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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usuke 6a30BOr0 ypoBHSI Ha YPOBHE CpEeAHEro o0IIero oopa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUW U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHON mnporpammbl, mpeacTaBieHHbIX B ®I'OC COO, a Ttakxke ¢ yuéroM
dbenepanbHOl paboueil mporpaMMbl BOCIUTAHUS W KOHIEIMIUM TMpErnojaBaHusl y4eOHOTO
npeamera «®dusznka» B 00pa3oBaTedbHBIX opranuzanuax Poccuiickoiri denepanuu,
peanu3yronrx OCHOBHbIE 00pa30BaTeNIbHbIE POTPAMMBI.

Copepskanue nporpammbl mo (pu3uMke HampaBiIeHO Ha (OPMUPOBAHHE E€CTECTBEHHO-
HAy4YHOU KapTuHbI Mupa oOydarommxcs 10-11 kimaccoB mpu oOyueHun ux (Qu3NKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOIO noaxoxaa. IIporpamma no ¢usuke
cootBeTcTBYeT TpeboBanusiMm GI'OC COO k miaHUPYEeMbIM JUYHOCTHBIM, TPEIMETHBIM U
METanpeMEeTHBIM  pe3yJibTaTaM OOydYeHHsS, a TaKkKe YYUTHIBAET HEO0OXOIUMOCTh
peanu3aiu  MEXIPEAMETHBIX CBsI3ed (HU3MKUM C E€CTECTBEHHO-HAYYHBIMH Y4eOHBIMU
npeameTaMu. B Hell onpenensroTcss OCHOBHBIC 1ENTH U3YYeHUsT (PU3UKH HAa YPOBHE CPEITHETO
oOmero o0pa3oBaHusi, MIIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBIE,
MeTanpeIMETHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUIAaHUPYEMBbIE PE3YJIbTaThl OCBOCHHUS Kypca (pu3umku Ha 06a30BOM YpOBHE, B TOM

quclie MPeAMETHBIC PE3YNIHTATHI IO T0/1aM O0yUYEHUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

®du3nka Kak Hayka O HamOoJjee OOIMX 3aKOHAX TMPUPOJbI, BHICTyNasi B KadecTBE
y4eOHOro TMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxarorieM mupe. [IIKombHBIA Kype GU3HKA — CHCTEMOOOPa3yIOIINi ISl €CTeCTBEHHO-
Hay4YHBIX Y4YEOHBIX TMPEAMETOB, TOCKOJIbKY (U3MUECKHE 3aKOHBI JIeKAT B OCHOBE
MPOLIECCOB M SIBICHUM, H3y4aeMbIX XUMUEH, Ouonorueit, ¢usmueckoin reorpadueit u
actpoHomueil. Mcnonp3oBaHue M aKTUBHOE MpUMEHEHUE (DU3WYECKUX 3HAHUU OMpenensieT
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe IHEPreTUKH, TPaHCIOoPTa,
OCBOEHUSI KOCMOCA, MOJIyYEHUsI HOBBIX MAaTE€pUaliOB C 3aJaHHBIMU CBOMCTBAMH U APYTHUX.
N3yuyenne Qu3MKk BHOCUT OCHOBHOW BKJIAJ B (OpMUPOBAHHE €CTECTBEHHO-HAYIHOU
KapTUHBI MUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHHH TPHUMEHSITh HAYYHBIA METOJ]
MMO3HAHUS MIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHOBy kypca ¢u3uMKu 171 YPOBHSI CpPEIHETO 001Iero o0pa3oBaHUs TOJOXKEH P
uJel, KOTOpPble MOKHO PacCCMaTPUBATh KaK MPUHIUIIBI €0 MOCTPOCHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUU C HEW KypC SIBISETCS JJOTMYECKU 3aBEPIIEHHBIM,
OH COJEPKUT MaTepHuas U3 BceX pa3feiaoB PU3MKHU, BKIIOUAET KaK BOMPOCHI KIACCUYECKOM,
TaK ¥ COBPEMEHHOH (hU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3HKU OObEIUHEH
BOKpYT (husmyeckux teopuil. Begymum B Kypce siBnsiercs (popMuUpOBaHHE MPECTaBICHUN
O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEIIECTBE U IMOJIE.

Hoes  eymanumapuzayuu. EE€  peanuzamusi  mpeanoyiaraetT  MCHOJIb30BaHUE
I'YMaHUTapHOTO MOTEHIMaNa (U3NYECKON HAYyKU, OCMBICIICHHE CBSA3M Pa3BUTHUS (PU3UKH C
pa3BUTHEM OOIIecTBa, a TakkKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuknaonoii nanpasiennocmu. Kypc GU3MKH TOpeanojaracT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHUYECKMX U TEXHOJOTMYECKHX NMPUJIOKEHHN M3y4YEeHHBIX TEOpUH U
3aKOHOB.

Hoes skonoeuzayuu peanusyercs MOCPEICTBOM BBEIEHHUS DJIEMEHTOB COJIEpP KaHMS,
NOCBSIMIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpbIE€ CBS3aHBI C
pa3BUTHEM TEXHUKM W TEXHOJIOTHM, a Takke OOCYXIeHUs MpoOJieM pPalOHAIBHOTO
IPUPOJIOTIOIB30BAHUS U IKOJIOTHYECKOI 0€30MacHOCTH.

