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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo Qusuke ©6a30BOro ypoBHS Ha YPOBHE CpEAHEro OOIIero
oOpa3zoBaHus pa3pabOTaHa Ha OCHOBE MOJOXEHUW M TpeOoBaHUM K pe3yjbTaTaM
OCBOEHHSI OCHOBHOUM 00pa3oBareibHOU mporpammsl, npeactaBieHnbix B ®I'OC COO, a
Takke ¢ yd€tom denaepanbHOl pabodedt mporpaMMbl BOCIUTAHUS M KOHIEMIIUU
npenojaBanus ydeOHoro mnpeamera «®dusnka» B 00pa30BaTENbHBIX OpraHU3ALMIX
Poccuiickoit denepanuu, pean3yomuX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

CopeprxaHue nporpaMMbl MO (PU3HMKE HAIMPaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydeHuM uxX (pusuke Ha
0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESTENbHOCTHOro mnojaxona. I[Iporpamma mo
¢usuke coorBercTByer TpeboBanusM PI'OC COO k MmIaHUPYEMBIM JIMYHOCTHBIM,
OpEeAMETHBIM UM METalpeIMETHBIM pe3yjbTaTaM oOOydeHHus, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh pealih3alliil  MEXKIPEIMETHBIX CBsi3e (UMK C €CTEeCTBEHHO-
HAyYHBIMH Y4E€OHBIMU TpeAMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE LEMH U3YYEHUS
¢bu3UKHM Ha YpOBHE CpeIHEro o0Iero oopa3oBanus, INIAHUPYEMbIEC PE3yJIbTaThl OCBOCHUSI
Kypca QU3MKH: JINYHOCTHBIE, METaNIPEeIMETHbIE, IPEIMETHBIE (Ha 0230BOM ypOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

e[IJTAHUPYEMBIE PE3yJbTaThl OCBOEHUSI Kypca (M3UKKM Ha 0A30BOM YpOBHE, B TOM
quclie MIPeAMETHBIC PE3YNIbTATHI IO F0JIaM 00yUYEHUS;

ecoziepkanue yueoHoro npeamera «dusukay 1mo rogaMm o0y4eHHs.

®duzrka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJIBI, BHICTyNasi B KauecTBE
y4eOHOr0 TpeIMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUN 00
okpyxaroreM wwupe. I[lIkonpHBIN Kypc GHU3MKH — CHCTEMOOOpPA3yIOmUNA s
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEAMETOB, MOCKOIbKY (DM3MYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB M SIBJICHWM, H3y4YaeMbIX XUMHEH, Owuojorueu, Quznueckoi
reorpadueit u actpoHomuei. Vcmonp3oBaHME W aKTUBHOE NMPUMEHEHUE (PU3HUYESCKUX
3HAHMM OMpeeNsieT XapakTep HW pPa3BUTHE Pa3HOOOpPa3HBIX TEXHOJIOTHH B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOEHUSA KOCMOCA, IOJYYEHUsS HOBBIX MATEpUAIOB C
3aJlaHHBIMU CBOMCTBaMU W Jpyrux. M3ydeHue (u3ukum BHOCHT OCHOBHOM BKJAJ] B
dbopMHUpOBaHUE ECTECTBEHHO-HAYYHON KapTHUHBI MHpa 00ydaromuxcs, B (POpMHUPOBAHUE
YMEHUN TPUMEHATh HAYYHBIM METOJA TIO3HAHWS TPU BBIMOJHEHUHM HWMHU YYEOHBIX
HCCIIEIOBAHUN.

B ocHoBYy kypca ¢pu3uku 471 ypOBHS cpeaHero oOuiero o0pa3zoBaHusl OJIOKEH P
uJel, KOTOPbIe MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOECHUS.

Hoesa yenocmunocmu. B COOTBETCTBUM C HEW KypCc SBISAETCA JIOTMYECKHU
3aBepIIEHHBIM, OH COACPKUT MaTepHal W3 BCEX pas3feioB (PU3WKH, BKIIOYACT Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW Marepuas Kypca (U3MKU 00bEIUHEH
BOKpyr (¢usuueckux Teopuil. Benymum B Kypce sBisieTcss  (GopMHpoBaHUE
MPECTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE peanuzanus MNOpeanoiiaraeT  KMCHOJb30BaHUE
T'YMaHUTApPHOTO MOTEHIIMANAa PU3NUECKON HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C
pa3BuTHeM OOIecCTBa, a TaKXe C MHUPOBO33PEHUECKUMHU, HPABCTBCHHBIMH U
HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuxnaonou nanpaenennocmu. Kypc Qusnku mpenmnojaraeT 3HaKOMCTBO C
IIUPOKUM KPYTrOM TE€XHHUUYECKUX M TEXHOJIOTUUYECKUX MPUIOKEHUM N3yUYEHHBIX TEOPUU U
3aKOHOB.

Hoes sxonocuszayuu peaan3yeTcs: IOCPEACTBOM BBEACHUS AJIEMEHTOB COAEpPKaHUs,
NOCBSIMIEHHBIX HSKOJIOTHYECKUM MpPOOJEeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C
pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a TakXke OOCYXIECHHS MpoOJieM palmoHaIbLHOTO
IPUPOJIOTIONIH30BAHUS U HKOJIOTMUECKOM 0€30MacCHOCTH.

CrepXKHEBBIMM  3JIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (Qu3nyeckue Teopuu ((popMUpOBAHUE TMPEACTABICHUN O
CTPYKTyp€ TOCTPOCHUS (PU3MYECKON TEOpuHu, poiii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHITMIIOB B COBPEMEHHBIX MPEJCTABICHHUSIX O MPHUPOJE, T'PAHHUIAX MPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBIICHUI U MPOIIECCOB).

CucTeMHO-/1eSITeIbHOCTHBIN MOAX0/ B Kypce (DU3UKU peain3yeTcs Mpexie BCero 3a
CU€T OpraHu3ali SKCIEPUMEHTAIBHON JesTeabHOCTH oOywaromuxcs. s 6a3oBoro
yYpOBHS Kypca (PU3UKU — 3TO MCTHOIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JaOOPATOPHBIX paboT, KOTOPHIE B MporpaMMe 1o (pusuke 00beAMHEHBI
B OOIIMI CIIMCOK YYCHUYECKUX MPAKTUYECKUX paboT. Brienenue B yka3aHHOM MepeyHe
1a00paTOpHBIX palbOT, MPOBOJUMBIX [JIsi KOHTPOJIA W OILIEHKH, OCYIIECTBISCTCS
y4acTHHKaMU 00pa30oBaTENIBLHOIO IMpoliecca UCXOJ M3 OCOOCHHOCTEH TIIAaHUPOBAHUS U
ocHareHus: kabunera ¢usuku. [Ipu >ToM obecrieunBacTCsl OBJIAJICHHE OOYYAOITUMUCS
YMEHUSIMU  NPOBOJUTH KOCBEHHBIE M3MEPEHMS, HCCIEIOBAHUS  3aBHCUMOCTEH
(du3nUecKrX BETUYNH U IIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEIT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE ylenseTcsl pelICeHUIO PACUETHBIX M KAYECTBEHHBIX 3aaad. [Ipu
ATOM ISl PAcUETHBIX 3a/ad MPUOPUTETOM SIBIAIOTCS 3aJaydl C SBHO 3aJaHHOMN
¢uznuecko  MOJENbI0,  TO3BOJSIONIME  MPUMEHSATH  W3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjena Kypca, TaK U UHTETPUPYs 3HAHUSA U3 Pa3HBIX
paznenoB. [ kadecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3alaHUs Ha OOBSICHEHHE
MPOTEKaHUsT (PU3MUECKUX SBJICHUN M MPOLECCOB B OKPYKAIOLIEH XKU3HH, TPeOyronue
BbIOOpa (M3HUECKON MOJCIH VISl CUTYaIlUH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBaHusimu OI'OC COO k MarepuasbHO-TEXHUYECKOMY
obOecrieueHuIo0 yueOHOro rpoiiecca 0a30Bblil ypOBEHb Kypca (PU3UKU HAa YPOBHE CPETHETO
oO1rero oOpa3oBaHuUsl JOJDKEH M3y4daThCsl B YCIOBHUSIX IPEAMETHOrO KaOuHeTa (hU3UKU



WIM B YCIOBUAX HHTCTPUPOBAHHOTO KaOWHETa TIPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xkabunere Qui3nku 10KHO ObITH HEOOXOAMMOE JTabOpaTOpHOE 000PYI0BaHUE
JUTSL BBITIOTHEHUSI YKa3aHHBIX B TIporpaMme Mo (U3WKE YYCHHUYECKHX IMPAKTHUICCKUX
paboT U IEMOHCTPAILIMOHHOE 000pYI0BaHUE.

JleMoHcTpanmoHHoe obopyaoBaHue (GopMHUpyeTCs B COOTBETCTBUHU C MPUHIIUIIOM
MHUHUMAJILHOM JIOCTAaTOYHOCTH M OOECTICUYMBACT ITOCTAHOBKY TIEPEUHCICHHBIX B
nmporpaMme 1o (GU3WKE KIIOUEBBIX JIEMOHCTpAIMU ISl HWCCIIENOBAaHUS HM3y4aeMbIX
SIBJICHUHA W TIPOIIECCOB, AIMITUPUYCCKUX M (HYHIAMCHTAIBHBIX 3aKOHOB, MX TEXHHUYECKUX
IIPUMEHEHHUM.

JlabopaTtopHOoe  0o0OpymOBaHHWE IJIsI  YYEHHYECKHX  IPAKTUYECKHUX  paboT
dbopMHpyeETCsSI B BUJIE TEMAaTHUYECKMX KOMIUICKTOB W 00CCIICUMBACTCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JByX oOOydJaromuxcs. TeMmaTndyeckue KOMIUICKTHI J1a00paTOPHOTO
000pyAOBaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMIUICKCHOM HCIIOJIb30BaHUHU aHAJIOTOBBIX
U UQPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTCPHBIX W3MEPHUTCIBHBIX CHUCTEM B BHJIC
(G POBBIX JTAOOPATOPHIA.

