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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YpOBHE CPEAHEro OOIIETro
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TOJOXKEHHM M TpeOOBaHUU K pe3ysibTaraM
OCBOEHHMSI OCHOBHOM 00pazoBarenbHOM mporpamMmsbl, npeactaBieHnbix B PI'OC COO, a
Takke ¢ yu€rom QeaepanbHOil paboueld TPOrpaMMbl BOCHUTAHUS W KOHIICIIIAA
npenofaBaHus ydeOHoOro mnpeamera «@Pu3nuka» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoii @eaepannn, peann3yromX OCHOBHbIE 00pa30BaTeIbHbIE TIPOIPAMMBI.

Coneprxanue nporpaMmsbl 1o (pu3nke HampaBiIeHO Ha GOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTuUHBI Mupa obOyuarommxcs 10—11 kmaccoB mpu oOyueHun ux (Qusnke Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnonaxona. I[Iporpamma mo
¢uszuke coorBercTBYeT TpeboBanusiM PI'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM,
OpEeIMETHBIM M METalmpeIMETHbIM pe3yjibTaTaM oOOydYeHHUs, a TaKXe YYUTHIBACT
HEOOXOJUMOCTh pEaM3allud  MEXKIPEAMETHBIX CBA3€d (U3UKU C €CTECTBEHHO-
HayYyHbIMH Y4eOHBIMHM HpeaMeTamu. B Hell ompenensroTcsi OCHOBHBIE LIETH U3YyYEHUs
(hU3MKKN HA YPOBHE CPeJIHETO 00111er0 00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
Kypca (U3HMKHU: TUYHOCTHBIE, METAIIPEAMETHBIE, TPEAMETHBIE (Ha OA30BOM YPOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

e IUIAaHMPYEMBbIE PE3yJbTAaThl OCBOCHUS Kypca (PU3MKHU Ha 0a30BOM YpPOBHE, B TOM

YuCIie MPEAMETHBIE PE3YNbTAThI IO TOAaM 00yUeHHUS;

e coJiepKaHue yuyeOHoTro npeamera « Ou3nkKa» mo rojgaM 00yueHHUs.

du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNasi B KayecTBE
y4eOHOro mnpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHMHA 00
okpyxatomem wMupe. [lIkoapHBI Kypc GU3UKH — CHCTEMOOOpPA3yIOIMIMM IS
€CTECTBEHHO-HAYYHBIX y4€OHBIX MPEAMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIEKAT B
OCHOBE IIPOLIECCOB W SIBIICHUH, M3y4YaeMbIX XUMHUEH, OHOJOruer, Qu3nuecKou
reorpadueit 1 actpoHomuei. Vcmonp3oBaHMe W aKTHBHOE NpPHUMEHEHHE (HU3UUYCCKHUX
3HaHUU ONpeNeNseT XapakTep U pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOECHMS KOCMOCA, IIOJYYEHUS HOBBIX MaTE€pUAIOB C
3alaHHBIMU CBOMCTBaMHM M Jpyrux. M3ydenuwe (Pu3Mku BHOCUT OCHOBHOW BKJIaJa B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa 00ydaromuxcs, B (popMupoBaHue
YMEHUM NPUMEHSATh HAy4YHBIM METOJ TMO3HAHWUS TpPHU BBIIOJHEHHUM HMH Y4eOHBIX
HCCIIEIOBAHNM.

B ocHOBY kypca pu3uku Ajig ypoBHS CpEeAHEro 00111ero o0pa3oBaHus MOJ0XKEH Pl
U, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCA JIOTHYECKU
3aBEpUIEHHBIM, OH COIEPKUT MaTepHal M3 BCEX pa3fesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca GU3UKA 00beAUHEH
BOKpYr (usmyeckux Teopud. Benymmm B Kypce sBiasercs  (HOpMHUpOBaHUE
MIPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE peanuzanusi mnpeamnonaraeT MCHOJb30BaHUE
rYMaHUTapHOTO NOTEHIaNa (pU3NuecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (PUUKH C



pa3BuTHEM OOmIIeCTBa, a TaKXe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH H
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaonot nanpasenrennocmu. Kypc pusuku npenmnojaraetT 3HaKOMCTBO C
MIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPUIIOKEHUIN N3YYEHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuszayuu peanusyeTcs MOCPEACTBOM BBEICHUS 3JIEMEHTOB COJEPKaHus,
MOCBSIIEHHBIX SKOJIOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pPa3BUTHEM TEXHHKHM W TEXHOJIOTHM, a Takke OOCYXIECHHsS MpoOJIeM palroOHAIBLHOTO
IPUPOAOIIOIB30BAHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CTep>KHEBBIMU DJIEMEHTAaMU Kypca (HU3UKM Ha YpOBHE CpEIHEro o0OIIero
oOpa3oBaHMs SBISIIOTCS  pu3nyeckue Tteopun ((HopMHUpPOBaHUE MPEACTABICHUN O
CTPYKType TOCTpoeHHusi (U3NYECKON Teopuu, pond (yHIaMEHTaJIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, TPaHUIAX NPUMEHUMOCTH
TEOpUH, /1151 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAXO0/] B Kypce (PU3UKU peannu3yeTcs MPekie BCEro 3a
CU€T OpraHM3allH SKCIEPUMEHTAIBFHON NEATENBHOCTH oOydarommxcs. s 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO MCIIOJIb30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B IPOrpaMMe Mo PU3UKE OOBETUHEHBI
B OOIIMI CTIMCOK YYEHHUECKUX MPAKTUUYECKUX padoT. Belienenue B ykazaHHOM MepedHe
7a00paTOpHBIX PpaboT, MPOBOJUMBIX [UISI KOHTPOJS U OICHKH, OCYIIECTBIIACTCS
y4acTHUKaMHd 00pa30BaTENBHOTO MPOIEcca UCXO U3 OCOOCHHOCTEH MIaHUPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipu 3TOM oOecneyrBaeTcsi OBIAJCHUE O0YUYAIOIIUMUCS
YMEHUSIMH  TPOBOJUTH KOCBEHHBIE M3MEPEHHUs, HCCIEIOBaHUS  3aBUCUMOCTEU
(bu3MYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonbiroe BHUMaHue yAenseTcs pelieHHIo pacuéTHRIX W Ka4yeCTBEHHBIX 3aaa4. [Ipu
TOM Ui PAcU€THBIX 3a/Jad TMPUOPUTETOM SIBISIOTCA 3a7adyd C SIBHO 3aJaHHOU
¢u3nyeckoil  MOJAENbIO, TO3BOJSIOUIME  MPUMEHSTh  W3YYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOIO0 pasjieia Kypca, Tak U MHTETpUpysl 3HAHUS U3 Pa3HbIX
pa3nenoB. [[s1 kauecTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCSA 3aJaHUS Ha OOBSCHEHHE
NpoTeKaHuss (PU3UYECKUX SBICHUH W TPOIIECCOB B OKPYKAIOIIEH XU3HU, TpeOyrolue
BbIOOpA (PU3MUECKON MOJIENH ISl CUTyallMH MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHaabHO-TEXHHUYECKOMY
obecrieueHnto yaeOHOro mporecca 6a30BbIil ypoBeHb Kypca (PU3UKU Ha YPOBHE CPETHETO
o0miero oopa3oBaHusl JODKEH M3ydaThCs B YCIOBHSIX MPEIMETHOTO KaOWMHETa (DU3MKHU
WIA B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWMHETa NPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gu3uku N0KHO OBITH HEOOXOMUMOE JabopaTopHOE 000PYyI0BAHUE
JUTSL BBITIOTHEHWS YKa3aHHBIX B TporpamMme Mo (U3MKe YYCHUYECKUX MPAKTUYECKUX
paboT U AEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMoHCTpalinoHHOE 00O0pyAOBaHHE (POPMHUPYETCS] B COOTBETCTBUM C MPUHIIMIIOM
MUHUMAJIBHOM JIOCTATOYHOCTM M OOECHeYMBAeT TOCTAHOBKY NE€PEUYMCICHHBIX B
nporpaMMe Mo (HU3MKE KIIOYEBBIX JAEMOHCTpALMNA Ui HCCIENOBAHUS H3y4aeMbIX
SBJICHUN U TPOLECCOB, SMIUPUUECKUX U (YyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.