Crep>XKHEBBIMH 3JIEMEHTaMU Kypca (PU3UKHU Ha YPOBHE CPETHEro 00IIero oopa3oBaHus
ABIAIOTCS (pusmdeckue teopun (hopmMupoBaHUe MPECTABICHUNA O CTPYKTYpPE MOCTPOECHUS
¢usznueckoi Teopuu, poiv (PyHAAMEHTAIBHBIX 3aKOHOB M TPHUHIMUIIOB B COBPEMEHHBIX
OPEACTaBICHUAX O TMPUPOAE, T[PAHULAX NPUMEHUMOCTH TEOPUH, M1 ONUCAHHUS
€CTECTBEHHO-HAYYHBIX SIBIIEHUM U MPOLIECCOB).

CucTeMHO-/1eSITeIbHOCTHBIN MOAX0 B Kypce (PU3MKH pealiu3yeTcs MpPeKIe BCEro 3a
C4€T OpraHu3alli SKCIEPUMEHTAIbHON JAesTeNbHOCTH oOydarommuxcsa. s 06azoBoro
YpOBHSI Kypca (U3HKHA — 3TO HCIOJIB30BAHUE CHUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCTICPUMEHTOB M JTA0OPATOPHBIX PabOT, KOTOPHIE B MporpamMme 1o Gu3uke o0ObeIUHEHBI B
OOIUI CHUCOK YYEHWYECKUX NPAKTHYECKUX paldoT. BeimeneHue B yka3aHHOM IE€pedHE
1abopaTOpHBIX paboOT, MPOBOAMMBIX JUIsI KOHTPOJISI H  OILIEHKH, OCYIIECTBIISETCS
YY4aCTHHKaMU 00pa30BaTENbHOIO MPOLECCAa HUCXOAsS M3 OCOOEHHOCTEH IUIAHUPOBAaHMS M
ocHamleHus kabuHeTa ¢u3uku. [Ipu 3TOM oOecmeumBaeTCsl OBIAJICHUE OO0YYAIONTUMUCS
YMEHHUSMH TPOBOJUTH KOCBEHHbIE M3MEPEHHsI, UCCIIEOBAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH U [IOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonblioe BHMMaHHWE YIENSETCS PELICHHIO PACUETHBIX M KauyeCTBEHHBIX 3anad. llpm
ATOM JUJIsl pacu€THBIX 3a/1a4 MIPUOPUTETOM SIBIISIOTCS 3a/1a4H C SIBHO 3aJaHHON (pu3MuecKkon
MOJIEJIbIO, TIO3BOJIAIOLIME IMPUMEHATHh HM3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3
OJIHOTO pa3jieia Kypca, Tak U UHTErPUPYs 3HAHUS U3 Pa3HbIX pa3aesioB. J{Jis KaueCTBEHHBIX
3a/lay MPUOPHUTETOM SIBISIOTCS 3a/IaHusl Ha OOBSICHEHHE MPOTEKAHUS (PU3NUYECKUX SIBJICHUUN
M TPOIECCOB B OKpYXarllel >Xu3HH, TpeOyromue BbIOOpa (U3MYECKOW MOJENH s
CUTYyalluu MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuaibHO-TEXHUUYECKOMY
o0OecrnieueHnI0 yueOHOro mpoiiecca 0a30Bblil ypOBeHb Kypca (PU3MKK Ha YPOBHE CpPEHETrO
oOmero o0pazoBaHus JOJKEH U3y4YaThCs B YCIOBUSAX MPEAMETHOrO KaOMHEeTa (PU3MKHU WU



B YCIIOBHSX WHTETPHPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B
kaOuHeTe (UBMKU JOJDKHO OBITh HE00XoAuMoe J1adopaTopHoe OOOpyAOBaHHUE IS
BBITIOJTHEHUS YKa3aHHBIX B MporpaMMe Mo (hU3MKE YUYCHHUYECKHX MPAKTUYECKUX PaboT U
JIEMOHCTPALIMOHHOE 000PYyIOBAHUE.

JleMoHCTpaImoHHoe 00opynoBaHue (GOPMUPYETCS B COOTBETCTBUU C MPHUHITUIIOM
MUHUMAJILHOHM TOCTATOYHOCTH M 00ECTICUNBACT MTOCTAHOBKY MEPEUYHCICHHBIX B TIPOTPaMMe
mo (U3MKe KIIOYCBBIX JEMOHCTPAM I HWCCIACAOBAHMS HW3Y4YaeMbIX SBJICHUH U
MIPOIIECCOB, SMITUPHUCCKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMCHEHUH.

JlabopaTtopHOe 00OpYyMIOBaHKE JJIsl YYCHHUCCKUX MPAKTHUECKHX padboT Gopmupyercs
B BHJIC TEMAaTUYECKUX KOMILJICKTOB M OOCCIIEYMBACTCS B pacyéTe OJHOTO KOMILICKTAa Ha
IBYyX oOydaroniuxcs. TeMaTndeckue KOMILIEKTHI JIA0OpaTOPHOTO OO0OpPYAOBAHMS JIOJKHBI
OBITH IMOCTPOCHBI Ha KOMIUICKCHOM HCITOJIb30BAaHUU aHAJIOTOBBIX U IU(PPOBBIX TPHOOPOB, a
TaK)Ke KOMITBIOTEPHBIX H3MEPHUTEIIBHBIX CHCTEM B BUJEC ITU(MPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH IIEJIIMH U3yYCHHUS (PU3MKH B 00IIeM 00pa30BaHUU SIBJISFOTCS:

e (opmMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYarONIUXCS K HAYYHOMY H3YYCHHIO
IPHUPOJIBI, Pa3BUTUE UX HHTEIUICKTYAIBHBIX U TBOPUYCCKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUA O HAYYHOM METOJe TMO3HaHUS U (POpMUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (QopmupoBaHHe HAyYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa H3y4YeHUsT OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanre yMmMeHUU OOBACHATH SABJICHUS C HCIOIb30BaHUEM (HUIUUECKUX
3HAHWM U HaYYHBIX JIOKA3aTEJIbCTB;

e (QopmupoBaHue TpeACTaBICHUH O ponu (UUKA IS Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Leneil o0ecreynBaeTcs pelieHueM CIEIYIONINX 3a/1ad B Mpoliecce

M3ydeHUs Kypca GU3UKH Ha YPOBHE CpeHEro o0Iero oopa3oBaHus:

e TmnpuoOpeTeHNEe CHUCTEMBI 3HAHUU 00 O0O0mUX QU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSX, BKIIIOYass ~ MEXaHUKYy,  MOJEKYJSIPHYIO  (U3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPOPH3UKH;

e (QopmupoBaHHe YMEHHI NPUMEHATh TEOPETHUYECKUE 3HAHMS MJIsi OOBSICHEHHS
dusnyueckux SIBICHUN B TPHUPOAE W IS TPUHATUS NPAKTHUCCKUX PEIICHUN B
MMOBCEIHEBHOM KHU3HU;

e OCBOCHHE CMOCOOOB PEIICHHS Pa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (pu3mdeckoi
MOJICNTbIO, 3a7a4, TOJPa3yMEBAIONIUX CaMOCTOSATEIBLHOE CO3JaHue (U3UIECKOU
MOJICIH, aJICKBATHON yCIIOBUSM 33/1a4H;

e TOHUMaHWE (PU3NYECKUX OCHOB U MPUHITUAIIOB IEUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUUYECKHUX MPOIIECCOB, UX BIHSHUS Ha OKPYKAIOIIYIO CPEIY;



e OBJIAJICHHME METOJaMHU  CaMOCTOSITEIbHOTO  IUIAHMPOBAHMS W IPOBEACHUS
bU3MYEeCKUX OKCHOEPUMEHTOB, aHalu3a W HUHTEpHpeTauur uHOOpMalUH,
ompeieNIeHHs] TOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJibTaTa;

e CO37aHUE YCJIOBUW [JIsi pa3BUTUS yMEHUU MPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPYECKOMN JEATEIILHOCTH.

Ha usyuenue usuku (0a30BbIN YpOBEHB) HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
otBoauTcs 136 dacoB: B 10 kimacce — 68 yacoB (2 yaca B HeAeno), B 11 kimacce — 68 dacoB
(2 yaca B He/EIIO).

[Ipenmaraemsiii B mporpamMmme mno (u3MKe MepeyeHb J1abopaTOPHBIX U MPAKTHYECKUX
paboT SABISETCS PEKOMEHIOBAHHBIM, YUYUTENb JENaeT BbIOOP MPOBEJEHUS JIA0OPATOPHBIX
paboT U OMBITOB C YUETOM MHAUBUIYATBHBIX OCOOCHHOCTEH 00YyYatOmMnXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUSA

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHnuecknue yCTpOMCTBA UM IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnronenrne aBuKeHHsT Tena, OpOILIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABMKEHHUS C LIEJIbIO ONMPEACICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOukU. TpeTuii 3akoH HploTOHA /1J1s1 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuuyeckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUM.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE MMITyJbCa Tejla. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMAIbHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aKOH COXpaHEHUS] MEXaHUYECKOUN SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO JKIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS YaCTHI] BElIeCTBa. MOJENIM CTPOCHUSI Ta30B, >XKUIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HACaNTbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [laneroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOLAst IPUPOIY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crioco0bI e€ n3meHeHus. KonmmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJealbHOro  Tra3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI NpU TeTuionepeaaye.

[Tonsitue 006 aamabatHoMm mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIWHAMHKH K u3omporeccam. ['padudeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh NpoLieccoB B MPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nenictBus TerioBor MamuHbl. [ukn KapHo m ero kodd@uiiueHT Moae3HOTO
JeNUCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudeckre YCTPONCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JBUraTelb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JHEPrUM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO3Jyxa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpoBONHMKM, AUAIEKTPUKU W TMOJYIPOBOJHHUKH. 3aKOH COXPAaHECHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anexkrpuueckoro mnoisa.  [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

PaGora cun  snekrpoctatuueckoro  moisa.  llotenmuman.  PasnHocTb
noteHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpPOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopeilicTBue Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCIOBUA CYLIECTBOBAHUA BJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dICKTPOJIMTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckne yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJBTMETP, PEOCTAT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIPOTUBIICHUS HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIA/IN TONIEPEYHOI0 CEYEHUSI U MaTepHalia.