OCHOBHBIMH IIEJIIMH HU3yYCHUS (PU3MKH B 00IIeM 00pa30BaHUU SIBIISTFOTCS:

«(hopMHpOBaHHE MHTEpEca M CTPEMIICHHS OOYYAIOMIMXCS K HAYYHOMY H3yUEHHUIO
IPHUPOJIBI, PAa3BUTHE UX HHTEIICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

epa3BUTHE TMPEJCTABICHUI O HAyYHOM METOJe TOo3HaHUus U (HOpPMHUpPOBaHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

e(popMUpOBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysbTara HU3Y4eHHUS OCHOB
CTpOEHUSI MaTepUH U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e(popMupoBaHre yMeHHI OOBACHATH SIBICHUA C HCIIOJIb30BaHUEM (PHU3NUECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

epopMuUpOBaHME TIPENCTABICHUA O PpOJU (PUIUKK JJIS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne OTUX Ielie 00ecneYnBaeTCs peHICHUEM CIeAYIOMUX 3a1ad B
npolecce U3yyeHus Kypca GU3MKU Ha ypPOBHE CPEAHETO 00111ero 00pa3oBaHUs:

e[IpHOOPETEHUE CHUCTEMBl 3HAHUKA 00 OO0mMX (U3MYECKHUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSIX, BKIIOYAss MEXaHUKY, MOJEKYJSIpHYIO (DU3UKY, SJICKTPOIUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3HKHY;

e(popMupOBaHHE YMEHUN NPUMEHSTh TEOPETUYECKHE 3HAHHS [JIS1 OOBSICHEHUS
duznuecknx SBICHUH B TMPUPOAEC € IS TPUHATHS TPAKTHYCCKUX PEIICHUH B
MMOBCEIHEBHOM KHU3HU;

¢OCBOCHHE CIIOCOOOB pEIICHUSI PAa3IUMYHBIX 3374 C SBHO 3aJaHHOW (U3HYECKOU
MOJIEIIBIO, 33724, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO37aHue (HU3HMIECKON MOIEIH,
aJICKBaTHOM yCIIOBHUSIM 33/1a4H;

e[IOHUMaHNE (PU3UIECKUX OCHOB U TIPUHITUIIOB JCHUCTBUSA TEXHHUECKUX YCTPOUCTB U
TEXHOJIOTUUYECKHUX MPOIIECCOB, UX BIHUSHUS Ha OKPYKAIOIIYIO CPEIY;



*OBJIAJICHUE METOAAMH CaMOCTOSATEIHHOTO IUJIAHHUPOBAHHUS U MPOBEICHUS
GU3NIECKNX SKCIEPUMEHTOB, aHAINW3a W HHTEPHpETalud WH(OpPMALNU, OMpPEICTCHHS
JOCTOBEPHOCTH TMOJIYYEHHOTO Pe3yiIbTara;

eCO3ZIaHME YCJIOBHM JJIsi Pa3BUTUS YMEHUH MPOEKTHO-UCCIIEIOBATEIHCKOM,
TBOPYECKOMN JEATEIIbHOCTH.

Ha wu3yuenue @usuku (0a30Bblii ypOBEHb) Ha YPOBHE CpEIHEro OOLIEro
oOpazoBanust otBoauTcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Hezeno), B 11
Ki1acce — 68 gacoB (2 yaca B HEACIIO).

[Ipennaraemslii B mporpamMme 1o (u3HKe MepedeHb Ja00PATOPHBIX U MPAKTUIECKIX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUUTENb JIeTIaeT BIOOP MPOBEIeHUs Ta00PaTOPHBIX
paboT ¥ OMBITOB C YIETOM HHIWBUIYaTbHBIX 0COOCHHOCTEH 00YyJarOIINXCsl.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupone. Hayynble MeTonpl MO3HAHMUS OKPYKAIOLIETO MUpA.
Pounb skcieprMeHTa U TE€OpUU B MPOLECCE MO3HAHUS TPUPOAbl. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (U3MUECKUX SBIEHUH W mporeccoB. HaydHble TrumoTessbl.
duznyeckue 3aKOHbI U TEOPUHU. ['paHUIBl MPUMEHUMOCTH (PUBHYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u Mecto ¢pusnku B (GOPMUPOBAHUHM COBPEMEHHON HAYYHOW KapTHHBI MUpa, B
[IPAKTUYECKOUN AECATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBsie U HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe JBuxkeHHE. OTHOCUTEIBHOCTh MEXaHUUECKOTO JBMXKeHUs. Cructema
orcuéra. TpaekTopus.

[lepemenienne, ckOpocTh (CpeaHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepuaJbHOM TOYKH, HMX MPOEKIUU HA OCH CHUCTeMbl KoopauHat. CroxeHue
NEPEMEILEHUN U CIIOAKEHNE CKOPOCTEN.

PaBHOMepHOE ¥ paBHOYCKOPEHHOE MPAMOJUHEHHOEe JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MIYTH U MEPEMEIICHUS] MaTepUalbHOI
TOYKHU OT BPEMEHHU.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuponmHeitHoe nBukeHue. [[BHKEHME MaTEpHATIbHOM TOYKHA IO OKPYKHOCTH C
ITOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHAs CKOPOCTh. [lepuon u
yacTota oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHnueckne yCTpOWCTBA U MPAKTUYECKOE IMPUMEHECHHUE: CIHUIOMETD, ABUKECHUE
CHapsJ10B, LICIIHbIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCUYETa, WUIIOCTpAllUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBUYKEHUSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGmronenne nBwkeHus Teia, OpOMIEHHOTO TOJM VYIIOM K TOPH30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU 10 OKPY>KHOCTH.



Vuenuueckuii akcnepumenm, 1abopamopHsie pabomwl

N3ydyeHne HEpaBHOMEPHOTO MABMKEHUS C LEJNbI0 ONPEACICHUs MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOIIEHHS MEXAY NyTSIMH, MNPONACHHBIMM TEJIOM  3a
MOCJICIOBATENLHBIE PABHBIE MPOMEKYTKHA BPEMEHM MPU PABHOYCKOPEHHOM JBHXKEHUH C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU KUIAKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHunn otHocutTenbHOCTH [amuies. Ilepsbiii 3akoH HeroTtona. MHepumanbHbiE
CHCTEMBI OTCYETA.

Macca tena. Cuna. I[lpuHuun cynepno3uiuu cui. Bropol 3axkoH HbproToHa mjist
MarepuaibHOM TOUKH. TpeTuii 3akoH Hpl0TOHA [1711 MaTepHraibHbIX TOUYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMu4eckasi CKOpOCTb.

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

Tpenue. Bunpl TpeHust (mokosi, ckoibkeHus, kaueHus). Cwma Tpenus. Cyxoe
Tpenue. Cuiia TpeHus CKObXeHUs U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna
CONPOTHUBIICHUS MPU JIBUKCHUU TEJa B )KUJAKOCTH WM Ta3e.

[TocTtynaTensHOE U BpalaTeabHOE ABMKEHUE a0COFOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTEIILHO OCH BpamieHus. [lnedo cuibl. Y CIIOBUS paBHOBECHS
TBEPIIOTO TENA.

TexHU4YeCcKne yCTPOMCTBA U MPAKTUYECKOE MPUMEHECHUE: NOAIINITHUKA, TBUKECHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABbEME U MTAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXKHUHE U
pe3uHOBOM 00pas3Iie, OT ux AehOopMaIiiH.

HccnenoBanne yciioBui paBHOBECHS TBEPAOTO TEJa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke



Nmnynbc MatepuanbHOW TOUKH (Tesla), CUCTEMbl MaTe€pUalIbHBIX TOYEK. MMmysbe
CWIbl W HW3MEHEHHME WMIyJIbCca TeJla. 3aKOH COXPAaHEHUS UMITyJbca. PeakTuBHOE
JBUKCHHE.

Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckass »sHepruss wmartepuainbHOll Touku. Teopema 00 U3MEHEHHH
KUHETUYECKOU SHEPTUU.

[Torenuuanbuas sHeprus. [loTeHnumanbHasgs >HEPrUs ynpyro aedopMUpPOBaHHON
npyxuHsbl. [loTeHUManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHnuanbHble U HENOTEHIUANbHBIE CHIIbL. CBA3b paOO0Thl HEMOTEHIIMAIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOM DHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOMN
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IIPAKTHYECKOE NPUMEHEHHUE: BOJOMET, KOIIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BMXKEHUE.

[lepexoa MOTEHIMATBEHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3yuyenue abCoOMIOTHO HEYNPYTOro yaapa ¢ MOMOIMIBIO ABYX OJWHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOThI CHIIBI ¢ M3MEHEHHEM MEXaHUYECKOW SHEPIruM Tejia Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MousekyasipHasi pu3uka 1 TEPMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOPUU M HX OIBITHOE
obocHoBanue. bpoyHoBckoe gaBmwkeHue. Juddysusa. Xapakrep JABWKEHUS U
B3aUMOJICMCTBUS YaCTUL BelecTBa. MOJIeI CTPOCHUS ra30B, KUJIKOCTEW U TBEPABIX TEIl
1 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX MOjelNel. Macca u pa3mepsl MOJIEKYI.
KonmmuectBo BeniecTBa. Iloctossnaas ABorapo.

TermoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmneparyp
Llenbcus.

Mogens wupaeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJEKYJSPHO-KMHETUYECKON
TEOPUHU WICATHHOTO Ta3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpeaHell KWHETUYeCKOU
SHEPruU TEIUIOBOrO JBHXKEHHMs dactul] rasa. lllkana temmneparyp KenbBuna. ['a30Bbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneipona. 3akon Jlansrona. M3omponecchl B
UJIeaJbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BelectBa. ['paduueckoe mpeacTaBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE JAUCKPETHOE CTPOCHUE BellecTBa, GoTorpaduu MOJEKYI
OPraHUYECKUX COCITUHECHUU.