JlabopaTopHoe oOopymoBaHWEe [JII YYCHHUYECKHX  MPAKTHYECKUX  paboOT
dbopMupyercsi B BUJI€ TEMAaTHYECKMX KOMIUIEKTOB M OOECIEUMBAETCA B pacy€ére OAHOTO
KOMIUJIEKTa Ha JABYX oOOywaromuxcsi. TemaTHyeckue KOMIUIEKThI JIaDOpaTOpPHOIro
000pyI0BaHUs JOJIKHBI OBITH MMOCTPOEHBI HA KOMIIJIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX
U 1UGPOBBIX MNPUOOPOB, a TaKKE KOMIBIOTEPHBIX HM3MEPHUTENIBHBIX CHCTEM B BHUJC
1u(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSI:

e (opMupoBaHuE MHTEpECA U CTPEMIICHHS O0yUYaIOIIMUXC K HAYYHOMY M3Y4YEHUIO

IPUPOBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUI O HAyYHOM METOJI¢ MO3HAaHUA M (HOpPMHpPOBaAHHE
HCCJIEIOBATENICKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yibTaTa H3Y4YCHHs] OCHOB
CTpOEHMS MaTepuH U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

e (opMmHpoBaHHE YMEHHUI OOBACHATH SBJICHUS C HCIOJIb30BAHUEM (DU3HUECKUX
3HAHWUU U HAYYHBIX IOKA3aTEIbCTB;

e (opMmupoBaHHE TMPEACTABICHUN O pomu (U3UKK AN Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHne STHX Lened oOecreynBaeTcsl pEeHIeHHEM CIEeIyIoIMX 3aJad B

npouecce U3yyeHus Kypca (pU3MKU Ha YPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

e TMpPUOOpPETEHHE CUCTEMBl 3HAHMA 00 OOHMX (PU3MYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHUAX, BKIIOYas  MEXaHUKy,  MOJEKYJISIpHYIO  (QHU3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMmHpoBaHHE YMEHUI MPUMEHSATHh TEOPETHUUECKHE 3HAHMS ISl OOBSICHEHMS
¢usnyecKkux SIBICHUN B MPHUPOAE W ISl MPUHATUS MPAKTHUECKUX DPEIICHUN B
MMOBCEIHEBHOM JKH3HM;

e OCBOEHHE CIOCOOOB peHIEHUs] Pa3IMYHBIX 3a/1ad C SIBHO 33JaHHOM (hHU3MYECKOit
MOJIENbIO, 3a/1a4, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/IaHue (PU3NYECKOM
MO/JIENH, aJIeKBaTHOM yCIOBUSAM 3aauH;

e TOHWMaHHE (PU3MYECKUX OCHOB U MPUHITUTIOB JIEHCTBUS TEXHUIECKUX YCTPOICTB
M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEY;

e OBJAJICHUE METOJJaMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHMUS M TPOBEIACHHUS
¢u3nYecKuX OKCHEPUMEHTOB, aHalIW3a M UHTEepIpeTanud HH(pOpMalnH,
OTIpe/IeNICHUs TOCTOBEPHOCTHU MOJIyUYEHHOTO Pe3yJIbTaTa;

e CO3/IaHHE YCIOBUW JUIsI Pa3BUTHS YMEHHMM MPOEKTHO-UCCIIEI0BATEIBCKOMH,
TBOPYECKOU JIESITEIBHOCTH.

Ha wsyuenue ¢Qusuku (0a30BbIA ypOBEHb) Ha YpPOBHE CpEAHETO OOIIero
oOpazoBanusi otTBoautTcs 136 gacos: B 10 kimacce — 68 vacoB (2 yaca B Heneno), B 11
Kjacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipeanaraemsplil B mporpamMme no pu3uKe NepeueHb Ja00paTOPHBIX U MPAKTHYECKUX
paboT SIBISIETCS PEKOMEHJOBAaHHBIM, YUUTENb JEIaeT BEIOOP MPOBEICHUS J1a00PATOPHBIX
paboT 1 OMBITOB C YYETOM MHIMBUIYATBHBIX OCOOCHHOCTEN 00y4arOIUXCsl.



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcepuMeHTa W TEOPUHM B MPOILECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHWU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIICHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHECHHUEM MEXaHUYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temrieparypa u €€ namepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoMm mporecce. [lepBhili 3aKOH TEPMOJMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimerT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckrue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbIH (hakT, runores3a, Qu3nyeckas BEIMUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHuTHOM MHAYKUMH. KapThHAa JUMHWKA MarHUTHOU
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAs Cula WHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUWHW. OJIEKTPOABMXKYILNAs CHJIA
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHIYKIHU OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXxaruux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl JIMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peIOMJICHUE, TTOSIpU3ans, Tudpakius, THTepdepeHITH.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3blL. [locTpoenue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue MpuoOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TomydyeHnne cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaea 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHM M COKpaLICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTON. DHEPIUst
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBbIE cBOVicTBa yacTull. Bosnsl ne bpoiisa. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOocTH.  OmnbiTel  Pesepdopma  1mo  ompenesneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepHbie cuibl. Jledekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Buna 3BénHoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, IUIAHETHI, UX BHIAMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Pagunoranaktuku u kBazapsl. YEpHbIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee NOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (UINYECKOW KapTUHE MHpaA, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO00US TPEYTrOJIHLHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAST CTPYKTypa TBEPBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpenad, TIEHEpaTop IEPEMEHHOI0 TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YUaIOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHYECKOM HAIpPaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATH  IPOEKTHYI0O U HCCIIEJOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIBbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIILICHUE MTPU PEICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOJUTh apryMEeHTbl IJIsi J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4€TOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHMM y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3JIUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAWIMH B 0OJACTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh  HAaBBIKAMU  MO3HABATENbHOM  pediieKcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3Ee pe3yiIbTaToOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJLHBIM U3MEHECHHSAM U MPOSBIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMMOHUMATh SMOIIMOHAIIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE IO OKPY>KHOCTH, HWHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApEeHHE, KOHJIEHCAIMs, TUIaBJICHUE, KPHUCTAUIM3allus, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Yys (HU3NUYECKUE BEIIMYHMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3NYECKUIT CMBICT HKCIOJIB3YEMbIX BEIMYMH, MX OO0O03HAYCHUS W CIUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOIr0 JIBUKEHUS MOJIEKYJ, CPeIHEKBaJApaTUUYHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIIMAN, PA3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJU3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIB3YS (U3UUYECKUEC
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh HKCIIEPUMEHTHI MO0 HCCIIEIOBAHUIO (PU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTh BHIBOIBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hU3UUecKHne 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBHS 33aa4n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPECUNBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YUYEOHOW U HAay4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYNNE C BBHIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOAEH, LETOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU pPEUICHUU (PU3NUECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus U MOJApU3alMs  CBETa, JAHCIEepCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3NMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJsi, cuia Awmrmepa, cuna JlopeHua, HWHIYKTUBHOCTH
KATYyIIKW, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PUIUUYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOAHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOrO 3apsala, 3aKOH COXPAHEHUS MAcCOBOrO 4uCia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENATh HAMPABJICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MpPU ITOM
dbopmynupoBath MpobiieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHbIC U3MEPEHUST (DU3NUECKUX BEJIMYMH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1A0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATH (PU3UYECKYIO MOJENb, BBIACISITh (PU3MUECKUE BEIMYUHBI U (OPMYJIBI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(buznueckue sBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATh MOJIy4aeMyI0 HH(OPMALINIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHUpA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bubmuorexa [JOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fALbf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnorexka [JOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' ®a30BbIE MEPEXOIBI https://m.edso00.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

Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

1 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAS 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHU4eCKHE U JIEKTPOMArHUTHbBIC 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKHe U JIEKTPOMArHUTHbBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Omrika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIuanbHOM TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOM ONTHUKHU 6 httos://m.edsoo.ru/7fALc97c
4.2 Crpoenue aToma 4 bubnnorexa [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 ATtoMHOE S71pOo

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

Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH 7 ngg;;fg:oggﬁ £41097c
Hroro no pasneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o0miaromee MOBTOPEHNE 4 ngs?;;f;iggﬁ £41097c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudposbie

Tema ypoka Konrpoubusie | Ilpakruyeckue A bp
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®du3rka — HaykKa 0 IpUpo/e.

1 Hayunbie MeT(})IK bl nofoH;ﬂ 1 bubmmorexa LOK

i g https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Ponb u Mecto pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEILHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBoOonHOe majieHne. Y CKopeHue bubnmuorexa [JOK

6 1
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 I[I;I/I)KCHI/IC Mare ILI/IB.JIBHOfI TOYKH TI0 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHOocuTeNnbHOCTHU ["anunes. 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

HuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cuil. Bropoii 3akoH bubmorexa LHOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuaibHON TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka [HOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 TspKkecTH. [lepBas kocMuueckas bubmmorexa [JOK

P https://m.edso0.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna Zﬁn OTI/IBJIefH(t; pu IIBI/IE(GHI/II/I bubnmorexa LHOK

p P https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPJIOTO TeNa
HMitynbsc MaTepUabHON TOUYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEpTrUs MaTepruaaIbHONR bubnmoreka [JOK
Touku. Teopema 00 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [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

[ToreHuuanbHas SHEPTUs YIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ffOc461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTHH CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpAHEHUS B MEXaHHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI

23

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHas AsBor aapo

24

TennoBoe paBHOBecue. Temieparypa
u e€ usmepenue. Illkana remneparyp



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

Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEl KHHETHYECKOM SHEPrUuun bubnnoreka [HOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnas pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSHUS
Pa3peKEHHOT0 raza»

29 H3onponecchl B uACATBHOM ra3e U X bubnuoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 criocoOsl e€ n3mMeneHus. Konnuectso bubnnoreka [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl OJTHOATOMHOI'O UJI€AJIBHOTO
rasa

bu6nmoreka [JOK

31 Bupwt Teruionepeain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Teruonepenade. AnuabaTHbIN Mpoiecce

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs poIieccoB B bu6nmoreka [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

npupone. Bropoii 3akon
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun nevicteust u KII1/ TernmoBoit

bubmuorexa [JOK

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

36 [uxn Kapro u ero KITJI

37 DKoJoru4ecKue npooIeMbl
TEIUIOPHEPTETUKU

38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no Teme

39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK

YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuorexa [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTETbHAS

41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u

42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edso0.ru/ff0c65f0
Kpuctayibl. COBpeMEHHbIE MaTepHAaIIbI
[MnaBneHue U KpUCTATUTH3AIIHSL.