CwmeranHoe coeIMHEHNE MMPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIIEHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTHUBIICHHUS METAJIJIOB OT TeMIIEpaTyphI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CUIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTEMaTHKW,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPaBHEHMH, JHHEWHas QyHKIUA,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe NBWKEHUE B JKHBOW mpupoze, nuddysus, ocmoc,
TEII000MEH >KHUBBIX OPraHU3MOB (BBl TEIUIONEpPEayH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAs Macca, TEIUJIOBbIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHALMS,
rajbBaHUKA.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HUCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPOIpPHOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3aMMoOIENCTBUME  TMOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM WHAYKUWU. [IpuHUUMN cynepno3unuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHHM MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTMHa JHHUNA WHIYKUHAU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HampaBlieHUE. [[BHKeHUE 3apsiKEHHOW YaCTUIIBI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS CHJIAa HMHAYKIIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE MPHUMEHEHHUE: TIOCTOSIHHbBIE
MArHuThbl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cucrtema.  CBOOOJHBIE  MeXaHWYECKHE  KojeOaHMs.
INapmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIeOAHHS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpsKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpomMazHUmMHbLE 80IHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJSpU3aius, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIBEI paguOCBA3H U TeNeBUACHUS. Paguookanys.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTMKA B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenmne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUEe, NOoAspu3anus, Judpakiuus, UHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HuTtepdepenuus cBera. KorepeHTHble HNCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiuumoHHas peméTka. YciaoBHe HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE paACIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHHE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcun ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU M COKpALIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmovt K6aHmMoB80Ol ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u SHEPruu (POTOHA C €T0 YACTOTOU. DHEPrus
U UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa s Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEN 3HEPTUHU aTOMa BOJOPOJIA.

BonnoBsie cBoiicTBa yactuil. Boausl ne bpoiis. KopnyckysipHo-BOIHOBOM
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

DKCMEPUMEHTBI, JIOKA3bIBAIOIIME CIOXKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna  mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncio saapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaabHbIe B3auMOoeHCcTBUSA. EAMHCTBO (hU3ndyecKoi KapTUHBI MUPA.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusm).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBUOKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. Mctounuk sHeprun ConHia W 3BE3N.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIAaBHOM IOCIEIOBAaTEIBbHOCTU. BHYTpEeHHEE CTpOeCHHUE



3B€31. COBpEMEHHBIE NPEICTABICHUS O MPOUCX0XKACHUU U dBoMonnu CoyiHIA u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Paciiupenue Bcenennoit. 3akon Xa06ma. Paz0eranue rajgakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUIOXKEHUH JI ONpe/iesieHUs MOJOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATHUYECKOU cepax AesTeTbHOCTH YelIOBeKa, POJb U MECTO (DU3UKH
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meoswxcnpeomemmnvle nousamus, CBA3aHHBIE C WU3YYEHUEM METOJIOB HAay4HOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »snekTpuueckue SIBICHUS B JKUBOM NpUpPOJE, KoJeOaTelabHbIE
JNBH)KEHUS B KMBOW MPHUPOJIC, ONTUYECKUE SIBIICHHUS B )KUBOW MPUPOJE, JCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUSl KPUCTAIIIMYECKOW PEMIETKH, CIEKTPAIbHBIN
aHaJIu3.



l'eoepaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€4Yb, pPAAAp, PAIAUONPHUEMHUK, TEJIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha YPOBHE CpEIHETO OOIIETo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA ACATEIBHOCTH B MPOILIECCE pea3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JNEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C
X QyHKIMSIMY U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN UJICHTUYHOCTH,
MaTpUOTHU3MA;

LEHHOCTHOE OTHOILICHUE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHMKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEN CPELE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH HKOJIOTMYECKOW HaNpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHHs  (U3MKU  OCYHIECTBISATH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENLHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  Mpoliemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKHX SIBICHUAX;
pa3pabaThiBaTh TUTAH PEMICHUS TPOOJIEMBI C y4ETOM aHaIM3a HMEIOITUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAUHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUAX  PEANbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble ncciaenoBate/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIFOYEBBIMM MOHATUSIMHA W METOJAMU
(pu3HYECKON HAYKU;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MPeoOpa3oBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUN (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpPN aHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYIIECTBJISITH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JI€SITENHHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBHHA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poyid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh WU (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YU4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JlaBaTh OICHKY HOBBIM CUTYaIIHUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M MPOSBICHHUIO DJPYIUIIMH B 00JIACTH
(bM3UKH, TOCTOSTHHO MOBBIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTh KOPPEKTHUBBHI B JEATCIHHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEUCTBUA M MBICIMTEIBHBIX TMPOIIECCOB, HMX pE3yJbTAaTOB U
OCHOBaAHUI;

KCTOJIb30BaTh MPUEMBI pe(IeKCUU IS OIEHKH CUTYyallid, BEIOOpa BEPHOTO
pelIeHus;



yMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HUX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3€ Pe3ylIbTaToOB
JeSITEIbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OLTUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN UHTEJIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIONICTO CIIOCOOHOCTH MOHUMATh CBOE AYMOITMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAIILHON C(ephl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS H3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIOYAIOIIEH CITOCOOHOCTh MMOHUMATh SMOIIMOHAJIBEHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(IMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIENEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUETa, a0COMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (QpU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBue Tel, nuddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, HCIApEHHE, KOHJIEHCAlMs, MJaBJIEHUEe, KPUCTAUIU3aIUs, KUIICHHE,
BJIQYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, MCIONB3ys (PU3NUecKue BEIMYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Ccuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHWYECKas MOIINHOCTh, TPU ONHCAaHUW TMPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICII HCIOJBb3yeMbIX BEIUYMH, WX OOO3HAUCHMS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Yd (U3MUECKUEe BETUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpemHss
KMHETHUYECKasl SHEPTUsl XaOTHUUYECKOTO ABUIKEHHSI MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICH HCIOJNb3YEMbIX BEIMYMH, HX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTh MOJIsl, MOTEHIMAJ, PA3HOCTh MOTEHIIMAIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE MPOIECCHl U SBICHUS, UCTONB3Yyd (pu3ndeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUSI UMITYJbCa,
MPUHLHUII CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUXKEHHS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOro 3apsiia, 3akoH KymoHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BAaHUS B
MOBCEHECBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIJIOKEHHOTO OOOPYIOBAaHUSA, IMPOBOJIUTH OIBIT WU
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpPOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJUIT U Tpa(HKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro1aTh MpaBuiia 0E30MacHOTO TPy/Aa MPH MPOBEACHUM WCCIICOBAaHUHN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U NMPUHIHUIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPAUBATDH JIOTHUECKH HEMPOTUBOPEUHUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTAaBICHUS YYeOHOW W HAayYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHUECKHE 3HAHUS MO (U3WKE B MOBCEIHEBHOUN KU3HH
JUTsE o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TpyNIbl, PALUMOHAIBHO pACHpPEeisITh OOA3aHHOCTH H
IJJAHUPOBAThH NIESTENBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJACKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMaTPUBAEMON MPOOIEMBI.

K xoniy obyuenus B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOUW TEXHUKHU WU
TEXHOJIOTMHM, B MPAKTUYECKOM NEATEIBHOCTH JIIOJAEH, LENOCTHOCTh U €IMHCTBO
(u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYEUYHBIN ANEKTPUUYECKUI 3apsl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJeNlb aTOMHOIO Sipa MpH perieHUuH (PU3NYECKUX
3a7ay;

pacno3HaBaTh (pu3nMyecKkue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKAs MTPOBOJUMOCTD,
TEILUIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOICHUCTBUE
MAarHMTOB, DJJICKTPOMAarHWTHasi WHIYKLUs, JCUCTBUE MArHUTHOTO IIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepennus, audpakuyds W MOJApU3AlUsS  CBETa, JHCIEpPCUs CBeTa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas M MCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONMUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEIMYUHBI:
AIEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUUECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIUS MarHATHOro Imouisi, cuwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKW, DHEPrus JJIEKTPUYECKOr0 M MArHUTHOIO IIOJIEM, NEPHOJ M YacToTa
KoneOaHuil B KojeOaTeabHOM KOHTYpe, 3api]l U cuja TOoKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojJeOaHud, (OKYCHOE pacCTOsHHE U
ONTHYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBIC]I HCIIOJNb3YEMBIX BEIUYMH, HMX OO0O3HAUEHHMs M EAUHMIIbI, YKa3blBATh
(opMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYH0 BEJIMYHMHY C JIPYTUMHU
BEJIMYMHAMMU;

ONMCHIBATh H3YyYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOJIb3Ys
(u3nUecKkre BEIUYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBA3U
aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUU CMBICIH
WCIIOIb3YEMbIX BEJIWYUH, MX OOO3HAYEHUS U EIUHMIIBI, yKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHUUIBL: 3aKOH OMa, 3aKOHBI NIOCJIEIOBATEIBHOIO U MapAJIIEIBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOoH Jxoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAaHEHUS SHEPrUM, 3aKOH COXPAHEHHsI UMITYJIbCA, 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MPU 3TOM pasziinyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH,

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsl TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTBHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX H3MEPEHUI: IMPU 3TOM
dbopmynupoBaTh mpoOJeMy/3amady W TUNOTE3y Y4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
pPE3YNBTATHl MOJTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TAOIUI U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMUS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1a0OpPaTOPHOTO
000pyI0BaHUS;

pemaTth pacy€THblE 3a7aydl C SBHO 33aJlaHHOW (DU3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJa4u
BbIOMpaTh (PU3UYECKYI0 MOJEINb, BBIACIATh (U3UUECKHE BEIUYMUHBI U (POPMYIIBI,



HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKIECHUU C OIOPOM Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMIpeACTaBlIeHUd Y4eOHOM M HAay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIyYaeMyt0 HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEIO0 MHUpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecrieyeHust 0€30MacCHOCTU NPU OOpallleHuu ¢ IpUOOopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHHs 30POBbSl U COOJIIOIEHUS HOPM 3KOJOIMYECKOIO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYallUAX, aJ€KBATHO OLICHHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE paccCMaTpUBaEMO MPoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METOIbl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHCHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudecKuii TOK. TOku B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKue U JIEKTPOMArHuTHHIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHHIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OCHOBBI crieManbHON TEOPUU 4 1 bubnnoreka [JOK
' OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 bu6mmoreka [JOK



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

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

4.3 ATOMHOE SAPO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?riﬂ;l ;fg;ll_ r(jlsf41097c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Oo6o06maroree MOBTOpEHHE 4 Et?[i?;l;f:é(siggﬁfﬂcg?c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE

padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrsre MeT(})[;I)I HO?I,)H:)HI/ISI 1 bubmorexa [TOK
v https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubnuorexa [JOK
nBrokeHusd. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPsIMOJIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOE mageHue. Y CKopeHue 1 bubnuoreka [JOK
cBOOOIHOTO MaieHUs https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOYKHU O 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENbHOCTHU ["anumest. 1 bu6nmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cynepuosuii cuit. Brop OHUSaKOH https://m.edsoo.ru/ff0c3be8
HproTona as MmarepuanbHOU TOUKU

10 Tpernii 3akoH HeroToHa aiist bubmmoreka [IOK
MaTepHUaTbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TskecTu. [lepBas kocMudeckas brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdunment Tpenus.