OnpiThl 0 1U(PYy3UHN )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopens onbita HTepHa.

OMBITHI, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOCHCTBHS.

Mopaenb, WTIoCTpUPYIOIIas MPUPOY AABJICHMS ra3a Ha CTEHKH COCYy/a.

OMNBITHI, WITIOCTPUPYIONINE YPABHEHUE COCTOSIHUS UJI€aTbHOTO ra3a, U30MPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Omnpenenenne Macchl BO3/1yXa B KIACCHOW KOMHATe€ HAa OCHOBE M3MEpPEHHI 00bEMa
KOMHATBHI, JJaBJICHUS W TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXTY NTapaMeTPaMH COCTOSTHUSI Pa3pesKeHHOI0 rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucremMa. BHYTpeHHSsT DHEpPrus TepMOJAMHAMUYECKOM
CUCTeMBbl W CIocoObl €€ m3MeHeHus. KonmuecTBo TemioThl W paboTa. BHyTpeHHsS
SHEPrus OJIHOATOMHOIO HJCATbHOTO Ta3a. Buapl Termomnepenauu: TEMIONPOBOIHOCTD,
KOHBEKIIMSI, U3JTyYeHHUE. Y IeiabHas TeIUIOEMKOCTh BellecTBa. KolnuecTBo TEIOTH pu
TEeIJIonepeaaye.

[Tonsitue 06 aguabatHoM mporecce. [lepBrlit 3akoH TepMoauHaMuku. [Ipumenenue
NEPBOrO0 3aKOHa TEPMOJAMHAMHUKMA K u3omporeccam. ['paduueckas HHTEpIpeTaIys
paboTHI raza.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTh mpoiieccoB B MPUPO/IE.

TennoBeie MamuHbl. [IpUHIMNBI AEHCTBUS TEIIOBBIX MammuH. [IpeoOpasoBaHus
HHEPTUU B TEIUIOBBIX MamuHax. KodQulueHT moie3Horo AeMCTBUS TEIUIOBON MAaIlIUHBI.
Hukn Kapro u ero xonddUIMEHT MOJIE3HOTO AEHCTBUA. DKOJOTHYECKHE MPOOIEMBI
TEIJIO3HEPTETUKHU.

TexHuueckue ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: ABUTATEIb BHYTPEHHErO
cropanusi, ObITOBON XOJOAWIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHre BHYTPEHHEH SHEPTUH Tella IPU COBEPIICHUH PAOOTHI: BHIJIET MPOOKH U3
OyTBUIKM TIOJ] JCHCTBHUEM CXATOTO BO3AyXa, HarpeBaHue s¢upa B JaTYHHOU TpyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTUH (TeMIepaTypbl) Teja Npy TEeIionepeaye.

OnbIT 0 anrabaTHOMY PaCIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIITHBIM OTHUBOM).

Mopgenn napoBoil TypOWHBI, ABUTATENS BHYTPEHHErO CrOpaHUs, PEaKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3mepenne yaenbHON TEIIOEMKOCTH.



Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHjaeHcauusa. McnapeHue u kuneHue. AOCOIIOTHAs W
OTHOCHUTENIBHAS  BJIIAXKHOCTH BO3AyXa. HacelmeHHbsld map. YaenbHas  TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHHUS.

Tépnoe Tteno. Kpucramnuueckue u amop@Hbie Teiaa. AHM30TPONUS CBOMCTB
kpuctayioB. Kunkme kpuctamibl. CoBpeMeHHble MaTtepuansl. [lmaBieHue u
KpUCTaiiM3anus. Y aelbHad TeroTa miasieHus. Cyonumanms.

VYpaBHeHME TENIOBOrO OajaHca.

TexHu4eckne ycTpoiCcTBa U MPAKTUYECKOE PUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KQJIODUMETP, TEXHOJOTHM TMOJYYEHUS COBPEMEHHBIX MATEPHUAIOB, B TOM YHCIE
HAaHOMAaTepHUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenuve npy noHWKEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenne HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHcTpanusi KpUCTAJLIOB.

Vuenuueckuii sxkcnepumenm, 1abopamoprsie pabomol

N3mepenne 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tela. ONEKTPUYECKUil 3apsia. JBa BHAA SNEKTPUUYECKHX 3apsJIOB.
[IpoBOAHUKH, AMAJIEKTPUKUA U TMOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsija.

B3aunmopeiictBue 3apsgoB. 3akoH Kynona. TodeuHbId B3IEKTpUYECKUN 3apsl.
Onektpuueckoe noje. HanpsxEHHOCTh 3aekTpuyeckoro noid. [IpuHuun cynepno3uiuu
ANEKTPUUYECKUX MoJel. JIMHUM Hanpsy)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PaGota cun snexrpocrarnyeckoro moiis. llorenmman. Pa3HOCTh MOTEHIMANOB.
[IpOoBOJHMKM U JAWDIEKTPUKA B JJIEKTPOCTATHYECKOM Tone. J[udnmekrpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcatop. DJIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckne yCTPOWCTBA WM NPAKTUYECKOE NPUMEHEHHE:  JJIEKTPOCKOII,
ANEKTPOMETP,  DJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE  DJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO M NMIPUHIIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre Ha3NEKTPU30BaHHBIX TE.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.



[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMAIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONIAAX IUIACTHH,
PacCTOSIHUA MEXIY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31ekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DIIEKTPUUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKa. MICTOUHMKH
Toka. Cuita Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTka LEnu.

DJIEKTPUUYECKOE  COMPOTUBJICHUE.  YJIEIBHOE  CONPOTHUBJIIEHHWE  BEIIECTBA.
[TocnenoBaTenbHOE, MapaJlIeIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB.

Paborta anekrpudeckoro toka. 3akoH Jlxoyms—Jlenia. MOIHOCTh 3JEKTPUUECKOTO
TOKA.

DIIEKTPOABWIKYILASI CUJIAa U BHYTPEHHEE CONMPOTUBICHUE HCTOYHUKA TOKA. 3aKOH
Owma 1t oTHOM (3aMKHYTOM) AyiekTpuueckoi 1enu. Kopotkoe 3ambikaHue.

DNEeKTpOHHAsI MPOBOAUMOCTH TBEPABIX METAUIOB. 3aBUCUMOCTbH COINPOTUBIICHUS
METaJUIOB OT TeMInepaTypbl. CBEpXITPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku. CoOCTBEHHAass U MPUMECHasi MPOBOJIUMOCTE TMOTYIIPOBOIHUKOB.
CaoticTBa p—Nn-niepexoza. [loaynpoBoiHUKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B paCTBOpax MU paciuiaBax dJIEKTPOIUTOB. DIEKTPOIUTHUECKAS
JIUCCOLMAIUsl. DIECKTPOJIN3.

DOnekTpuueckuid TOK B razax. CamMoCTOSTENbHBIM M HECAMOCTOSITEIBHBINA pa3psii.
Monnus. [1na3zma.

TexHnueckne yCTpOWCTBA M MPAKTHUYECKOE NMPUMEHEHUE: AMIIEPMETP, BOJBTMETP,
peocTaT, UCTOUHUKUA TOKa, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, IEKTPOOCBETUTEIBHBIE
npuOoOpsl, TEPMOMETP  CONPOTUBICHUS, BaKyyMHBIA  JHOJA, TEPMHCTOPHl W
b oTOpe3nCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TalbBAHUKA.

Jlemoncmpayuu

N3Mmepenune Cuitbl TOKa U HANPSIKEHHUS.

3aBUCUMOCTb CONPOTHUBIICHUS [MIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, MIOIIATU
MOIIEPEYHOr0 CEYEHHS U MaTepHUaa.

CwmenianHOe COeIMHEHUE TPOBOHUKOB.

[IpssMoe  w3MepeHHe  AIEKTPOJABMXKYIIEH  cuiibl.  KOpoTkoe  3aMbIKaHHE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.



ITpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsal U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3yyeHne cMemanHoro COeIMHEHUs PE3UCTOPOB.

N3Mmepenune sIeKTpOABUKYIIEH CHIIBI HCTOYHHKA TOKA M €ro BHYTPEHHETO
COIIPOTUBIICHUS.

HaGmonenue snektposusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 10 kiacce ocyliecTBIseTCs ¢ YU4ETOM
coJiepKaTesIbHbIX MEXIPEIMETHBIX CBSA3€H C KypcamMu MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle  nouamus, CBS3aHHbIE C M3YyYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHWE, Hay4YHBIN (akT, runotesa, ¢pu3nyueckas BEJIMYMUHA, 3aKOH, TEOpHS,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: peuieHue CUCTEMBbl YypaBHEHUH, JMHeWHas (yHKIus, mnapadoina,
runepOosa, ux rpa@uKkd U CBOMCTBa, TPUTOHOMETPUYECKUE (PYHKIIMHU: CHHYC, KOCUHYC,
TAHICHC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX
IIPOEKIUU Ha OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

bBuonoeua: mexaHmdeckoe JBWKEHUE B KUBOW mnpupone, audpdysus, ocmoc,
TEIVIOOOMEH JKHMBBIX OPraHu3MOB (BUABI TEIUIONEpeaayuu, TEIJIOBOE paBHOBECHE),
JIIEKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJIAPHAs Macca, TEILIOBBIE CBOMCTBA TBEPIABIX TEN, JKUIKOCTEM M TIa3oB,
JIEKTPUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS JUCCOLMALINS, IaJbBAHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHUE IBUKEHUH C HCIOJIB30BAaHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, MOJALINWIHWKH, HCIIOIb30BAHUE 3aKOHA COXPAHEHHs HMIyJIbCa B
TEXHHUKE (paKeTa, BOAOMET W JApPYrHe), ABUIaTellb BHYTPEHHETO CrOpaHMs, [apoBas
TypOHHa, OBITOBOI XOJOJMIBHUK, KOHAUIIMOHED, TEXHOJOTUHU MOIYYSHHUS COBPEMEHHBIX
MaTeprajoB, B TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOI'MH, JJIEKTPOCTATUUYECKAs
3alura, 3a3€MJICHUE 3IIEKTPOIIPHOOPOB, KCEPOKC, CTPYHHBIN IIPUHTED,
AJIEKTPOHArpeBaTesIbHbIE TPUOOPHI, JIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.