43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa [OK

8 ' https://m.edso00.ru/ff0c6708
Cyb6numarus
bubmuorexa [JOK

44
YpaBHEHHE TeMI0BOro baranca https://m.edsoo.ru/ff0c6820

45 DneKTpu3anus Tei. DNeKTPUISCKUN bubnuotexa [JOK

3apsna. I[Ba BHUJA SJICKTPUYICCKUX

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
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3apsAa10B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS bubnnorexa LIOK
YHpoBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyiona. ToueyHbli 3I€KTPUYECKUIA Bubmaorexa ITOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
Pabota cuit aneKTpoCcTaTH4eCcKOro
49 oua. Ilorennman. Pasuocts bubnmorexa LHOK
’ ) https://m.edsoo.ru/ffOc6f00
[IOTEHIMATI0B
ITpoBOMHUKY U TUIIEKTPUKUA B
50 BHIZ:KT OCTaTUIECKOM nonIe bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6nmoreka [JOK
51 DnexkTpoéMKocTh. KoHIencaTo
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO bubmmorexa LHOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHast pabota "M3mepenne
IIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpUHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3a3emileHue AIEKTPOprUOOpOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €70
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
ydacTka 1enu

56

[MocnenoBarenbHOE, MapalieIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

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

57

PabGoTa 1 MOIIHOCTE ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyinsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 OJTHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

0.5

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

59

PesepsHslil ypok. KonTponbHast
pabora o Teme "DnexkTpoauHamMuka’ /
Bcepoccuiickas mpoBepouHas padboTa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«INEKTPOTUHAMHKAY /
Bcepoccuiickas mpoBepodHas padboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTH TBEPBIX
METaJI0B. 3aBUCUMOCThH
CONPOTHUBIICHUS METAJIIIOB OT
teMiiepaTypbl. CBepXIIPOBOIUMOCTh



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

DJIEKTPUUYECKUHN TOK B BAKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, X COOCTBEHHAs U

63 MpUMeCHasi MPOBOAUMOCTh. CBOMCTBA 1 bubnnoreka [HOK
p—~n-nepexoa. I1osynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DNEKTPUUECKUN TOK B pacTBOpPax U

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DIIEKTPUYECKHI TOK B ra3ax.

65 CamocTosTebHbIN 1 1 bubnuorexa [JOK
HECAMOCTOSITEbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e301acHOCTH
KonTponbhas pabota mo Teme

67 «9nexkrpocratuka. [locTosHHBIN 1 bubnmnoreka [JOK
ANEeKTpUYeCcKuil TOK. TokH B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

68 PesepBubIil ypok. O600marommi ypok 1 bubnuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero KonrTpoabubie | IlpakTnueckue fI[:;‘?eHHﬂ :)lg;)l;l;?)l:;fenbnme
padoThbI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMoOJercTBHE. MarHUTHOE II0JIE. 1 bubnunoreka LIOK
BexTop MaruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarsuTHO€ noje NpOBOJHUKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO OJIL KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HMccrnenoBannue 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO ITOJIS HA

5 JBUKYIIYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

UHAYKIOWU. 3akoH BJ'IGKTPOMaFHI/ITHOI\/’I



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 dapanes

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHYKIIUN))

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUS)

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo Teme
«Mar"suTtHoe I10JI€e.
DneKTpOMarHuTHasi UHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00O/1HBIE MEXaHUYECKUE
Kosebanus. ['apMoHUUeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MaJbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIUHBI HUTH B MacChl TPy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK



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

OJICKTPOMAarHMTHBIC KOoJIEOAHHS B
nacajibHOM KoJieOaTeIbHOM KOHTYPCE.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0J1e0aTeNbHOM KOHTYpE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BeIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
Kose0aHus

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

17

[lepemennsbiii Tok. CUHYCOMIANBHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozacrtso,
nepenaya u noTpedieHue
JIEKTPUYECKON SJHEPTUU

19

Y CTpOoUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa epEMEHHOT0 TOKaA,
JIMHUU 3JIEKTpoIiepesayd

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBanus
JIEKTPOIHEPTHH B IOBCEAHEBHOMN
KU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb

bubnmoreka [IOK

21 pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMArHUTHBIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [1lkana bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacts
cBs3u. Paguonokanus
o5 Konrponsnas pabdora «Konebanus u Bbu6mmoteka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM CpeeE. bubmuoreka [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenune bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEeHHee oTpaxkeHue. [IpenenpHbrit bubmmoreka [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlabopaTtopHas pabota «3mepenne bubnuotexa [JOK
MOKa3aTessi MPEJIOMIICHHUS CTEKIJIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [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. Popmysia TOHKOM JIMH3HI.
VYBenu4eHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas paboTta

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
32 6enoro csera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcun
CBETa»
Wutepdepennms cera. Audpaxius bubnuoreka [IOK
33 N
csera. udpakunonHas pemérka https://m.edsoo.ru/ff0ced22
[lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6mmotreka [JOK
34
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue mpuOOpbI U yCTpoiicTBa
35 1 yCJIOBHSI KX 0€30ITacCHOTO
MIPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHUKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeiieHre BpeMEHH U COKpaIleHUE bubnuorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprust ¥ UMINYJIbC PENSATUBACTCKON
38 yacTunbl. CBA3b MAcChl C SJHEPTUEN U bubnnorexa [JOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl TIOKOS
39 KonTponbhas padota «OnTuka. bubmuoteka [IOK

OCHOBBI CTICTIHATBHOM TEOPUH

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

OTHOCHUTCIIBHOCTH

®otonsl. Dopmyna [Inanka. Jueprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOJIMOTCKA
41 .0 A.T.
porospdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha H(E(I)Q)OTOSQ);eKTa bubmorexa HOK
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢hotorpdexra
JaBnenne cBera. Onbiter I1. H.
43 JlebeneBa. XuMmuueckoe ACHCTBUE bubmorexa [JOK
ACBd. A https://m.edso0o.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
(dboTosneMeHnT, GOTOIATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
pYOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
Wznydenne u noriomieHue (OTOHOB
48 I I/I}ll'lqe exojie aTOM’:I co H(()ll)"O OBHS bubmorexa HOK
P pexon . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha OpyTroi. Buapl ciekTpoB
49 BonnoBbie cBolicTBa yacTuil. BoJHBI but6mmorekxa [IOK

ne bpoins. Kopnyckynsipro-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

50

OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOAaKTUBHOTO U3TyUYCHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIA U NO3UTPOHHBIN OeTa-
pacnaz. ['aMmma-usiyuenue

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

53

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblit
peaktop. [Ipobaembl, mepcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1EPHOMI
JHEPIreTUKU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOTIOICHUS U
pPErucTpanuy 3J€MEHTAPHBIX YaCTHLI.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(bu3MUeCKOil KapTUHBI MUPAY

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTHUS ACTPOHOMHH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3Bé€3aHOrO Heba. Co3Be3aus, sIpKUe
3BE3/1bI, TUIAHETHI, UX BUJUMOE



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

JABHKCHUC. ConHeuHas cucremMa

56

Counuue. ConHeuHass akTUBHOCTD.
Hctounuk sHeprun CosiHia v 3BE311

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocJieioBaTelbHOCTU. BHYTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBostoniu CoJHIa U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosnbioro B3peiBa.
PennkroBoe uznyuenue.
MertaranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI»

62

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
9eIoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA




64

O6o0maromuii ypok. Poib
(buzmveckoit Teopuu B HopMUpPOBaAHUHT
MpEeACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUNA O MIPUPOIE

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHIYKIHS

67

Pesepubiit ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCUTEIIbHOCTH

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpUMepax pojidb © MeCTO (HU3UKH B
(OpMHUPOBAHUM COBPEMEHHOW HAyyHOW KapTHHbI MHMpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B NPAKTUYECKON AESITEIbHOCTH

JIoneun

10.2

YuuThIBaTh I'paHULBl IPUMEHEHUS] U3YUYEHHBIX (PU3MUECKUX MOJENIEH:
MaTepuaibHas TOYKa, MHEPIMaJbHAas CHCTEMa OTCYéTa, abCOIIOTHO
TBEPAOE TEJO, UACATIBHBINA I'a3; MOACIN CTPOCHHUS I'a30B, KUIKOCTEN U
TBEPABIX TEJ, TOYECUHBIM DSJIEKTPUYECKHH 3apsl — INpU PELICHUU