13 Cuia CEHpOTI/IBJ'IeI-?I/Iq:I npu ,I[BI:)P;(GHI/II/I bubmorexa IOK

https://m.edso0.ru/ff0c3f76
TeJla B )KMAKOCTH HJIH Ta3e
[TocTymarensHOE U BpaliaTeibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeEa. bu6mmoreka [IOK
MowmenT cuibl. Ilnedo cunbl. YcaoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Teja
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. bubnuoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE IBH>KEHHE
PaboTa 1 MOIIIHOCTH CHITBL.

16 Kunernueckas sHeprusi MaTepuajlbHON bubnuoreka [IOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KHUHETHUYECKOI SHEPrUu

17 [loreHunanbHas sHEprus. bu6nmoreka [JOK



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

[ToTenumanpHast SHEPTHS YIIPYTO
nehopMHUpPOBaHHON IPYKUHBI.
[ToTrenumansHas SHEPTUA Tesa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTenumanpHbIe ¥ HEMOTEHIIMATIBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHMYECKOW SHEPTHH CHCTEMBI Tell.
3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTHUU

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

19

JlaGopaTtopHnast pabota
«MccnenmoBanue cBsi3U pabOTHI CHITBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas paboTa o teme
«Kunemaruka. JInHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE TIOJIOKCHHUST MOJICKYJISIPHO-
KUHETHYECKOH TeopuH. bpoyHOBCKOE
nsuxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHUI] BEIICCTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEN

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctosHHas ABOFaI[pO

24

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



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

Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bu6mmoreka [{OK

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

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

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota

28 «MccnenqoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B U1€aibHOM ra3e u ux bu6mmoreka [IOK
rpaduvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsia sneprust
TEPMOIUHAMHYECKON CHCTEMBI U

30 crroco0n1 €€ n3menenus. Koandyectso bubnuoreka [JOK
TEIJIOTHl U paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Brymt Tetonepezan https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEUIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpo1ieccoB 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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicreus u KI1/] TerioBoi

bub6mmorexa [{OK

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

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponsHas pabora no teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa [IOK

YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEIbHAS

41 BJI&YKHOCTH BO31lyXa. HacklmeHHbIH bubmorexa HOK

Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramnmyeckue u

42 aMmopdHbIe Tea. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. CoBpeMEHHbIE MaTePUAIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.

43 VY nenbHas TemoTa MaBICHUs bubmorexa HOK

s ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK

44
YPABHEHHE TEIIOBOTO basatca https://m.edsoo.ru/ff0c6820

45 DneKTpu3aius Tei. DNeKTPUIECKUI bubnmoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



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

3apsI0B

[IpoBOIHUKH, TUATEKTPUKU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ff0cébcc
AIEKTPUUECKOTO 3apsiaa
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodeyHEIN dIIEKTPUYECKUI bubnmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpssk€HHOCTB IEKTPUYECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
ANEKTpUYECKuX nosen. Jlnnuu https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaboTa cun aieKTpoCcTaTHIecKoro
49 nois. [lorennuman. PasHocts bubmorexa [OK
' tatt. https://m.edsoo.ru/ff0c6f00
IOTEHIMATIOB
[TpoBOAHWKN W AUDIICKTPUKH B
50 3JIEKTPOCTATUYECKOM II0JIE bubmorexa [OK
P ’ https://m.edsoo.ru/ffoc7018
JuanekTpuueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoéMkocTs. KoHmeHcaro
P A p https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD IIJIOCKOTO
52 KOHEHCATOPa. DHEPrus 3apsHKEHHOTO Bubmiorexa OK
a pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTopa
53 JlaGopatopHas pabota "M3mepenue
EKTPOEMKOCTH KOHJEHcaTopa”
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOTo IpuHTepa.
DnexTpocTaTHUecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHHE IEKTPOIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
npoBoAHUKOB. JIabopaTopHas padboTa
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenuna

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas padora
«3mepenue DJ1C ucTouHnka Toka 1
€ro BHYTPEHHETO COMPOTUBICHUS)

0.5

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

59

PezepBHblit ypok. KonTposibHas
pabota no Teme "DnekTpoauHamuka' /
Bcepoccuiickas nmpoepouHas pabota

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

60

O6o06maromuit ypok
«nexTpoanHamuka» / Beepoccuiickas
poBepoyYHas pabora

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

61

QHCKTpOHHaH MMpoOBOAUMOCTD TBép,I[BIX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPBHI. CBerHpOBO,Z[I/IMOCTL



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

DNEKTpUUYECKUI TOK B BaKyyMe.

62 N 1
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TonynpoBOAHMKH, UX COOCTBEHHAS U

63 IpUMecHast MpoBoguMocTh. CBolicTBa 1 bubnuorexa [JOK
p—~n-nepexoa. I1oynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
MPUOOPHI
DneKTpUYeCKuil TOK B pacTBOpax U

64 paciuiaBax 3JeKTPOJIMTOB. 1 bubnnorexa [JOK
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHI TOK B ra3ax.