11 KIJACC

Paznen 4. JaekTpoguHaMHKA

Tema 3. Macnummnoe none. I1eKmpoOMaZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuThl. B3auMoJeiicTBHE MNOCTOSHHBIX MAarHUTOB. MarHutHoe
none. Bekrtop MarmuTHOM WMHAYKUHMH. [IpHHOUI Cyneprno3uuydu MAarHUTHBIX ITOJIEH.



JInany MarHuTHOW MHAYKUWK. KapTuHaA TMHNUNA MarHUTHOW MHAYKIWH MOJI OCTOSHHBIX
MAarHHATOB.

MarnnTHOE 1one MpoBOAHMKA C TOKOM. KapThHa NMHMN MHIYKIIMM MAarHUTHOTO
IIOJIS1 JTMHHOTO MPSMOTO NMPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO NMPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoaercTBue MpoOBOJTHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna JlopeHua, e€ Moayiab M HampaBlieHUE. J[BM)KEHHME 3apsHKEHHOW YacTULbI B
OJIHOPOJHOM MarHuTHOM noJe. Pabora cuisl Jlopenna.

SIBneHne SIEKTPOMAarHUTHOW HMHAYKIHMU. [TOTOK BEKkTOpa MAarHMTHOW HWHAYKIUU.
DNEeKTpOABWKYIIAsl CUJIa MHIYKIMU. 3aKOH 3JEKTPOMarHuTHON nHAyKuuu dapanes.

BuxpeBoe anekTpuyeckoe moJie. OJJEKTPOABMKYIIAS CHJIA MHAYKUUHA B
IPOBOJIHUKE, IBUKYIIEMCS MOCTYIATEIBbHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenua.

NHIyKTUBHOCTD. SIBneHue CaMOMHIYKIIHUH. DNEeKTpOABHKYLIAs cuia
CaMOMHIYKIIHMH.

DHeprusi MAarHUTHOTO MOJIsL KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, AIEKTPOJIBUTATENb,  YCKOPUTENIHW  BJIEMEHTApHBIX  YaCTHII,
UHIYKUWOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO MOJIS.

B3aumonerictBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeinictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE INEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JEKTPOJABHKYILEH CHJIBI HHIAYKIMU OT CKOPOCTH H3MEHEHUs
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO Mol KaTyIIKH C TOKOM.

NccenenoBanne 1evcTBUSA MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBIEHUS 3JEKTPOMArHUTHON MHIYKIIUU.

Paznen 5. Kosie0anusa ¥ BOJHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KoleOanus



KonebarenbHas cucrema. CBoOOIHBIE MeXxaHUYeCcKue KojebaHus. ['apmMoHnyeckue
koneOanus. Ilepuon, wacrora, ammuutyna u ¢aza konebanuil. [IpyXKUHHBIM MasTHUK.
MaremMaTuyeckuii MasiTHUK. YpaBHEHUE TapMOHMYecKuX KoneOanuii. [IpeBpamienue
SHEPruu MpPU rapMOHUYECKUX KOJICOaHUSX.

Konebarenbublil kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs B U€aTbHOM
K0Je0aTeTbHOM KOHTYpe. AHAJOrusi MEXJIy MEXaHWYECKUMH M 3JIEeKTPOMAarHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3akOH COXpaHEHHMsS SHEPIMM B UACAIBHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxawlux KoneOaHUSX. BBIHYXIEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHy X /1€HHbIE 2II€KTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennslii Tok. CMHYCOWIANbHBI NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJJHOE U JEHCTBYIOIIEE 3HAUCHHUE CUJIIbI TOKA U HAIIPSKEHUS.

Tpancdopmartop. IlpousBoncTtBo, mnepenadya U NOTPEOJICHHE AJIEKTPUYECKOU
DHEpPruM. OKOJOTMYECKME PHUCKH MpPH MPOU3BOACTBE dnekTpodHeprun. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4eckne yCTpOCTBAa U MPAKTUUYECKOE MPUMEHEHUE: AIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU IJIEKTPOIEPEaAY.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB — KoJieOaTeNbHOW  CHUCTEMBbl  (TMPYKUHHBIA WM
MaTeMaTU4YE€CKU MasiTHUK).

HaGmonenue 3aTyxaronx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJICOaAHUT.

HaGmonenue pe3oHanca.

CB0OOHBIC JIEKTPOMATHUTHBIE KOJICOAHMSI.

OcuwiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKAa W HAIPSOKEHUS OT BPEMEHM) s
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pesonanc nmnpu  mociaegoBaTEIbHOM — COCIMHEHUM  PE3UCTOpa,  KATYLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mogens JIMHUY JIEKTPONEPEIAYH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOA MalbIX KoJieOaHUH Ipy3a Ha HUTH OT JUIMHBI
HUTHU U Macchl rpy3a.

HccenenoBanne NepeMEHHOTO TOKA B LENM M3 IOCIEIO0BATEIBHO COCAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 80JIHbL

MexaHnnueckue BOJIHBIL, yclioBHsL — pacnpoctpaHeHus. Ilepumoa. CkopocThb
pacnpocTpaHeHHs U JUIMHA BOJIHBL. [lonepeunsie n mpoaoiabHbIe BONHBL. MHTEepdepenns
U AU paKius MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.



DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI M3JIYYEHHUS] DJICKTPOMATHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B snektpomarHuTHoil BosHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)XX€HUEe, MpeJoOMIICHHe, Toysipu3auus, audpaxius,
unrepdepeniys. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[lxkana »NEKTPOMArHUTHBIX BOJH. I[IpUMEHEHHE SIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panuookanus.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbBIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasg JMArHOCTMKAa B TEXHUKE M MEIMUIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmonenne orpakeHust M IpesIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenune naTepdepeHiiuu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmonenne cBsi3u TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMILIUTYAOW U 4acTOTOM
KOJIeOaHMUIA.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, NPEJIOMIICHHUE,
noJisipusanus, Tudpakius, nHTepdepeHns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonnHeitHOE pacipOCTpaHEHUE CBETA B OJHOPOIHOMN
cpene. JIyd cBera. ToueuHbI HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHne u300pakeHUl B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIM TOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbIE  yrojg  IOJIHOIO
BHYTPEHHETO OTPAXKEHUS.

JHucniepcus cBeta. ClIoXKHBIN cocTaB Oemoro ceera. L[BeT.

Cobuparomue U pacceuBaronye JUH3bL. TOHKas TuH3a. DOKYCHOE PacCTOSIHHE U
omThyeckas cwia TOHKOW mnuH3BL. [locTpoeHne wu3o0pakeHU B COOMpAIONIUX U
paccenBaromuX JuH3ax. PopMyra TOHKOU JIUH3BL. Y BEJIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Unrepdepenius cera. KorepeHTHblE MCTOUYHHMKHU. Y CIOBUS
HAOJIOICHUSI MAaKCUMYMOB M MHHHMYMOB B HMHTEPGEPEHIIMOHHOW KapTHHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpaknus ceeta. JudpakunonHass pemérka. YcioBHE HAONIOACHUS TJIaBHBIX
MaKCUMYMOB IpH MaJICHU MOHOXPOMATUYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEHIETKY.



ITonspusanus ceera.

TexHu4eckue ycTpoilcTBa U MPaKTUUECKOE MPUMEHEHHUE: OUKHU, Jyna, ¢oToanmnapar,
MPOCKIUOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS OMNTHKA, MU(PpPaKIHOHHAS
peleTKa, MoJIAPOUL.

Jlemoncmpayuu

[IpsamonrHEHOE  pacIpOCTpPaHEHHE, OTPAKEHHE UM  MPEJIOMIIEHHE  CBETA.
OnTuueckue npuOopsbI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

Hccnenosanrie cBOWCTB M300paxKeHUI B JIMH3AX.

Mojenu MUKpOCKOTa, TEIECKOTA.

HaGmonenue natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[Tonydyenue cekTpa ¢ TOMOUIBIO TPU3MBI.

[Tonyuenue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaGmronenue noisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue nmokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300paxKeHU B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CrIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

I'pauipl TPUMEHMMOCTH KJaccHyecKo MexaHuku. IlocTymarsl cnenuanbHOR
TEOPUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOAYJIA CKOPOCTH CBE€Ta B BaKyyMe,
MPUHILIMI OTHOCUTEJIBHOCTH DUHIITEITHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHM U COKpAILCHHE
TUTVHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YACTHUIIBIL.

CBs13b MacChl C SHEPTHUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTUIbI. DHEPTHS MOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. Dnemenmot K6AHM OGO ORMUKU

®ortonsl. ®opmyna [lnanka cBs3u >HEpruM (HOTOHA C €T0 YACTOTOW. DHEPTUsS H
UMITYJIbC (DOTOHA.

OtkpeiTe u uccnenoBanue (Gorodpdexra. Ompitet A. I'. CromeroBa. 3aKoHBI
dororddexra. VYpasaenme OuHmTerHa I8 doTodddekra. «KpacHas rTpaHUIIa»
dboToarddexra.

Jasnenue ceeta. OnbiTel [1. H. JleGenera.

XHUMHUYECKOE NEUCTBUE CBETA.