¢duznuecKux 3a1a4y

10.3

Pacno3znaBath pusmyeckue siBiaeHus (Impolecchl) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETHUYECKON TeopHuH
CTPOSHHS BEIIeCTBA W  DJIIEKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BUKEHHE, CBOOOIHOE TaleHue
TeJN, JBUXKEHHE I0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEUCTBUE TEIl;
mudp¢ys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o00bEéMa Tel TMpU  HarpeBaHUU
(oxJak7ieHuu), TETUIOBOE€ pPaBHOBECHE, HCHapeHue, KOHIEHCAIMS,
MJIaBJICHUE, KpPUCTAUIM3allus, KWUIIEHHE, BJIKHOCTh BO3yXa,
MOBBIIICHUE ABJICHUSI Ta3a MPU €T0 HATPEBAHUH B 3aKPHITOM COCYIE,
CBS3b MEXJIYy IapaMeTpaMu COCTOSHHS Ta3a B HW30MPOIeccax;

SJICKTpU3alus TCI, B3aPIMO)IeI>'ICTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYMHBI: KOOpAWHATA, MYyTh, NEpPEMEIlEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, UWMIYJIbC Tela, KHHETHYecKas DSHEeprus,
MOTEHIIMAIbHAS DJHEPrus, MexXaHWudeckas padoTa, MeXaHU4YecKas
MOIIIHOCTb; TIPU OMUCAHUH MPABUIBLHO TPAKTOBATh (DU3HUECKUNA CMBICI
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAU€HUs M €JWHHULbI, HaXOAWUTh
(dbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUYUHY C APYTUMU

BCINMYHNHaAMU

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBLIC CBOMCTBA T W TEIUIOBBIC




ABJICHUS, UCHOJB3yd (U3MUYECKUE BEJIMYMHBL: JaBJCHUE rasa,
TEMIIepaTypa, CpEIHssl KHUHETUYECKass DSHEpPrusi XaoTHYECKOIo
JBWKEHUS MOJIEKYJ, CpEAHEKBAJpaTH4HAs CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSSI OSHeprusi, pabora rasa,
KO3 (PUIMEHT MOJMe3HOro JEWCTBHUS TEIUIOBOIO JIBUraTess; IpHU
ONMCaHUU IIPaBUIIbHO TPaKTOBaTh buznyeckuit CMBICI
UCIIONIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS M E€IAMHULBI, HaXOAWUThH
(dbopmyIbl, CBSI3bIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHaAM

10.6

OnuceiBaTh M3y4YEHHBIE D3JEKTPUYECKUE CBOWCTBAa BELIECTBA U
DIIEKTPUYECKUE  sABIIEHUS  (IIPOLIECCHI), HCIONB3Yyd (U3MUYECKUe
BEJINYUHBI: SJIEKTPUYECKUNA  3apsil,  JJIEKTPUYECKOE  TI0JIE,
HanpspKEHHOCTh  1OJIS, IMOTEHLMAJ, pPa3HOCTh MOTEHUUAJIOB; IpU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOJb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTb (QOPMYJIbL,
CBS3BIBAIOIIME JAaHHYIO  (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHATU3UPOBaTh (PU3MUECKUE TMPOLECCHl U SIBIEHUS, MHCIOIb3YS
¢u3nyeckre 3aKOHbI M MPUHIUIBI: 3aKOH BCEMUPHOTrO TsArotexus, I, I
u Il 3akonpr HploTOHA, 3aKOH COXpaHEHHUs MEXaHMYECKON IHEepruH,
3aKOH COXPaHEHMs UMITYJIbCa, MPUHIUI CYNEPIO3ULIUN CUJI, TPUHIIUIT
paBHOINpaBUsl HMHEPLUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYISIPHO-
KMHETUYECKYI0O TEOPHUIO CTPOEHHUs BEILIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeHEel KWHETHMYECKOM SHEpPIrUu TEIJIOBOTO JBUKEHMSI MOJIEKYI C
a0COJIIOTHOW TeMITepaTypoi, MEepPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHMs DJEKTPUUECKOro 3apsaa, 3akoH KymoHa; mnpu sTom
pa3nnyarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIC IMPUHIHUITBI JefCcTBUS Malll1iH, HpI/I60p0B n
TCEXHUYCCKUX yCTpOI\/'ICTB; pas3indatb YCIOBHA HUX 0e30I1aCHOrO

HCIIOJIb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PH3UIECKUX SIBIICHUH H
MPOIIECCOB C UCIOIB30BAHUEM IMPSIMBIX M KOCBEHHBIX MU3MEPEHUH; MpH
3TOM (QopMyNnupoBaTh NpolieMy (3agady) W THUIOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  HPEAJIOKECHHOTO

000py10BaHUs, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

10.10

OCYH_IGCTBJI)ITB npsIMbIC W KOCBCHHBIC HW3MCPCHUA (1)I/ISI/II-IGCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OICHKU HOFpCHIHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHUCUMOCTH MEXAY (DU3MUECKUMH BEIMYMHAMU C
WCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3yJibTaThl IOIYYECHHOH 3aBUCHMOCTHU
($u3nUecKUX BEJIMYUH B BUJE TAOJUI U TPAPUKOB, JIEJIATh BHIBOJIBI 1O

pe3yJibTaTaM MCCIIEA0BaHUs

10.12

CoOmomaTe mpaBmiia  0Oe30MacHOr0  Tpylda TMPU  NPOBEICHUU
UCCIICIOBAaHUI B paMKax Yy4eOHOro JSKCHEpUMEHTa, y4deOHo-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOM AEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHUS

10.13

Pemarp pacuérHbie 3a1auu ¢ SBHO 3aJaHHON (U3UYECKON MOMEIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajm3a
yCJIOBHSL  3a7auyd  BbIOMpATh  (DU3UYECKYIO MOJENb, BBIICTATH
buznueckue BeNUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pellleHus,
MIPOBOAMTH PACUYETHI M OIICHUBATh PEAILHOCTH MOJYYEHHOTO 3HAUCHUS

(U3UYECKOIN BETMYUHBI

10.14

Pemars Ka4CCTBCHHBLIC 3aJa4du: BLICTpAUBATb JIOTN4YCCKHU
HCIMIPOTUBOPCUUBYHO IICTIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha HU3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh NOpU  peUIeHUHM Y4eOHBIX 3ajjad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOTHUM [UIl IIOHUCKA, CTPYKTYpUPOBAHMUS,
UHTEpPIIpETallUd W TPEJCTaBIEHUS Y4YEOHOH M Hay4dyHO-TIONYJSpHOU
uH(pOpMaLMY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIM3UPOBATH MOJIYYACMYIO I/IH(l)OpMaI_II/II-O

10.16

[TpuBoauTE TpHUMEPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPY>KAIOLIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS MO (M3MKE B TMOBCEIHEBHOMN
KU3HH JJ11 o0ecrieueHust 0€30MacHOCTH MPU OOpaIeHUH C TpUOOopamMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpaHCHHUA 30pOBbA H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

10.18

PaGoTaTh B rpynme c BBINOJIHEHUEM PA3IHYHBIX COLMAJIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TpPyHObl, PpPalMOHAIBHO  pacHpeneisTh
00s3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallUsiX, aJ€KBaTHO OIICHMBATh BKJAJ KaXXIOrO0 M3 YYaCTHUKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMoOil MpooOieMbl




11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus
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JleMoHCTpHpOBaTH Ha TMpUMEpax poidb W MeCTO (U3UKH B
(hOpMHUPOBAaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘ICCKOfI KapTUHBI MHUpPa

11.2

Y4uuTeIBaThH I'paHUllbl MIPUMCHCHUA N3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX Moz[eneﬁ:
TOYCUHBIN BHGKTpH‘IGCKI/Iﬁ 3apsan, aacpHasd MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHNH (PU3NIECKHX 33134

11.3

PacrioznaBate (usnyeckue sBiIeHHUS (TPOIECCHI) U OOBSACHATh MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKMA W  KBAaHTOBOH  (pu3HKH:
DIIEKTPUYECKasi TPOBOJUMOCTH, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHuTOB,
DJICKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MArHUTHOTO TMOJII Ha
MPOBOJAHUK C TOKOM W JBIDKYIIUHCS 3apsiji, JJIEKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, MPSMOJIMHEHHOE paclpoCTpaHEHUE CBETa,
OTpakeHHe, TMpelomiieHue, uHTepdepeHnus, audpakuus U
MOJIIpU3alusl CBEeTa, AUCIEpCcHsl CBeTa, (poTosnexTpuueckuii ekt
(potorddexr), cBeTOBOE HaBICHUE, BO3HWKHOBEHHE JIMHEMYATOTO
CHEeKTpa aToMa BOJOpPO/A, €CTECTBEHHass M  HCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh  HM3y4YCHHBIC CBOWCTBA  BEMIECTBA  (DICKTPHUCCKHE,
MAariuTHBIC, ONTHYCCKHUEC, JJICKTPHUYCCKYIO IMPOBOAMMOCTE Pa3INYHBIX
Cpel) © DJIEKTPOMArHUTHBIE SIBICHUSA (TIPOIECCHI), HCIONb3Ys
dbuznyecKue BENUYHMHBL:  DJICKTPUUYECKUH  3aps], CHiIa TOKa,
DIIEKTPHUYECKOE  HANPSHKCHHE,  DJIEKTPHUUYECKOE  CONPOTHUBIICHUE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, WHIYKIIUS MAarHUTHOTO
nonsi, cuiaa Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KAaTYIIKH,
DHEPrusl JIEKTPUYECKOTO0 W MAarHUTHOTO IMOJIeH, MEepUoa M YacToTa
KoJieOaHuil B KoJieOaTEIbHOM KOHTYpE, 3apsj U CHJIa TOKa B Tpoliecce
rapMOHHYECKHUX AIIEKTPOMArHUTHBIX Kosie0aHuH, boxycHoe
pacCToOdHUC W OINTHUYCCKAad CHJIa JIMH3bI; MPHU OIHNCAHUU IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIHYMH, HX
0003HaYeHHs] M EOUHUIIBI; YKa3blBaTh (OPMYJbI, CBS3bIBAIOIINE