65 CamocCTOATENBHBIN 1 1 bu6mmnoreka [IOK
HECAMOCTOSITENIbHBIN pa3psia. MoJIHuUS. https://m.edsoo.ru/ff0c84ae
[Inazma
DNeKTpuYecKre MpruOOpHl U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTponbnas pabora no teme

67 «Qnekrpocraruka. [locTtosaHHbIN 1 bubnunoreka [JOK
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PezepBHblit ypok. O0oOmaronmii ypok bubnuoreka [IOK

68 1
o TemaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂl/lﬂ sg:azzil;fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/ieiicTBrue. MarauTHoe 1oJie. 1 bubmmoreka [{OK
Bektop maruuTHOM MHAYKUMA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10Jie MPOBOIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bu6moreka [IOK
B3anmopaericTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabota «3y4ueHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISl KATYHIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apsSKEHHYIO YacTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekrpoMarHuTHas UHAYKIUs. [lotok

6 BEKTOpa MarHuTHoU nuaykuuu. J/C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

Jlaboparopnas pabota
«HccnenoBanue sBICHUS
BHCKTPOMaFHHTHOﬁ HHIAYKOHUN

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

NuayKTUBHOCTB. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

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

TexHnueckne ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

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

11

KonTtponbHas padoTa o teme
«MarauTHoO€ I0JI€E.
DneKTpOMarHuTHasK MHIYKIIHS

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojaeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

14

Konebartenbublit kKoHTYp. CBOOOIHBIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHMTHBIMU KoJIeOaHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUSA SHEPIrunu B HCAJIbHOM
KoJie0aTenbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

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

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMeHHbINA TOK. MOITHOCTD
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTByIOlIee 3HAaUeHHE CUIIBI TOKA U
HaMpsHKEHUS

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPAKTHUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePEeMEeHHOT0 TOKa,
JIMHUH dJIEKTpoIepe1ad

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnonpzoBaHus
JIEKTPOIHEPTHH B TOBCEAHEBHOM
KU3ZHU



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTpaHEHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJHBI, UX
23 cBolicTBa U ckopocTh. [llkana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIIMTIBI pagHOCBSI3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnnoreka [JOK
ToueyHsblit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeta. 3aKOHbI
27 oTpakeHus ceta. [loctpoeHue bubmorexa HOK
N https://m.edsoo.ru/ffOcd4e0
M300pakeHi B IJIOCKOM 3epKalie
[Ipenomiienue cera. [lonHoe
08 BHYTpEHHee oTpakeHue. IIpenenbHblin bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXXCHHUS
29 JlaGopatopHas pabota «3mepenue bubnuoreka [IOK
[IOKa3aTels MPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopuas pabota

31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. CoxXHBIA COCTaB
32 6enoro ceera. L{Ber. JlabopaTopHas
pabora «Habmroienue aucrepcuu
CBETa»
Wnrtepdepenmus creta. dudpaxums bubnuoreka [IOK
33 N
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
[TorepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 Onrtuueckue MpuOOpPhl U YCTPOUCTBA U
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
['paHuIIBI MPUMEHUMOCTH
36 KJIacCM4YecKo MexaHuku. [locTynarsl bubnmuoreka [JOK
CIICIMAIbLHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Bubmiorexa OK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 ‘IaCTli/II_[LI CB}I3I>y Macfm C DHEpTUer U bubmiorexa LOK
' P https://m.edsoo.ru/ffOcfc68
UMITYIBCOM. DHEPrusl MOKOs
KonTtponpHas padora «OnTHka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6f0



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

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMIynbC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(poros(pexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonbl poTodddekTa. YpaBHeHne
42 9171HHIT€§H& )lﬂqf)[(b(l)OTOB(b(;@)eKTa brommorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Janenne ceera. OnbiTol I1. H.
43 JleObeneBa. XUMHUYECKOE NEHCTBUE bubmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTsa u
MPAaKTUYECKOE MMPUMCHEHHE:
44
dboTormeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenne 3agau mo reme «QJI€MEHTBI bubnuoreka [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTYIaTHl bopa https://m.edsoo.ru/ffOdOafa
Wznydenne u norionieHne (poTOHOB
48 I I/I}ll'lqe exoJie aTOM:I co H(;I;O OBHSI bubmiorexa LOK
p pexOA . a P https://m.edsoo.ru/ffOdOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoanoBbIe cBolicTBa yacTull. BoJIHBI
. bubmuoreka [JOK
49 ne bpoiing. KopnyckynspHo-

BOJIHOBOM AyaJnu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PAIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUSA

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

51

CgoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaMOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uziydeHue

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

53

DHeprus CBsS31 HyKJIOHOB B sifIpe.
Snepusie peakuuu. AnepHbii
peakrop. [IpoGnembl, TepCIEKTUBHI,
IKOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPTEeTUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
perucTpayy IeMEHTAPHBIX YACTHII.
Kpyrasiii cton «®yHaameHTanbHbIe
B3auMoieiicTBus. EquHCTBO
(bu3nuecKoi KapTUHBI MUPay

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

55

Otansl pa3BUTUSA ACTPOHOMHUHU.
[IpuknagHoe 1 MUPOBO33pEHUYECKOE
3Ha4YeHHe acTpoHOMHUU. Bun
3B€31HOTO Heba. Co3Besaus, sIpKue
3BE3/1bl, IUTAHETHI, UX BUIUMOE
npxenue. ColHevHas cucreMa



