHU3MBbI

7.3.3

OTkpbiTUE  TPOTOHa W HEUTpOHAa.
Hyxnonnass moxens siapa ['eiizenbOepra —
WBanenko. 3apsan szapa. MaccoBoe 4uciio

saapa. M3oTonsl

7.34

Anbda-pacnan. ONEeKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacma. T"amma-
U3IIy4EeHHE. 3aKoH PaauOAKTUBHOTO

paciiazia

7.3.5

OHeprusi CBSI3U  HYKJIOHOB B fJIpe.

Anepubie cuibl. JledekT Macchl sapa

7.3.6

Snepusle peakumu. JleneHwe M CHHTE3

saep

7.3.7

SnepHblii peaxkTop. TepmosinepHbIi
cuHre3. [IpoGieMbl ¥  TEpCHEKTHBHI
AIEPHONH  DHEPreTUKU.  DKOJIOTMYECKUE

ACIICKTbI ﬂﬂepHOﬁ OHEPICTUKHU

7.3.8

:‘)J'IeMeHTapHLIe YaCTHUIIBI. OTKpBITI/Ie
IMO3HUTPOHA. (DYH)IaMeHTaJ'IBHBIC

B3aUMOJICHCTBU

7.3.9

TexHuueckne  yCTpOMCTBA:  JTO3UMETP,
kamepa BunbcoHa, sIepHBIM peakTop,

aToMHas 6omba

7.3.10

[lpaktuueckue pabotel. HcciaenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3mnoro neba. CosBesnusi, sipkue

3BE3/IBI, INTAHETHI, UX BUAUMOE IBIDKEHUE

8.2

Comngeynas cucrema. llmaHeTsl 3eMHOU

rpyIIbL. IImaHeThI-TUTAaHTEI n ux




CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Marnsie

Tenna CoTHEYHOH CUCTEMBI

8.3

Connane, d¢otochepa u  armocdepa.

ComHeyHas akTUBHOCTh

8.4

Hctounuk sHeprun ConHIa u 3BE37

8.5

3BE3AbI, WX OCHOBHBIE XapPAKTEPUCTHUKH:
Macca, CBETUMOCTb, paJuyc, TeMmIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA ~ KJIaCC — CBETUMOCTBY.
3BE3Abl  I[JIABHOM  IOCJIEAOBATEIILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY JJIA

3BE3 ] IJIaBHOU oCIaCaA0BaTCIIbHOCTHU

8.6

Buytpennee ctpoenue 3B€31. CoBpeMEHHbIE
MPEJCTABICHUSI O  TMPOUCXOXKICHUH U
sBomonu CosHIA M 3BE31. OTallbl KU3HU

3BE3IT

8.7

Mneunsii  Ilyre — nama Tamakrtuka.
CnupanbHass ~ cTpykrypa  ['anmaktuku,
pacrpezelieHie 3BE31, ra3a MW IIBUIM.
Ilonoxxenne wu nBwxkeHune ConHoa B
lanaktuke. Ilnockas wu  cdepudeckas

NOACHCTCMBI TamaxTukn

8.8

Tuner ramaktuk. PagnoramakThku H

KBa3apbl. YEpHBIE ABIPHI B sAPax TalaKTHK

8.9

Bcenennas. Pacmupenune  BceeneHHoM.
3akon XaO6ma. Pas0Oeranume ramakTuk.
Bospact u paguyc BceneHHoil, Teopus
bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3nydeHue

8.10

Macmtabnass  cTpykTypa  BcenenHoi.
Meraranaktuka. Hepeménnsie mnpo6iembl

aCTpOHOMHU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» ®usuka. 10 knacc. Mskumes [.4., byxoBues b.b., Corckuit H.H.; nox
penakmueit IlapdentbeBoit H.A. AxkmumonepHoe ob6mecTBo «l3marenbcTBO
«ITpocBemenue»

» ®usuka. 11 knacc. Msaxkuies I'.4., byxosueB b.b., Hapyrun B.M.; noa
penaknueit I[lapdentbeBoit H.A. AxkmumonepHoe o6mecTBo «l3marenbcTBO

«IIpocemienue»

METOANYECKHUE MATEPHUAJIBI IS YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBbI
CETHU UHTEPHET
bubaunoreka [IOK https://m.edsoo.ru/
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