JaHHYIO0 (PU3UYECKYIO BETUUUHY C IPYTUMH BeIMYMHAMHU
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OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC ABJICHUA U IMMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTHh JJICKTPOMATHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC (1)OTOHa, nepuona
nmojgypacmnaga, OSHEPTUA CBA3M ATOMHBIX AA€p, IIPH OIIHMCaHUU
IIpaBHUJIbBHO TPAKTOBATb (1)I/ISI/ILICCKI/II‘/'I CMBICJI UCIIOJB3YCMBIX BCIMYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘IGCKYIO BCJIMYUHY C APYTUMHU BCINYHMHAMH, BBIYUCIIATDH

3HA4YCHHUC (l)I/I3I/ILI€CKOI71 BCJIIMYUHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl W  SBICHHS, HCIIONb3YS
¢u3nvecKkue 3aKOHbl W NpUHOUIBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MAapajuleIbHOITO0 COEAMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aK0H 3JIEKTPOMArHUTHOM MHIYKLUWH, 3aKOH
IPSIMOJIMHENMHOIO paclpoCTpaHEHUs CBETA, 3aKOHbI OTPAKEHMsSI CBETA,
3aKOHbl ~ NIPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHA  AJIA
dororddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXPaHEHHS
UMITyJbCa, 3aKOH COXPAaHEHUs SJIEKTPUYECKOro 3apsia, 3aKOoH
COXpaHEHUsT  MaccoBoro  4yucia, mnocryiaarsl bopa, 3akoH
PaAMOAaKTUBHOIO pachaja; TMpu D3TOM pas3jinyaTh CIIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHUS

(rpaHuLIbl, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HalpaBJICHUC BCKTOpa HWHAYKIOUHW MArHuTHOIO I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CTtpouTh ¥ ONHUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0OBAHUIO (PU3NUYECKUX SBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUN; TpH
3ToM (GOpMyYIUpOBaTh MpoOieMy (3a7ady) W THUIOTE3y Y4eOHOTO
OKCIEpUMEHTa,  COOHMpaTh  YCTaHOBKY W3  TIPEIJIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

11.10

OcyiecTBisITh NpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3MUECKHX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEpPEHUs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbI OICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCHMOCTH (PU3UYECKUX BEIMYHMH C HCIOJIB30BAHUEM
NpSMBIX ~ M3MEPEHUH; TIPH ITOM KOHCTPYHPOBAaTh YCTAaHOBKY,
buKcUpoBaTh PE3yIbTATHl TOJYYCHHON 3aBUCHMOCTH (DU3UUECKHX
BEJIMYMH B BUJIE TAONIUIl U TPadUKOB, JIENATh BBIBOJBI IO PE3yIbTaTaM

HCCICa0BaHUsA

11.12

CobOmonaTte mpaBuiia OE30MACHOTO TpyAa IMpH  INPOBEICHUHU




WCCIIeIOBAaHUM B paMKax Yy4eOHOro OJKCIEepUMEHTa, Y4eOHO-
HCCIIEA0BATENBCKOW U MPOEKTHON AEATEIBHOCTU C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

11.13

Pemate pacuérHple 3aauu C SIBHO 3aJaHHON (U3MYECKOW MOJEIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHam3a
YCIIOBUSL  3a/Jla4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl U OIEHUBATh PEATBHOCTH MOJYYCHHOTO 3HAYCHUS

(U3HYECKON BETUIHHBI

11.14

Pemars Ka4CCTBCHHBLIC 3aJa4du: BBICTpAUBATb JIOTN4YCCKHU
HCIIPOTHUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOfI Ha N3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

Hcnonp30BaTh MNpU  pELIEHUH Y4YEOHBIX 3aJad  COBPEMEHHbIE
MH(GOPMALIMOHHbIE TEXHOJOTUM [UIl IIOUCKA, CTPYKTYpUPOBAHMUS,
UHTEpHpeTallud M MNpeJCTaBiIeHUs Yy4eOHOW M Hay4YHO-IOMYJSPHOM
uH(pOpMaLIMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaUIo

11.16

OOBSACHATh TMPUHIUIBI ACHCTBHUS MAallNH, MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HX O€30MacHOr0 MCIOJIb30BaHMS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeopeTWYEeCKHe 3HaHUSA MO (U3MKE B TMOBCEAHEBHOU
JKU3HM JUTs oOecrieueHrs 6€30macHOCTH TP OOpaIIeHUH ¢ pudopaMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpaHCHHUA 30pOBbA H

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

11.19

PaGotate B TpyIie ¢ BBINOJIHEHHUEM DPA3IMYHBIX COIMATIBHBIX POIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIbI,  palMOHAIBHO  paclpenessiTh
00S3aHHOCTH W  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAaHIAPTHBIX
CUTyallusX, aJCKBAaTHO OLIEHMBATh BKJAJ KaXXIOT0 W3 YYaCTHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
pa3ziena

Kox nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

dusuka — Hayka o npupoxe. HayuHble
METO/BbI ITO3HAHUS OKpYy:karouiero mupa. Poib
JKCIIEPUMEHTa M TEOPUM B  IIpolecce

MIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue GU3NYECKUX SBICHUA U
npoueccoB. Hayunsie runores3sl. @uzndeckue
3aKOHBl U TEOpUHU. 'paHULIBI NPUMEHHUMOCTH
(bU3IIECKUX 3aKOHOB. [TpuHIIMDI
cooTBeTcTBUs. Pomp u Mecto ¢Qusuku B
dhopMHupOBaHUHT COBPEMEHHOM Hay4YHOU
KapTHUHBI MHpa, B MIPAKTUYECKOU

HEATENbHOCTH JTIOAEH

MEXAHUKA

##HPari#KTHEMATHUKA

211

Mexaanu4deckoe JBHKCHHC. OTHOCHUTENBHOCTh
MEXaHUYCCKOI'O JIBUKCHU. Cucrema orcuéra.

Tpaexropust

2.1

212

[lepemenienne, CKOpOCTh (CpeaHsisi CKOPOCTh,
MTHOBEHHAsi  CKOpPOCTb) U YCKOpEHHUE
MaTepUaIbHOM TOYKH, WX TPOEKIMH Ha OCH
CHUCTEMBI KOOpJMHAT. Cnoxenue

MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPAMOJIMHEHOE JIBIDKEHUE. I'padpuku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHUs, nyTH U nepeMenIeHHs

MaTepHaHLHOﬁ TOYKHU OT BPCMCHHU




214

CBobOoHOE TIazicHre. Y CKOpeHHE CBOOOIHOTO

MmajeHust

2.15

KpuBonuneiinoe paBuwxkenue. PaBHOMepHOe
JIBIDKEHHE  MaTepuajlbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOPOCTb. ITepuon u qacToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKCHUE CHApsAIOB, LEMHBIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTuueckune paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUICHUSI MEXKY MYyTSIMH, [IPOUIEHHBIMU
TEJIOM 34  IIOCIIEOBATEIbHBIE  PABHBIC
MIPOMEXKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JIBUDKEHUH C HAYaJIbHOM CKOPOCTBIO, PAaBHOMU
HyI10. M3ydeHue IBUKEHUs [apuKa B BA3KOU
KUIKOCTH.  V3yueHue  JBMKEHUS — Tela,

6pOIJ.IeHHOFO TFOPHU30HTAJILHO

2.2

#i#HPariH# IMHAMUKA

221

[TpuHnMn OTHOCHUTEIILHOCTH INanmunes.
IlepBbiii 3axkoH Herorona. HMuepuuaibHble

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cynepno3unuu

CHII

2.2.3

Bropoii 3akoH HberoToHa 1711 MaTepualbHOU
TOYKM B HWHEPLUMUAIBHOW CHCTEME OTCUETA
(UCO). Tpermit 3akon Herotona s

MaTCpHAJIbHBIX TOUCK

224

3aKkoH BCEMHUPHOI'O TATOTCHUA. Cuna TSHKeCTH.