TexHudecknue yCTpOHWCTBA W MPAKTUYECKOE MpUMEHEHHe: (OTODIEMEHT,
(doTogaTuuk, colHeUHas 6arapes, CBETOAUO/I.
Jlemoncmpayuu
®otor(ppeKT Ha yCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.
Hccnenosanue 3akoHOB BHeHIHETo (hoTo3ddekra.
Cseronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mno paccessHUIO 0 -YacCTHIL.
[Inanetapuas monens atoma. [loctynatel bopa. M3nydyenue u nornomeHue GOTOHOB Mpu
nepexojie aroMa C OJHOTO YpPOBHSI JHEPruuM Ha Apyrou. Buabl cnexktpoB. CnekTp
YPOBHEU SHEPTrUM aTOMA BOJIOPOJA.
BonHoBeie cBoiicTBa yactull. Bomubl ge bpoitns. KopnyckynspHO-BOJIHOBOM
TyaJli3M.
CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.
TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAJIbHBIN aHaINU3
(CIEKTPOCKOIT), JJa3ep, KBAHTOBBIH KOMITHIOTED.
Llemoncmpayuu
Mognens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
Hab6monenne nuHevaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbITel Pe3epdopna mo ompeneneHuio cocTtaBa pagdO0aKTHBHOIO
u3nydenus. CBoiicTBa anbda-, Oera-, raMMa-u3nydeHus. Biusaue pagnoakTUBHOCTH Ha
YKUBbIE OPTraHU3MBI.
OtkpeiTHe TpoTOHAa W HedTpoHa. Hyknmonnas wmonens sapa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30Tomnsl.
Anbda-pacman. DIEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacman. ['amma-uznyueHue.
3aKOH paJIMOAKTUBHOTO pacnaja.
DHeprus CBsI3W HYKJIOHOB B sifipe. S nepHblie cuibl. [edext maccsl saapa.
SAnepHble peakuuu. Jlenenue u CUHTE3 s1I€Ep.
SAnepuerit peaktop. TepmosimepHsiii cunTe3. [IpobieMbl U MEPCTIEKTUBBI SACPHOMN
AHEPIreTUKU. DKOJIOTUYECKUE ACTIEKThI SIACPHON SHEPTETUKH.
DiieMeHTapHbIe YacTULbl. OTKPBITUE MTO3UTPOHA.
Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.



@dyHaaMeHTaabHble B3auMoAeicTBUsA. EAMHCTBO (hpr3mueckoil KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TynK MOHU3HUPYIOINUX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Paszznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTtanbel pa3BUTHS acTpOHOMUU. lIpuKiIIagHOE W MHUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMUH.

Bun 38é31H0r0 Heba. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JBUIKECHUE.

CosniHeuHas cucTeMa.

Connue. ConHeuHasi akTUBHOCTh. MicTounuk 3Heprun CoiiHia U 3BE311. 3BE3/bI, X
OCHOBHBIE€ XapaKTEPUCTUKH. JlnarpaMma «CHEKTPAJIbHBIN KJIACC — CBETUMOCTbBY. 3BE3/IbI
IJIaBHOW TMOCEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCThY» JIJIA 3BE3]] IJIaBHOM
MOCJIE0BaTEeIbHOCTU. BHyTpeHHee cTtpoeHue 3BE31. COBpEMEHHBIE MPEIACTABICHUS O
MPOUCXOXKACHUHU U 3BOIIONMK COJHIA U 3BE3/T. DTAIlbl AKU3HU 3BE3.

Muieunsiii [TyTs — Hama I'anaktuka. [lonoxenue u asuxenue ConHna B ["anakTuke.
Tunel ranaktuk. Pagroranaktuky u kBazapsl. YEpHBIE IbIPHI B iApaxX rajJakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa00ma. Paszberanwe rajgakTHK.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas ctpyktypa Beenennoil. Metaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaGmionenust HEBOOPYKEHHBIM TJIa30M C  HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH I ONpe/eNieHUs MOJI0XKEHUsI HeOEeCHBIX 00bEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CEBEPHOTO MOIYIIAPUS U SIPKUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Muegnoro [TyTu.

O6o0maromiee NOBTOPEeHNE

Ponp dhm3uku 1 acTpOHOMUN B YKOHOMHUYECKOM, TEXHOJOTHUECKOM, COIMATBHON 1
ATUYECKON cdepax AESATEIBHOCTH YEIOBEKa, POJb U MECTO (PU3WKM U aCTPOHOMHH B
COBPEMEHHOW HAay4YHOW KapTHHE MHUpPA, pOjb (HU3MYECKON Teopuu B (HOPMHUPOBAHUU
MpeACTaBICHU O (U3UYECKOW KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MUpa B
o0IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPO/IC.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca pusnuku 6a30Boro ypoBHs B 11 kiacce ocylecTBiIseTcs: ¢ Y4ETOM
COJIepKaTeNIbHbIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcamMu MaTeMaTUKH, OMOJIOTHUHU, XUMUU,
reorpadum ¥ TEXHOJIOTHH.



MescnpeOomemnsie nousamus, CBS3aHHbIE C HM3YyYEHHEM METOJOB HAy4HOIO
MO3HAHMS: ABJICHUE, HAY4HBIN (DakT, Tumote3a, Gu3nuveckas BeIMYHMHA, 3aKOH, TEOPHS,
HaOJII0/IeHue, SKCIIEPUMEHT, MOJICIMPOBAaHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMBbl YPaBHEHHUU, TPUTOHOMETpHUYECKHE (DYHKIUU:
CHUHYC, KOCHHYC, TaHTEHC, KOTaHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIIECTBO,
BEKTOPHl W HMX MPOEKIMH HA OCH KOOPJIMHAT, CJIOXCHHE BEKTOPOB, MPOU3BOIHBIC
AIIEMEHTapHBIX (DYHKIWH, TMPU3HAKH MOAO0OUS TPEYrOJIBHUKOB, OMpPEIEICHHUE TUIONaan
II0CKUX (puryp u o6bEéma Ted.

Buonoeus: >neKTpuvecKue SBICHUS B )KUBOW MPUPO/IE, KOIeOATEIbHbBIC TBIKCHUS B
’KUBOW TIPUPOJIE, ONITUYICCKHUE SIBIICHUS B )KUBOW MPUPOJE, NSHCTBUE paJMallii Ha JKUBHIC
OpTaHU3MBI.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpHUCTANIMUECKas CTPYKTypa TBEPIBIX Ted,
MEXaHU3MbI 00pa30BaHUS KPUCTAIITMYECKON PEIIETKH, CIIEKTPATbHBIN aHAU3.

l'eoepagpus: MarHUTHBIC TIONIOCA 3EMIIM, 3aJIe)KH MAarHUTHBIX Py, (HOTOChEMKA
3eMHOW OBEPXHOCTH, MPEICKa3aHNE 3EMIICTPSCEHHI.

Texnonoeusi:  JIMHUM  DIEKTpoONepenady, TEHEpaTop  IMEPEeMEHHOro  ToKa,
AJIEKTPOJIBUTATEINh, MHAYKIIMOHHAS TI€Yb, pajap, PaIuoONpUEMHIK, TEICBU30D, aHTCHHA,
tenepon, CBY-meus, MpOeKIIMOHHBIN anmapar, BOJIOKOHHAs ONITHKA, COJTHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMUSA

OcBoenne yueOHoro mpeamera «Duszmka» Ha ypOBHE CpeaHETO OOIIETOo
oOpazoBanusi (0a30BbI YpOBEHb) JOJDKHO OOECHEUYHUTh JOCTHUXKEHUE CIEAYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOro mpeamera «Duszukay ITOJKHBI
OTpaxaTb ~ TOTOBHOCTH W  CHOCOOHOCTh  OOy4YalolIUXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW  BHYTPEHHEW  TMO3UIIMEH  JIMYHOCTHU, CHUCTEMOW  IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUHN, COOTBETCTBYIONIUX TPAJAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOr0 OOIIecTBa, pacCIIUPEHUE IKU3HEHHOTO ONbITa U OIBITA
NEATEJIBHOCTA B TIPOLECCE peaau3alldd OCHOBHBIX HAMNpPaBICHUN BOCIUTATEIbHON
NEATEIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAXKJTAHCKOW IMO3UIIMA OOYyYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

NPUHSATHE TPagULIMOHHBIX 00IIEYeIOBEYECKUX T'YMaHUCTHYECKUX "
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpPECaX TIPaxgaHCKOro
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABICHNU B 00pa30BaTEIbHON OpraHu3alliig;

YMEHHUE B3aUMOJECHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIIUSAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOopMHUPOBAHHOCTh POCCUUCKOM IpaKIaHCKOW MICHTUYHOCTH, TATPHUOTH3MA;

LEHHOCTHOE OTHOLICHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXXECHHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh  OILIGHWBATh CHUTYallMil0 W TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHM, B TOM YHUCIE B
NESTENbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHUE K MHUpPY, BKIIOYAs O3CTETUKY HAYYHOIO TBOPYECTBA,
MpUCYIIETo (U3NYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:



HMHTEpeC K pa3iauuHbiM cepam npodeccuoHaIbHON AESTEILHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOp OymyIiei
npodeccuu U peanru30BbIBaTh COOCTBEHHBIC )KM3HECHHbIC MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHUI0O MW CaMOOOpa30BaHUIO B 001acTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH HKOJIOTUUYECKON KyIbTYphl, OCO3HAHHE TTI00ALHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBICHUE JEUCTBUUA B OKPYKAKOUIEH CpPEIAE HA OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre OIbITa AESATEIBHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH HAa OCHOBE
UMEIOIINXCSI 3HAHUM 10 PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3HUECKON HAYKU;

OCO3HAHUE IIEHHOCTU HAY4YHOH JEATETbHOCTU, TOTOBHOCTh B IPOIIECCE WU3YUYCHUSI
(GU3UKM  OCYIIECTBISATh  MPOEKTHYD U HCCIEN0BATENIbCKYI0  JEATEIbHOCTH
WHIMBUIYaJIbHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aeicTBU:

CaMOCTOSITEILHO (POPMYITMPOBATh M aKTYaJIM3UPOBAThH MPOOJIEMY, paccMaTPUBAThH
€€ BCECTOPOHHE;

ONPENENIATh UEIH JICATEIIbHOCTH, 3aJaBaThb IapaMeTpbl M KPUTEPUU UX
JIOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX (HU3NUECKUX
SIBJICHUSAX;

pa3pabarbiBaTh INIAaH pEIICHUS TpoOJeMbl C YYETOM aHamM3a HMCEHOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIE€SATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUI €SI TEIIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHAX PEAIbHOr0, BUPTYAIHLHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieqoBarTeIbCKHe J1eiCTBHUA .

BJIJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMU TMOHSATHSIMM W METOJaMU
bu3nUecKol HaAyKH;



BJIaJIETh HaBBIKAMH Yy4eOHO-UCCIIEOBATEILCKOM M TPOCKTHOW JESATEIHHOCTH B
o0nacTi (hU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUMCKY METOJIOB
pemieHusi 3a7ad  (QU3MYECKOTO COACPKAHMUSA, NPUMEHEHHUIO pPAa3IUYHBIX METOOB
MO3HAHMS;

BIAJ€Th BHJAAMU JICATEIBHOCTH IO TMOJNYYCHHIO HOBOTO 3HAHHUSA, €ro
WHTEpIpeTalnH, MPeoOPa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YUYCOHBIX CUTYaIUsIX, B
TOM YHMCJIE TIPU CO3[IaHUN YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYUHHO-CIICJACTBCHHBIE CBSI3M M aKTyaJIM3MPOBATh 3a7ady, BBIJBUTATH
THIOTE3y € pelieHus, HAXOUTh apryMEHTHI JJIs JO0Ka3aTelIbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATH TOJIYYCHHBIE B XOJ€ PEIICHHs 3a/Jayll Pe3yJbTaThl, KPUTHUECKU
OLIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh H  (QOpPMYJIUpPOBaTH COOCTBEHHBIE 3aJadyd B  00pa3oBaTEeIbHOMN
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OI[CHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh  TICPEHOCHTh 3HaHWSA TO (QU3MKE B  TPAKTHYECKYI0  00JIaCTh
KHU3HEICITCTLHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTei;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, IOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIa/IeTh HABBIKAMM TMOJy4YeHUS HHPOpMauu (HUIUYECKOTO COJEPKaHUA U3
UCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSATENHbHO OCYIIECTBIATH TOMCK, aHalu3,
CUCTEMATH3allMI0 W MHTEpPIpEeTaluio WHOOpPMAIMU pa3IU4yHBIX BUAOB U (Qopm
IPE/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAIUK;

UCIIOJIb30BaTh CPEACTBA MHPOPMAIMOHHBIX ¥ KOMMYHHUKAIITMOHHBIX TEXHOJOTUN B
pellIeHNU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIIMOHHBIX 3a7a4 C COOII0IEHUEM
TpeOOBaHUN HPrOHOMHUKH, TEXHMKH O€30MacHOCTH, THUTHEHBI, PEeCypcocOEpeKeHHs,
MPABOBBIX U AITHUECKUX HOPM, HOPM HHPOPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJAEp)KaHUSA B Pa3IMUYHBIX (opMarax Cc y4ETOM
Ha3HaueHUs WH(OOpPMAIMKM W IENeBOW ayAUTOPHH, BBIOMpas ONTUMAIBHYIO (opmy
NPEJCTaBICHUS U BU3YAIU3AIIHH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU NEITEIHHOCTH;

pacmo3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYaIlui U CMSATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;



IIOHMUMAaTbh M MCIOJB30BaTh I[PEUMYIIECTBA KOMAHIHOW M WHIAMBUAYAJIbHOU
paboThI;

BbIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JACHCTBUH ¢ YUETOM OOLIUX UHTEPECOB
Y BO3MOYKHOCTEH KaXXJ0T0 YJI€HA KOJUIEKTUBA;

IIPUHUMAThH L€ COBMECTHOMN AEATEIILHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUA 10 €€ TOCTUKEHUIO: COCTABIIATh IUIAH JEUCTBUN, pACIIPEAEIIATH POJIU C YUETOM
MHEHUU yYaCTHUKOB, 0OCYKJaTh pe3yJbTaThl COBMECTHOW PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJAaJa M Ka)XJOro y4YaCTHHMKAa KOMaHJIbl B OOIIMI
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb  HOBBIE  IIPOEKTBI, OLICHMBATh WJAEHM C IIO3ULUM  HOBU3HHBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYaLUAX,
IPOSIBIIATH TBOPUYECTBO U BOOOpaXeHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE T1eHCTBHS

Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITh TO3HABATEIIbHYIO JESITEIbHOCTh B 0071aCTH (U3UKU
Y ACTPOHOMMH, BBISIBISITH MMPOOJIEMBI, CTABUTh U (DOPMYITHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIIEHUS PACUYETHBIX M KAYECTBEHHBIX 3ajady,
IUIAaH  BBITIOJIHEHMS] TMPAKTHUUECKOW paboThl € y4€TOM HMEIOUIUXCS  PEeCcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPENOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ceOs1 OTBETCTBEHHOCTh
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHHUIO 3PYAHWIIMHM B 00JacTH (PU3MKH,
MIOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaThb OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/ICTh HABBHIKAMH II03HABATEIIPHOW PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

UCTIONIb30BaTh TPHUEMBI pediieKCuu JIsl OIEHKHM CHTYallud, BBHIOOpAa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

OpUHUMATh MOTHBBI W  apryMeHThl JAPYrMX TMpHU aHalIu3e pe3yJbTaToB
NEeATEeNbHOCTH;

MIPUHUMATH Ce0s1, MOHUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHUBBI M  apPTyMEHTHl JPYTUX TIPU aHAIu3€e pPe3yJbTaToOB
NeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUITUOKH.

B mnpouecce mocTikeHHs JTUYHOCTHBIX PE3YJIHTATOB OCBOCHUSI MPOTpaMMBbl IO
dbu3uKe 111 YPOBHS CpeIHET0 00111ero 00pa3oBaHusl y 00yUYalommuXcsi COBEPIICHCTBYETCS
AMOIMOHATBHBIN UHTEUICKT, MPENoIaraloiiuii cOpMUPOBAHHOCT:

CaMOCO3HaHMs, BKJIOYAIOLIETO0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABJICHUSI Pa3BUTU COOCTBEHHOM 3MOIIMOHAIBHOU cephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBaHUs,  BKJIIOYAIONIEr0 CAMOKOHTPOJIb, yMEHHUE NPUHUMATH
OTBETCTBEHHOCTbh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aIallTUPOBATHCS K AMOIIMOHATIbHBIM
U3MEHEHUSM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHMIO IIeJIM U
ycrlexy, ONTUMHU3M, HWHUIMATUBHOCTb, YyMEHHE JeWCTBOBaTh UCXOJS W3 CBOHUX
BO3MOXXHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh AMOIMOHAIBHOE COCTOSIHHE
JPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUU OOIIEHHUS, CTOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUMBATh OTHOIICHUS C
JIPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U pa3peiiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obydenuss B 10 kijiacce mpeIMeTHbIE Pe3yibTaThl Ha 0Aa30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIHUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpax poyib W MecTo (u3uku B (QopMUpPOBAHHUH
COBPEMEHHOM HAy4YHOW KapTHUHBl MHpA, B Pa3BUTUA COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B TPAKTUUECKOU AEATEIbHOCTH JIFOJCH;

YUUTHIBATh  TPAHMIBI ~ MPUMEHEHUS  M3YyYEHHBIX  (U3MYECKUX  MOJIEICH:
MaTepualibHass TOYKa, WHEpIUajbHAs CUCTeMa OTC4€Ta, abCOIMIOTHO TBEPIOE TEO,
WJCAIBHBIN Ta3, MOJEINW CTPOCHUSI Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOYECUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHn: (PU3NIECKUX 3a71a4;

pacno3HaBaTh (U3MYECKUE SBICHHUS (MPOIECChI) M OOBSICHATH WX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHHUS BEIleCTBA U
ANEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE,
CBOOOJIHOE TIaJICHHWE TEJ, JBIKEHUE MO OKPY>KHOCTH, WHEPIIHS, B3aMMOJICHCTBHE TEII,
muddy3us, OpOyHOBCKOE JABUKEHHE, CTPOCHUE JKUIKOCTEH W TBEPABIX TeNl, N3MCHCHUE
o0béMa Ten mnpu HarpeBaHuu (OXJaXJEHUHU), TEIUIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KPUCTAJUIU3allMs, KUTIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE



JABJICHUSI Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY MapameTpamu
COCTOSIHUSI Ta3a B U30IPOIIECCaX, dJICKTPHU3aIMs TeJ, B3aUMOJICUCTBUE 3aPSJIOB;

OMHUCHIBATh MEXAaHUYECKOE JBIKCHHE, UCHOIb3ysd (U3UUYECKUE BEIUYUHBI:
KOOpAWHATa, MyTh, MEpPEMEIIEHUEe, CKOPOCTh, YCKOPEHUE, Macca Tella, CUiia, UMITYJIhC
Tena, KUHETHUYECKas »DSHEpPrus, TMOTECHIMAIbHAS »HHEPrus, MexaHudeckas pabora,
MEXaHW4YeCKasi MOIIHOCTh; MPU OIMUCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
WCIOJB3YEMbIX BEJIMYMH, HX OOO3HAYECHHS M €IUHUIIBI, HaXOAuTh (OPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (DU3NYECKYIO BEIMUMHY C APYTUMU BEIUYMHAMU;