IlepBas kocMHuueckas CKOpocTb. Bec terna

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHUs

CKOJIBXXCHUA n CHJia TPCHUMA IIOKOA.

Koaddumment tpenns. Cuita conpoTUBICHUS




IpUu ABUKCHUU TCJIA B JKUAKOCTU HUJIU T'a3¢C

2.2.7

HOCTYHaTeHBHOC " BpalmaTCJIbHOC ABHIKCHUC

a0COJTIIOTHO TBEPAOTO Tea

2.2.8

MOMCHT CHJIBI OTHOCHUTCJIBHO OCH BpaIJ_IeHI/ISI.
[Tnedo cuibl. YCIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

2.2.9

TexHuueckue  yYCTpPOMCTBA:  MOJUIMITHUKH,

JABMIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTdeckune paboThl. M3yueHue NBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JIEMCTBHEM HECKOJIbKMX cuil. MccinenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B JeOpPMHUPYEMO TPYKUHE U PE3HHOBOM
oOpaslie, OT BEIMYMHBI HX AePOopMaIliH.
HccenenoBanue ycioBuid paBHOBECHS TBEPIOTO

T€JIa, UMCIOIICTO OCh BpalliICHUSA

2.3

###Par#H##3AKOHBI COXPAHEHUA B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMBI

231 MaTepuaibHbIX ToueK. MMnynbc cuisl u
M3MEHEHUE UMITyJIbCca TeJla
232 3akoH coxpaHeHuss ummnyiasca B HCO.
o PeakTtuBHOC IBHKCHHE
2.3.3 Pa6oTa cribl
234 MOIIHOCTE CHIIBI
935 Kunernueckas sHeprusi MaTepuagibHOU TOYKH.
o Teopema 0 KHHETUUECKOW SHEPTUU
[TorenmmansHas osHeprud. IloTeHumnanbHas
236 SHEPTUst yIpyro nehopMUPOBAHHOM
- npykusbl. [loTeHImManpbHas DdHEpPrus Tena
BOJIM3U MOBEPXHOCTH 3EMIIU
[loTeHnManbHbIE W HEMOTCHIIUAIBHEIC CHIIBI.
237 CBsi3p paboThl HEMOTCHIIMAIBHBIX CHJI C

N3MCHCHHUECM MEXaHUYEeCKOMH SHECPTrUun

CHCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKON YHEPTUn

2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
239 TexHuueckrue yCTpOMCTBA: JBUKEHHUE DPAaKeT,
o BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktnueckue paboTel. W3yueHnue cBs3u
23.10 CKOpPOCTEMl TeJl TMpu HEyNpyrom yaape.

HCCJ’ICI{OB&HI/IC CBA3HU pa6OTBI CHJIBI C

W3MEHECHHEM MEXaHHMYISCKOM OHCPIHUHU TCJIa

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH. BpoyHoBckoe
newkenue. udpdysus. Xapakrep IBUKECHUS U

BSaHMOHCﬁCTBHH YHaCTHUll B€IICCTBA

3.12

Mopenu CTpoeHuss Ta30B, KUAKOCTEH U
TBEPABIX Tel W  OOBSCHEHHE CBOWCTB

BEILIECTBA HA OCHOBE ITHUX MOJIENEH

3.13

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHas ABoraapo

3.14

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus

3.15

Mopnens  upeanpHoro rasza.  OcHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOTO Ira3a

3.1.6

AOconroTHas TeMIiepaTypa Kak Mepa CpeIHen
KMHETUYECKON HEPTUU TEIJIOBOTO JBUKEHUS

yactul rasza. [llkama remneparyp KenbBuHa

3.1.7

VpaBuenue Kianeitpona — Menzgeneesa.

3akoH /lambToHa

3.18

I"azoBbIe 3akoHBI. M30mporiecchl B Ua€aIbHOM
ra3¢ C IIOCTOAHHBIM KOJMYCCTBOM BCIIICCTBA:

n30TepMa, U30X0pa, n30oapa

3.1.9

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

OapomeTp




3.1.10

[Tpaktuyeckue paboTel. M3mepeHue wmacchl
BO3JyXa B KJacCHOW KoMHare. MccienoBanue
3aBUCUMOCTH MEXIY ITapaMeTpaMu COCTOSIHUSA

Pa3spEeKECHHOIO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.21

TepmonnHamuueckass cucTeMa. BHyTpeHH:A
DHEPrusl TEPMOAVMHAMMYECKOM CHCTEMBI U

CIIOCO0OBI €€ U3MEHEHUS

3.2.2

KonndecTBO TEnaoOTH U pa60Ta. BHYTpeHHSISI

OHEPIHdA OAHOATOMHOI'0 NACAJIBHOTO ra3a

3.2.3

Bunpl Temnonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMSI, M3Ty4eHHe. TernoéMKOCTh Tena.
VienpHass TEIUIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTLI ITPU TCILIOIICpEaAadC

3.24

IlepBblit 3aK0H TepMoauHaMUKU. [Ipumenenne
IIEPBOrO 3aKOHa  TEPMOAVHAMUKHU K
u3onpoueccam. ['paduueckas uHTEprpeTanus

paboThl raza

3.25

TeroBble mamuHbl. [IpuHIMIBL  IEHCTBUSA
TerIoBbIX MamuH. [IpeobpazoBanus sHEpruu
B TemioBbIXx MammHax. KoapduuueHt
nosiesHoro  geiictBus  (manee —  KIIM)

ternoBoil mammHbl. [{ukn Kapuo u ero KI1J|

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mpomeccoB B MPHUPOJE.
Temnoswie JIBUTATEIH. IKOJIOTHYECKHE

Hp06J'IeMBI TCIIJIOSHCPTCTUKU

3.2.7

TexHunueckue YCTPOMCTBA: JIBUTaTellb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[TpakTuueckue padbotel. U3mepenue yaenbHOn

TEIUIOEMKOCTH

3.3

##HPar###AT'PETATHBIE COCTOSAHUA BEIIIECBA. ®A30BbIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u kKoHneHcanus. Vicnapenue
u KHTICHHE. VY nenbHast TEerIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHUS OT JaBJICHHUA

3.3.2

AOComIoTHAsS W OTHOCHUTEIbHAsA BIIAXKHOCTh

Bo3ayxa. HacelienHslil map

3.3.3

Trépnoe TEJO. Kpucramimyeckue u
amopdHbIe Tena. AHU30TPONUS  CBOWCTB
KPHUCTAIIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHaIbl

3.34

IlnaBnenue wu KpucTaJuiu3anus. Y nennHas

TeruioTa miasiaeHus. Cyonumanust

3.3.5

YpaBHeHHE TEIIOBOTO OanaHca

3.3.6

TexHuyecKkue yCTpPOHCTBA: THUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
MOJIyYEHUs] COBPEMEHHBIX MaTepHUaliOB, B TOM

YU CJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTMH

3.3.7

IIpakTueckue paloThI. N3mepenune

BJIAJKHOCTH BO3ayXa

DJIEKTPOAMMHAMUKA

4.1

###HParfH##OJIEKTPOCTATUKA

411

OnexTpu3anys Tea. JNeKTpudeckuil 3apsan. Jsa

BU A JICKTPUYUCCKHUX 3aps10B

41.2

HpOBO)IHI/IKI/I, AUDJICKTPUKU u

MOJTYTPOBOTHUKHA

4.1.3

3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaa

41.4

B3aumopeiictBue 3aps10B. 3akoH Kynona

415

DIIEKTpHUYECKOE oJie. HamnpsxénnocTts
AIIEKTPUYECKOTO OJIS. [IpuHmn
CYNIIEPIIO3UIINH. Jluann  HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

4.1.6

PaGora cumim  3NEKTPOCTATHYECKOTO — TOJIS.

Ilorenuuain. Pa3HOCTh NOTEHIINATIOB

4.1.7

HpOBOI{HI/IKI/I U OUBJICKTPUKKU B NOCTOSIHHOM




ANEKTpUYEeCKOM  moje.  Judnexrpuyeckas

MIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 ONeKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCaTopa.
DHeprus 3apsHKeHHOT0 KOHIeHcaTopa
TexHuueckue  ycTpOWCTBa:  AJIEKTPOCKOII,
419 AIIEKTPOMETp, DJIEKTpOCTaTUYecKas 3aluTa,
o 3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHJCHCATOP,
KCEpPOKC, CTPYUHBIN TPUHTED
4110 [TpakTueckue paboTHI. N3mepenue

BJ'ICKTPOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VYcnoBus CYILICCTBOBAHUSA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [TocTosiHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DNEeKTpUYECKOe CONPOTUBJICHHUE. Y AEIbHOE
o COIIPOTHUBIIEHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuiesbHoe,
o CMEIIaHHOE COeIMHEHHE IPOBOTHUKOB
Pabota snextpudeckoro Toka. 3akoH J[xoyns
4.2.5
— JleHnna
4.2.6 MOIIHOCTB 3JIEKTPUUECKOTO TOKA
anekTponBrkymmas cuna (mamee — DJC) u
427 BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHHMKA TOKA.
o 3akoH Oma I TOJNHOM  (3aMKHYTO)
anekTpuueckoit renu. Kopotkoe 3ambikaHue
DNeKTpOoHHas POBOJUMOCTb TBEPBIX
198 METAJUIOB.  3aBHCHMOCTH  COIPOTHBIICHUS
o METaJIOB oT TEMIIepPaTyphbI.
CBepXmpoBOAUMOCTh
429 OnexkTpuueckuid TOK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TonmynipoBoHuKU. COOCTBEHHAs U TpUMECHAsI
IIPOBOAMMOCTD TOJIYINPOBOAHUKOB. CBOMCTBa

p-n nepexoaa. [TomynpoBogHUKOBEIE TPUOOPHI

4211

OJIEKTPUUECKUIT  TOK B DJIEKTPOJIUTAX.
DNEKTPOIUTHYSCKAS JIUCCOLIAINSL.

DIIEKTPOIN3

4.2.12

DJIEKTPUYECKUI TOK B rasax.
CaMocCTOSITeNbHBI W HECaAaMOCTOSATENbHBIN
pa3psan. PasnuuHble TUIBI CaMOCTOSITEIIBHOTO

paspsiaa. Mouaus. [1nazma

4.2.13

TexHuueckue  YCTpOMCTBa: amIepMerp,
BOJITMETP,  pEOCTaT, MCTOYHUKH  TOKa,
AIIEKTpOHArpeBaTelbHbIe puOopHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBIT JIO]I,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBBII’I Au0o4, raJlbBaHHUKa

4.2.14

[TpakTueckue paboTHI. H3yuenue
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOB.

WN3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnpoTuBieHusd. HaOmronenue

QJICKTPOJIN3a

11 KJIACC

Kon
pasnena

Koanposepsiemoro
3JIEMEHTa

IIpoBepsiemble 3JIeMEHTbI COlEPKAHUSA

4

SJIEKTPOAMMHAMUKA

4.3

###PartH##MATHUTHOE I1OJIE. DJIEKTPOMAI'HUTHAA MHAYKIMA

43.1

IlocTtossHHBIE MarHuTbl. BzaumonencTBue

IIOCTOSHHBIX MarHuToB

43.2

MaruutHoe Tmone. BekTop MarHuTHOM
HWHAYKIWH. HpI/IHI_II/IH CYHnCpIO3uIN.

Jluanm mMarmuTHOM uWHAykuuu. Kaptuna




JIMHUM  MAarHuTHOW  HMHAYKUUMHA  TOJIA

IIOCTOAHHBIX MAarHuTOB

MaruuTHOe 110J€ MPOBOJHUKA C TOKOM.
KapTuna nuHMil 10N JUIMHHOTO MPSIMOTO

IIPOBOAHHMKA MW 3aMKHYTOI'O KOJIBIIEBOI'O

433 MPOBOJIHMKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOJyJIb M HallpaBIICHUE
Cuna JlopeHua, e€ MOAyJIb U HalpaBJICHUE.
JIBukeHre  3apsDKEHHOM — 4acTUIBI B
433 OZIHOPOJHOM MAarHUTHOM mone. PaGora
cuiibl JIopeHiia
4.3.6 SIBneHne 3NeKTPOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BEeKTOpa MArHUTHON MHIYKLIUHU
S/1C nHAyKIHU. 3aKOH IEKTPOMAarHUTHOM
438 nHaykunn Papanest
BuxpeBoe snextpuueckoe mone. IJIC
MHIYKIMA B TPOBOJHUKE, JBIXKYIIEMCS
439 MOCTYNATENbHO B OJHOPOJHOM MarHUTHOM
noJie
4.3.10 [TpaBumno Jlenma
NHayKTUBHOCTH. SIBIIEHUME CAMOWMHIYKIUH.
4.3.11
O/1C camouHIyKIIMHN
DHeprusi MarHUTHOTO TIOJNS KAaTYIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE T0JIe
TexHudeckne  yCTPOWCTBA:  IOCTOSIHHBIE
MarHuThl, AJIEKTPOMATrHUTHI,
4.3.14
ANIEKTPOJBUTaTENb, YCKOPUTENH
AJIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS T1€Yb
[IpakTuueckue paboTEHL. Nzyuenue
4.3.15 MarHMTHOTO T1IOJA KATyIIKH C TOKOM.

UccnenoBanue neiicTBUA  HOCTOSHHOIO




Mar"Hura Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS BHGKTpOMaFHHTHOﬁ HHAYKOWUH

KOJIEBAHM 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarensnas cucrema. CBOOOIHEBIE
konebOanus. ['apMoHHMuecKue KoyieOaHusI.
[lepron, wactora, amiumatyna u  (dasa

KoJiebanuit

512

[IpyxvHHBI MasTHUK. MaremaTu4ecKkui

MasiTHHK

513

VYpaBHEHHE TapMOHMUYECKHX KOJeOaHUi.
Kunematunueckoe u JUHAMHUYECKOE

OIUCaHME KOJIEOATEIHHOTO IBIKEHUSA

5.14

IIpeBpanicnue SHEPruu pu
FapMOHMYECKUX  KOJIeOaHUSX. Cas3p
aMILTATY /b Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUIUTyJaMHu KosieOaHUil eé

CKOPOCTH M YCKOPEHUS

5.15

Konebarenbubiit  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUs B
uaeaTbHOM  KOJeOaTeJIbHOM  KOHTYpE.
AHAIOTUST MEXIYy MEXaHWYeCKUMH U
AJIEKTPOMAarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.1.6

3akoH COXPAHCHUSA SHEPIrUu B HUACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

By eHHbIE MEXaHUYeCKue KoJieOaHwusl.
Pe3onanc. Pe3onanchHas KpHUBasl.
BrenyxaeHHbie JJIEKTPOMarHUTHHIE

KOJIeOaHUS.

5.1.8

Ilepemennbii  TOK.  CHHYyCOMIAIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MontHocTb MEPEMEHHOTO TOKA.

AMIIIUTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE




CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaua
U 1oTpebiieHne >JIEeKTPUUYECKON SHEpruu.
OKOJIOTUYECKUE PUCKU MPU IPOU3BOICTBE
AIEKTPUYECKON SHEPIuHu. Kynberypa
MCII0JIb30BaHUs AJIEKTPO3HEPIUH B

HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
NMEKTPUICCKHIA 3BOHOK, JIMHUN

QJICKTpoIICpcaaqd

5.1.12

[Ipaktnueckue padotel. MccnemoBaHue
3aBUCUMOCTH TE€pUOJa MajbIX KoJIeOaHUN
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOIO TOKa B
LeNu U3 IOCIEN0BAaTeNIbHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

5.2

#HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

5.21

Mexanuueckue BOJTHBI, YCIIOBUS
pacnpoctpanenus. [lepuon.  CkopocTh
pacrpoCTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHI)Ie H IPOJAO0JIbHBIC BOJIHEBI

5.2.2

###Par## Nurepdepenuus u nudpaxuus

MEXaHUYCCKHUX BOJH

5.2.3

3Byk. CkopocTh 3ByKa. ' pOMKOCTH 3ByKa.

Beicota Tona. TemOp 3ByKa

524

OJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIOBUSA
W3IIy4eHHUS]  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenTanus BexktopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BaAKyyM¢€

5.25

CBoifcTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXXCHHUE, MNPEIOMJICHHE, MOJSApU3aIns,
mudpakuus, uHTepdeperuns. CKOpocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI PagUOCBSA3M U TEJIEBUJICHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIIECH Cpe/Ibl

5.2.8

TexHu4eckne yCTpPOWCTBA: MY3bIKaJIbHBIC
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
JMarHOCTHKAa B TEXHUKE M MEIULMHE,
pamap,  paguONpUEMHHUK,  TEJIEBU30pP,

anTeHHa, Tenedon, CBY-meun

5.3

#HH#HParHH#HOII TUKA

531

[IpssMonMHEHOE PacIpOCTpPaHEHUE CBETA

B oAHOpoaHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHMS
cBera. [loctpoeHne M300pakeHN B IIOCKOM

3epKajie

5.3.3

[penomienne cBeTa. 3aKkOHBI TPETOMIICHHS
CBeTa. AOCOITIOTHBIH OKa3areimb

MMPEIOMJIICHUA

5.34

Iomxoe BHYTPEHHEE OTpPa’KCHUE.
[IpenenbHbIl yroJl MOJHOIO BHYTPEHHETO

OTPAKCHUA

5.35

Hucnepcuss  cBera. CIOXHBIH  cOCTaB

oenoro ceera. L{Ber

5.3.6

Cobuparonyie ¥ paccerBaOIINe JTUH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSHUE W
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenue n300pakeHN B COOMPAIOIIINX
u pacceuBaromux JauH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIMYCHHE, JaBacMoOe

JIMH301

5.3.7

[Ipenensl NPUMEHUMOCTH TE€OMETPUYECKOM

OIITUKHU

5.3.8

WNnrtepdepentius  ceera.  KorepeHtHbIe

UCTOYHHKHU. YcnoBus HaOIIOEHUS




MaKCUMYyMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a3HBIX KOI¢pCHTHBIX UCTOYHUKOB

Hudpakmuss  cBera.  JudpakmuonHas
pemérka. YcinoBue HaONIOICHUS TIaBHBIX
5.3.9 MaKCUMYyMOB npu aJeHuU
MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonstpusarus cBera

TexHudyeckne yCTpOWCTBA: OYKH, JIyIa,

doroanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OIITHKA, JudpaKIuOHHAS peiéTka,
TIOJISIPOH T
[IpakTuyeckne  pabOTHI N3mepenue

nokasarens npesnomienus. MccnenoBanue
5.3.12

CBOMCTB  W300pakeHHMH B  JIMH3aX.