OMUCHIBATh U3YUYEHHBIE TETUIOBHIC CBOWCTBA TEJI U TEIUIOBHIC SIBICHUSI, UCIIOIB3YS
dbu3nYecKue BEIWYMHBIL: JaBJICHUE ra3a, TeMIeparypa, CpeIHssi KHHeTUUeCKash YHEPTHUsl
Xa0THYECKOTO  JIBIDKCHHS  MOJIEKYJ, CpPEIHEKBaJpaTU4yHas CKOPOCTb  MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEpPrus, padora rasza, Kod(QQGUIMEHT MOJE3HOTO
JEUCTBHSI TEIUIOBOTO JBUTATENs; MPU OMMCAHWU TMPABWIBHO TPAKTOBAaTh (HU3WUYECKUIN
CMBICJI HCIIOJb3YEMbIX BEJIIMYMUH, MX OOO3HAUCHHS U CJAUHUIIBI, HAXOIUTHb (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

OMHUCHIBATh H3YYCHHBIC DJICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUYECKHE
SBICHUS (MPOIECCHl), WCTONB3Ysl (PU3MUECKHUE BETUYUHBI: DJICKTPUUECKUN 3aps,
ANIEKTPUUYECKOE TOJIe, HANMPSHKEHHOCTh TOJISI, TTOTEHIMAN, Pa3HOCTh MOTEHIIHAJIOB; TIPHU
OMHMCAHWU TPABWIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIIOJIB3YEMbIX BEJIMYHMH, HX
0003HaYCHUSI W E€IUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO (HU3NYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUNHAMU;

aHAJTU3UPOBATh (PU3NUECKHE TIPOLIECCHI U SIBICHUS, UCIIOJIB3YS (PU3HUECKHE 3aKOHBI
U TPUHIMUIBL 3aKkoH BceMupHoro taroteHus, |, Il u Il 3akonsl HbroToHa, 3akoH
COXpaHCHHMS MEXaHWYECKOW OHEpPruu, 3aKOH COXpAaHEHWUS WMIYJbCa, IPUHIIAI
CYNEepHO3UIMA  CUJI, TPUHIMI PABHOMPABUS HWHEPIUMAIBHBIX CHCTEM OTCYETa,
MOJICKYJISIPHO-KHHETUUECKYI0 TCOPUIO CTPOSHHS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHel KHHETHYSCKOM OJHEPTrUM TEIJIOBOTO JIBMJKCHHUS MOJICKYJl ¢ aOCOOTHOM
TeMIepaTypoi, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS DJIEKTPHUUYECKOIO
3apsaa, 3akoH KynmoHa, Mpu 3TOM pa3imyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €TO
MaTeMaTH4YeCKOE BEIPAKEHUE U YCIOBUS (TPaHUIIBI, 007aCTH) IPUMEHHUMOCTH;

OOBSICHATh OCHOBHBIC NPHHIUIIBI JICHCTBUS MAIIMH, NMPHOOPOB W TEXHUUYCCKHX
YCTPOMCTB; pas3InyaTh YCJIOBUS HX OE30MaCHOT0 HCIIONB30BAHUS B ITIOBCETHEBHOMU
KU3HU,

BBITIOJTHSITH SKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (PU3MUCCKUX SBJICHUH U IMPOIECCOB C
WCIIOJb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPCHHH, IPH 3TOM (POpMYIUPOBATH
npobieMy/3aady W THUIIOTE3y Yy4eOHOro SKCIIEpUMEHTa, COOHMpaTh YCTAaHOBKY W3
MPEIOKESHHOTO 000PYI0BaHHMS, TIPOBOIUTH OIBIT U ()OPMYJIUPOBATH BBIBOJIBL



OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUs] (DU3NYECKUX BEJIMYMH, TIPU ITOM
BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEpPEHMs] W HCHOJb30BaTh W3BECTHBIC METOJIbI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUN;

HCCNEeIOBAaTh 3aBUCUMOCTU MEXIY (PU3NUECKUMU BEIUYMHAMU C HCIOJIb30BAHUEM
MPSIMBIX M3MEPEHUN, TTPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YJIbTAThI
MOJTy4YEHHOM 3aBUCHUMOCTH (DU3WYECKUX BEJIWYUH B BUJE TaOIUI[ U rpaduKoB, AeiaTh
BBIBO/JIBI 110 PE3YyJIbTATaM UCCIIEIOBAHUS,

co0JI01aTh TIpaBmia 6€30MaCHOTO TPy/Ja MPU MPOBEACHUN UCCIIEIOBAaHUN B paMKax
y4eOHOTr'0 AKCIEPUMEHTa, y4eOHO-UCCIEOBATEILCKOM W MPOEKTHON NESTEIBHOCTH C
UCITOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U TJA00OPAaTOPHOTO 000PYIOBAHUS;

pemaTh pacuéTHbIe 3aJlauyd C SBHO 3aJaHHON (PU3MUECKOW MOJIENbI0, UCTOJB3Ys
dbu3nYecKkue 3aKOHBI W TPHUHIMIIBI, HA OCHOBE aHaJM3a YCJIOBHUS 3ajJa4yd BBIOUPATH
(bU3UYECKYIO0 MOJICIb, BBIACIATh (PU3HUECKHUE BETUUUHBI U (OPMYIIbI, HEOOXOAUMBIC JIJIs
e€ pelleHus, MPOBOAUTH PACUETHl M OIEHHWBATh PEAJTBHOCTH MOJYYEHHOTO 3HAYCHUS
(bu3UYeCKON BEJIMUNHBI;

peliarh KadeCTBEHHBIE 3aJlaud: BBICTPAWBATH JIOTUYECKH HEMPOTUBOPECUUBYIO
LEMOYKY PacCyXJIECHHH C ONMOpOoM Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKkue sIBICHUS;

UCIIOJIb30BaTh MPU pEHIeHUH Y4eOHBIX 3a/Jad COBpPEMEHHbIE HH(OpMaIMOHHBIC
TEXHOJIOTUM JJIsl TIOMCKA, CTPYKTYpPUPOBAaHUS, WHTEPHOPETAUMU U MPEICTABICHUS
y4eOHOM U Hay4YHO-TIOMYJSIpHON MHGOPMAINH, TOJTYYEeHHON U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHYECKH aHATU3UPOBATH MOJYYaeMyt0 HHPOPMAIIHIO;

NPUBOJUTh TMPUMEPHl BKIIaJa POCCHUHCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, OOBSICHEHUE TMPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHHUKU H
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA TO (U3HKE B TMOBCEAHEBHOW KU3HU IS
obecrieueHus: 0€30MaCHOCTH TMPU  OOpalleHud ¢ npubopaMu H  TEXHUYCCKUMHU
YCTPOWCTBAMHU, IJIsi COXPAaHEHHUS 370pOBbI M COOJIOJIEHHUS HOPM DSKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPELE;

paboTaTh B TPyNIE C BHIMOJHEHUEM PA3THYHBIX COIUAIBHBIX POJIEH, MIAHUPOBATH
paboTy TpyMNmbl, palUOHATBHO paCHpEeAeNiaTh OOSI3aHHOCTH H  IUIAHUPOBATh
NEATENbHOCTh B HECTAHIAPTHBIX CHUTYAIUAX, aJ€KBATHO OLICHMBATH BKJIAJ KAXKIOTO M3
YYaCTHUKOB I'PYMIIbI B PEIIEHUE PACCMaTPUBAEMOI TPOOITIEMBI.

K konny oOyuenuss B 11 kjacce mpeaMeTHbIE Pe3yiabTaThl Ha 0Aa30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0OYUAIOIMINXCS YMEHUIA:

JEMOHCTPUPOBATh HA TMpUMEpax poib U MecTo (Qu3uku B (POPMUPOBAHUHU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPa, B PAa3BUTUH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B TMPAKTHUYECKOM JEATEIbHOCTH JIIOAEH, LEJIOCTHOCTh M E€IMHCTBO
(du3MYeCcCKON KapTUHBI MUPA;



YUHUTHIBaTh TPAHUIIBI MPUMEHEHUS U3YUYEHHBIX (PU3MUYECKUX MOJAENCH: TOUYCUHBIN
AIEKTPUUYECKUI 3apsij, Jyd CBETa, TOUCYHBI MCTOYHUK CBETA, si/IepHAs MOJE/Ib aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO si/ipa MpU pelieHuu (GU3nYecKux 3a1ay;

pacrio3HaBaTh (u3nueckue sBIEHUs (MPOUECCh]) U OOBSACHITH UX HAa OCHOBE
3aKOHOB JJIEKTPOJWHAMUKA W KBAHTOBOM (DU3MKHU: DIIEKTpUYECKas MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JEWCTBUSI TOKa, B3aWMOJICHCTBUE
MarHUTOB, JIEKTPOMAarHUTHAS UHIYKIMS, NTEUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C
TOKOM M JIBHDKYITUUCS 3apsifl, dJEKTPOMArHUTHbIE KOJIeOaHUS U BOJIHBI, IPSIMOJIMHEHHOE
pacrpoCcTpaHeHUE CBETa, OTpa)Ke€Hue, MpeaomiieHue, uHTepdepeHuus, Audpakius u
noJisipu3alis CBeTa, aucrepcusi cBera, (oroanektpudeckuit 3ddexr (hororddexr),
CBETOBOE JIABJICHHE, BO3HUKHOBEHHME JIMHEWYaTOTO CIIEKTpa aroMa BOJOpOJa,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHUCHIBATh M3YYCHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUECKUE, MAarHUTHBIC,
ONTHYECKUE, DIECKTPUUECKYI0 MPOBOJAMMOCTh PA3IUYHBIX CpPEl) M DJICKTPOMATrHUTHBIC
SIBIICHUST (IIPOIIECCHI), UCTIONB3Ys (PU3UYECKUE BEIMYUHBI: DJIEKTPUUCCKUN 3apsj, cuia
TOKa, DJICKTPUYECKOE HaIpsOKEHUE, JJIEKTPUYECKOE COIMPOTHUBICEHHE, Pa3HOCTh
MOTEHITMAJIOB, AJICKTPOABIIKYIIAS CHIIa, pad0oTa TOKA, MHAYKIMS MAarHUTHOTO TIOJIs, CHUJIa
Awmmepa, cuna JlopeHlla, HWHIYKTUBHOCTH KATYIIKW, OJHEPTUsl DIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MEePUOJ U YacToTa KojiebaHUM B KoJieOaTeIbHOM KOHTYpE, 3apsi U
CWJIa TOKa B IPOILIECCE TApPMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHuM, (POKycHOe
pacCcTOsSiHUE M ONTHYECKas Cujia JMH3bL, IMpPU ONHCAHWUU MPABWIBHO TPAKTOBAThH
(u3MUECKHl CMBICIT UCTIOJIB3YEMbIX BEJIMYUH, UX 0003HAUYECHUS W €JIMHUIIbI, YKA3bIBATh
(bopMyIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUYUHY C JPYTUMU BEIMUYUHAMY;

ONKCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLIECCHI, UCTIONB3Ys (pu3mdeckue
BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YaCTOTA CBETA, SHEPTHUS
U UMITYJIbC (POTOHA, TIEPHO/I MOTypaciaaa, SHEPTHsl CBA3U aTOMHBIX S/, PU ONMUCAHUU
NPAaBWJIBHO TPAKTOBATh (PM3MUECKHI CMBICI HUCTIOIB3YEMbIX BEJIMUMH, X 0003HAUYCHHS U
CAVHUIIBI, YKa3bIBaTh (OPMYIIBI, CBSI3bIBAIONIME JAHHYIO (U3HUYECKYI0 BEIUYUHY C
JIPYTHUMH BEJIMYMHAMHU, BEIYUCISATH 3HaYeHNE (DU3UIECKON BEIIMYNHBI,

aHAM3UPOBATH (HPU3UYECKHUE MPOIIECCH U SABICHUS, UCTIONB3Ys (U3HMUECKHIE 3aKOHBI
U TPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJEIOBATEILHOTO U HapaJlIeIbHOIO0 COEIUHEHUS
MMPOBOJHUKOB, 3aKOH Jlxoyma—JleHna, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKLIHUH, 3aKOH
MPSIMOJIMHEMHOTO  PaclHpoOCTPaHEHUsI CBETa, 3aKOHbl OTPAKEHUSI CBETa, 3aKOHBI
MPEJIOMJICHUST CBETa, ypaBHeHHME OWHIITeWHa misi ¢Gotodddexra, 3aKOH COXpaHEHUS
SHEPI'uM, 3aKOH COXPAaHEHUsS HUMITYJIbCa, 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsja,
3aKOH COXpPaHEHHUs] MAaCCOBOTO YUCa, MOCTyaThl bopa, 3aK0OH paAM0aKTUBHOTO pacmaja,
Opy  5TOM pa3IuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKoe
BbIpaKEHUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OMpENENATh HAIMpaBJICHUE BEKTOpAa WHIYKIMM MArHUTHOTO TOJII TPOBOJHHMKA C
TOKOM, CUJibl AMrniepa u cuiibl Jlopenna;

CTPOUTh W ONMUCHIBATH H300pa’K€HUE, CO34aBAEMOE IUIOCKMM 3€pKajoM, TOHKOU
JIMH30M;

BBITIOJIHSITH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3MUECKUX SBJICHUHN U MPOIECCOB C
WCIIOJb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUN: Tpu 3ToM (HOPMYJIHPOBATH
npoOsieMy/3ajjady W THUIOTE3y Y4eOHOr0 JKCIEpUMEHTa, COOHUpaTh YCTAHOBKY W3
MIPEJIOKEHHOT0 000PYI0BaHMUSI, TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUs] (PU3NUECKUX BEJIMYMH, TIPU ITOM
BBIOMPATh ONTUMAJBHBIA CMOCO0 H3MEPEHUS M HCIOJIb30BaTh HW3BECTHBIE METO/IbI
OLICHKH ITOI'PELIHOCTEN U3MEPEHNU;

UCCJIEJIOBAaTh 3aBUCUMOCTU (PU3NUECKUX BEJIUYUH C UCIOJIH30BAHHEM TPSIMBIX
U3MEPEHUN: TPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBATh pE3yJbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUE TaOIHUI] U rpadUKOB, AenaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0OBaHUS;

coOro1aTh MpaBuia 6€30MacHOro Tpy/a Mpy MPOBEACHUHN UCCIEIOBAHUM B paMKax
y4eOHOT0 SKCIEPUMEHTa, Y4eOHO-UCCIEAOBATENbCKOW M MPOEKTHOM AESTENBHOCTU C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JJAOOPATOPHOTO 000PYI0BAHUS;

pemarh pacué€THbIE 3a/aud C SBHO 3aJaHHON (DU3MYECKON MOENbIO, UCIONB3YS
¢u3znueckre 3aKOHb W TPHUHIMIBI, HA OCHOBE aHalM3a YCJIOBHUS 3aJaddl BBIOMPATh
(bu3MUECKy0 MOJIeNb, BHIACIATh (U3NUECKUE BEIMYUHBI U (DOPMYIIbI, HEOOXOIUMBIE IS
e€ pelieHus, MPOBOAUTH PAacyYEThl M OLIEHUBATH PEATBLHOCTH MOJYYEHHOIO 3HAUYCHMUS
(bu3nuecKoi BeTUYHHBL;

pemiaTh KayeCTBEHHBIC 3aJ]auM: BBICTPAMBATH JIOTHUYECKH HEMPOTHBOPEUYHBYIO
[IEMOYKY pAaCCYKJIEHUW C ONmopoil Ha U3Y4YCHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh TMPU pEHICHUH Y4YeOHBIX 3a/7ad COBpPEMEHHbIC HH(OpMaAIMOHHBIC
TEXHOJIOTUM JJisl TIOMCKAa, CTPYKTYpUpPOBaHUS, HWHTEPHPETAlMd W MPEICTaBICHUS
y4eOHOM W HayIHO-TIOMYJISIPHON MH(MOPMAIUH, TTOIYYCHHON U3 Pa3IUYHBIX HCTOYHUKOB,
KPUTUYECKU aHAJTM3UPOBATH MOJTyYaeMyr0 HHGOPMAIIHIO;

OOBSCHATHh TPUHIUIIBI JEUCTBHUS MAaIIWH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuYaTh YCIOBHS MX 0€30MacHOTO UCTIOIb30BAHUS B TOBCEHEBHOM JKU3HM;

NPUBOJUTh TMPUMEPHI BKIIaJa POCCHUHCKHX W 3apyOekKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B OOBICHEHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTUE TEXHUKH U
TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HaHWS 1O (DU3UKE B TMOBCETHEBHON KWU3HH IS
oOecrieueHus: 0E€30MAaCHOCTH TPU OOpalleHnd ¢ TNpudopaMu W TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHS 370pOBbsi U COOJIIOJACHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B IpyNIe C BHIMNOJHEHUEM PA3IMYHBIX COLUANBHBIX POJICH, TUIAHUPOBATH
paboTy TpymNimbl, palUOHAIBHO pacHpenessiTh OOA3aHHOCTHM U IUIAaHUPOBATH
NEeATENbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXXJIOTO U3
YYaCTHHUKOB T'PYMIbl B PEIIEHUE pacCMAaTPUBAEMON TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOABT HAYRHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

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

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



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

[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

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
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 paciaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pe3epBHblit ypok. KonTposibHas 1 bubnunoreka [JOK
pabota o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHuTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO MOJISL HA

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH BHGKTpOMaTHHTHOﬁ



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MACChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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 KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie ¥ MPOI0IbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanusa ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. SAnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nHoro Heba. Co3Besaus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrkenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3]T



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

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(DM3HKH ¥ aCTPOHOMHMH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopu B OPMHUPOBAHUHU
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Oo6o06maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e Odusuka. 10 knacc: yued. 1 o0ieoopa3zoBaT. opraHu3aiuii: 0a30BbIM U
yray6nes. yposuu/ I'.S1. Mskuies, b.b. Byxosues, H.H. Cotckuii; nox pen.
H.A. ITapdentreBoii. -8-¢ uza. — M.: [Ipocsemenue, 2021.

e dusuka. 11kmnacc: yued. s obmeoOpa3oBar. opraHu3anuii: 0a30BbIN U
yray6nen. yposuu/ I'.S1. Msikumes, b.b. byxosues, H.H. Cotckuii; noxa pen.
H.A. IlapdentreBoit. -10-e uza. — M.: Ilpoceemenue, 2021.

e dusuka. 3agaunuk. 10 — 11 ki.: yaueOnoe nocodbue/ A.I1. PiMkeBuy. —
21-e uzn., crepeotu., - M.: Jlpoda, 2017.

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

edusuka. 10 kmacc. Meroandeckoe mocooue k yueonuky I'.51. Mskuiena,
A.3. CuHsiKOBa,

ePabouas mporpamma mo ¢usuke. 10 xmacc/ Cocr. H.C. Hlapik. — M.:
BAKO, 2018;

edusuka. [loypounsie paspaborku. 10 kjmacc: mocoOue s
obmeo6pazoBar. opranm3anuii / 0. A. CaypoB. — 3-e¢ u3a., nepepad. — M. :
IIpocsemienue, 2015;

edmsuka. 11 knacc. Meroauueckoe rmocooue k yueoOnuky ['.51. Mskuiiena,
A.3. CuHsKOBa;

ePabouas mporpamma no ¢usuke. 11 xmace/ Coct. H.C. Inpix. — M.:
BAKO, 2018;

edms3uka. Iloypounsie paspaborku. 11 Kkmacc : mocobue s
obmeobpazoBar. opranm3anuii / 0. A. CaypoB. — 3-¢ u3x., nepepadb. — M. :
ITpoceemienue, 2015.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETU
HUHTEPHET

e https://resh.edu..ru/ ;

e https://lecta.ru/ucheniku;

e https://www.yaklass.ru/.



https://resh.edu..ru/
https://lecta.ru/ucheniku
https://www.yaklass.ru/