Ha6J’IIOI[eHI/Ie AUCIICPCHUHU CBCTA

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnnBI TPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKH. IToctynatsl TEOpHUH
6.1 OTHOCUTEJIBHOCTH: WHBAapUAHTHOCTb
MOJyJsl CKOpPOCTH CBE€Ta B BaKyyMe,

IIPUHIUIT OTHOCHTEIIBHOCTH DWHIITENHA

6 OTHOCUTETBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemyieHHe BpEeMEHH U COKpaIleHue
JUTHHBI
6.3 DHeprus 1 UMIyJIbC CBOOOHON YaCTHUIIBI
CBsI3p Macchl C DHEPTHEH W HUMITYIHCOM
6.4 CBOOOIHON 4YaCTUIIBI. DHEPrus MOKOsS
¢BOOOHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
- H#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1 ®oronsl. Popmyna [lnanka cBA3M dHEPrUK




dorona ¢ ero uyacToTod. OHeprus u

HUMITYJIBC (POTOHA

7.1.2

OTtkpeiTHE U UccaeaoBanue Gorodddekra.
Ombitet AI. CroneroBa.  3aKOHBI

dboTtodrddekra

7.1.3

YpaBHeHue OHHIITEHHA hilae: ¢
dboTtodrddekra. «Kpacnas TPaHUIIA

dororddekra

7.1.4

Jasnenue ceera. OnbiTel [1.H. JIeOenena

7.15

XHUMHUECKOE ﬂeﬁCTBHe CBCTa

7.1.6

Texuuueckue ycTpoiicTBa: (poTorNIeMeEHT,
dboTomaTUHK, COJIHCUHAs Oarapes,

CBETOOHNOA

7.2

CTPOEHHUE ATOMA

721

Monens atoma Tomcona. OnbBITEL
Peszepdopaa mo uccnenoBaHuio CTPOSHUS

aToMma. HnaHeTapHaﬂ MOACJIb aTOMa

7.2.2

[Toctynatet bopa. Hznyuenue u
noryomeHue (GOTOHOB TMpU  Iepexoje
aToMa C OJHOIO YPOBHS JHEPruM Ha
apyroi. Buasl ciektpoB. CnekTp ypoBHER

SHEPTUH aTOMa BOJIOPOA

7.2.3

BosmoBele cBoiicTBa uactwil. BoJHBI 1€
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3M.  Jludpakmus dIIEKTPOHOB Ha

Kpucrajuiax

724

CrnoHTanHoe U BBIHY)XXJICHHOC M3JIYUCHUC.

YcTpoiicTBO M IPUHIIMI PabOTHI J1a3epa

7.25

TexHUYecKrne yCTPOMCTBA: CHEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckne  pabotel.  HaGmromenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO




7.3.1

Metoapl HaOMIONEHHS W PETUCTpaIUU

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PagUOAaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0 cocTaBa
paauoakTHBHOrO  u3iydeHus. CBoiicTBa
anb(a-, Oera-, raMmma-u3nydeHus. BrusHue

PaauOaKTHUBHOCTH HaA JKHWBBIC OPraHU3MbI

7.3.3

OTkpplTHE  IIPOTOHA U HEUTpOHA.
Hyknonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan saapa. MaccoBoe 4uciio

sapa. 3oTonbl

7.3.4

Anbda-pacna. DNIEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  [amma-
U3ITy4YCHHE. 3aKOH  paJAMOAKTUBHOTO

paciaaa

7.3.5

9Hepr1/151 CBsA3HU HYKJIOHOB B sAape.

Anepubie cuibl. Jlegext Macchl siapa

7.3.6

ﬂz{epHHe peaKknuu. I[eHeHI/Ie n CHHTC3

saaep

7.3.7

SAnepHsiit peaxTop. TepmosinepHbIit
cuHre3. [IpoOGneMbl ¥  HEPCHEKTHBBI
SAJIEPHOM  DHEPreTUKU. DKOJIOTHYECKHE

ACIICKThI smepHoﬁ OHEPICTUKU

7.3.8

OneMeHTapHble  4YacTuipl.  OTKpbITHE
[IO3UTPOHA. @yH1aMEHTAIIbHBIE

B3aMOJICUCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, snepHBIl peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHI] (1o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Co3Bes3nmus, SpKHe




3B63,ZU>I, IIJTaHEThI, UX BUAUMOC IBUXXCHUC

8.2

Comueunast cucrema. llmaHeTsl 3eMHOU
TPYIIIBI. IImaneTsI-ruranTel u ux
CIIyTHUKH, KapJIMKOBBIE IIaHEThl. Maible

Tenna CoIHEYHOH CUCTEMEI

8.3

Connue, ¢orochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hctounuk sHeprun ConHua U 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTHEKTPaNbHBI  KJIAcC — CBETUMOCTBY.
3BE3bl  IVIABHOWM  I1OCIIEIOBATENILHOCTH.
3aBUCUMOCTh «MAacca — CBETUMOCTbY» JUIf

3B&3]] ITIaBHOM IOCICA0BATCILHOCTH

8.6

H#H#HPar###BuayTpeHHee  CTpoeHue  3BE3NL.
COBpeMeHHBIe NpeaACTaBICHUA (6]
npoucxoxaeHun U spomoiu ConHuoa u

3BE3. DTaIbl )KU3HA 3BE3]I

8.7

Mneunsii  Ilyre — Hama T'anakrtuka.
CnupanbHass  crpykrypa  ['amaktukw,
pacnpezneneHue 3BE3N, Tra3a U IBUIN.
ITonoxxenne wu pBwkenne ConHua B
lamaktuke. Ilmockas w  cdepudeckas

moacucTeMsl [ amakTuku

8.8

Tuner ramakTuk. PagmoramakTmku W

KBa3apsl. YEpHBIE ABIPHI B AApax rajJakTHK

8.9

Bcenennas. Pacmupenue — BceeneHHOM.
3akon XaO6ma. Pas0eranue rajiakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoi». PenukToBoe usiyyeHue

8.10

Macmrabnass  cTpykTypa  BceneHHOI.
Meraranaktuka. Hepeménnbsie npoGiiemsbl

aCTPOHOMHUU




YYEBHO-METOAMYECKOE OBECMEYEHUE OGPA3OBATE/IbHOIO
MPOLLECCA

OBA3ATE/IbHbIE YHEBHbIE MATEPUAJIbI ANA YHEHUKA

YyebHUKK:

ABTOp: Mskuwes I.6., byxosues b.5., Cotckmit H.H. / Moa pea. NapdeHTbeson H.A.

HanmeHoBaHue: ®u3mka 10 knacc. ba3osbii U yraybaeHHbIN YPOBHU
UspaTtenbcTtBo, roa: M.: NpocseweHune, 2023r.

ABTOp: Mskuwes I.6., byxosues b.5., Cotckmit H.H. / Moa pea. NapdbeHTbeson H.A.

HanmeHoBaHue: ®u3mKa 11 knacc. 6a3oBblii U yrayb6aeHHbIN YPOBHMU
U3paTtenbcTtBO, roa: M.: MNpocsewerune, 2023r

®usuka. 10 knacc. AuaakTnyeckne matepuansl: yuebHo-meToandeckoe nocobue / A.E.
MapoH, E.A. MapoH M.: NMpoceeweHune, 2023

®usnka.11 knacc. Angaktmyeckme matepmansl: yuebHo-meToanyeckoe nocobue / A.E.
MapoH, E.A. MapoH M.: MNpocseuieHune, 2023

METOANYECKHUE MATEPHAJIbI AJIAA YYUTEJA

" ®dusunka. MNoypoyHble pa3paboTku. 10 knacc" astop HO.A. CaypoBa

Knaccunuecknii Kypc. MoypouHbie pa3paboTku K yuebHuky . A. Makuwesa, b. b. ByxoBueBa,
H. H. CoTtcKoro, M.: «MpoceeweHne» 2022

"®usmka. NMoypouHble paspaboTku. 11 knacc" astop H.A. CaypoBa

Knaccunuecknii Kypc. MoypouHble pa3paboTku K yuebHuky I'. A. Makuwesa, b. b. byxosLeBa,
H. H. Cotckoro, M.: «lpocBewieHne» 2022

IHUPPOBBIE ObPA30OBATEJ/IbHBIE PECYPCbI U PECYPCbI CETH

MHTEPHET

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