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

56

Connue. ConHedHas aKTUBHOCTD.
Ncrounuk sneprun CoiHua u 3BE311

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTePUCTHKH. 3BE3/IbI TIIaBHOU
MOCJIeIOBaTeILHOCTH. BHYTpeHHEE
cTpoenue 38€3/1. COBpeMeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOKICHUU H
spororun CoHIIa U 3BE3]

58

Mneunsiii [Iyre — Hama I'anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. Y€pHbie
JIBIPBI B A7Ipax rajlakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH cdepax esTEeIbHOCTH
yeJIoBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢u3nveckoit Teopun B GopMUpOBAHUH
NpeacTaBIeHUN 0 PU3NIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 (bu3n4ecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarauTHoe€ 1ouie.

SHCKTPOMaFHI/ITHaﬂ HUHAYKIHA

PezepBHbiil ypok. Ontuka. OCHOBBI
67 CHEIMATLHOM Teoprun
OTHOCUTEIBHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DNIEeMEeHTHI aCTPOHOMUH U

acTpoPpU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 0011Iero 00pa3oBaHUsI

10.1

JemoHCTpUpOBaTH Ha TpUMEpax poJib U MecTo (u3uKu B
GbOopMUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U TE€XHOJIOTH, B MPAKTHUYECKON AEATEIbHOCTH

monen

10.2

Y4uTHIBaTh IPaHUIBl IPUMEHEHUS U3yYEHHBIX (U3UUECKUX MOJIENIEH:
MaTepuajgbHas TOYKa, WHEpLHajbHas cHUcTeMa OTcuéra, abCOIIOTHO
TBEPJOE TEJO, UICANBHBIN I'a3; MOJEIN CTPOCHHUS Ia30B, )KUAKOCTEN U
TBEPABIX TE€J, TOYEYHBIM OJIIEKTPUYECKHM 3aps — IpU PEIICHUH

bu3ndecKux 3aaa4

10.3

Pacno3naBate ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOPHUHU
CTpOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: pPaBHOMEpHOEC U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBWKCHHE, CBOOOJHOE MajcHUE
TEJ, JBW)KCHHUE IO OKPYXHOCTH, WHEPIHsS, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JABWIKEHHE, CTPOCHHUE JKHAKOCTEH U
TBEPABIX  TeJ, W3MEHEeHHWe O00béMa Teln TpH  HArpeBaHHH
(oxmaxkJieHun), TEIJIOBOE paBHOBECHE, HWCHAPEHUE, KOHICHCAIUS,
IUIaBJICHUE, KPHUCTAJUIM3AlMs, KHIICHHE, BIIAXXHOCTh BO3yXa,
MIOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IC,
CBSI3b MEXKJy IapaMeTpaMu COCTOSIHHSI Ta3a B H30IpOIECcCax;

QJICKTpU3aluAa TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHWYECKOE [BIDKEHUE, HUCHONb3Yys (U3NYEecKue
BEJIMYMHBI: KOOPAWHATA, IIyTh, NEPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CHJa, MMIYIbC Tela, KHHETHYecKas SHeprus,
NOTEHIMAJIbHAsE OJHEepPrus, MeXxaHuueckas paboTa, MexXaHudeckKas
MOIITHOCTh; TIPU ONHMCAHUM MPABUIBHO TPAKTOBATH PU3UUECKUNA CMBICIT
UCTIOJIb3YeMbIX BEJIWYMH, UX OOO3HAYEHHS M €JUHHUILBI, HAXOIUThb
(opMyIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMUUHY C IPYTUMHU

BEINYHNHaMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TE€lI U TEIJIOBEIC




SBIICHUSI, MCIOJb3ysl (U3MUYSCKHUE BEIMYMHBI: JaBJICHHE Tasa,
TEMIIepaTypa, CpeAHsSsl KHHETUYCCKash SHEPIrHs XaoTHYECKOIro
JNBW)KCHUS MOJICKYJI, CpEIHEKBaJpaTuyHasi CKOPOCTb MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHsISI JHeprus, pabora rasa,
KOO (DUIMEHT TMOJE3HOTO JIEHCTBUSI TEIUIOBOTO JIBUTATENSI; MPH
OTHCAHHH MPaBHIIbHO TPaKTOBATh busznueckuii CMBICIT
UCIMOJIb3YEMbIX BEIMYWH, WX OOO3HAYCHHMS W CIUHUIIBI, HAXOJIUTh
(bopMyJIBI, CBA3BIBAIONINE JAHHYIO (DU3MUECKYIO BEIHUNHY C APYTUMH

BEJINYHUHaAM

10.6

OnuceiBaTh HM3y4EHHbIE DJIEKTPUYECKUE CBOWCTBA BEIIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (TpOLeCcChl), MCHONb3yd (U3HUECKue
BEJIMYMHBL:  DJJIEKTPUYECKUH  3apsi,  DJEKTpUYecKoe  ToJe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh NOTEHLHUANOB; MpU
OTHMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI HUCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAUYE€HHUS U EIUHUIBI, YKa3blBaTh (OPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JApPYTUMHU

BCIIMYNHaAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, HCIOJb3Ys
bu3ndecKue 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u |1l 3akonpl HploTOHA, 3aKOH COXpaHEHHS MEXaHHUYECKOW SHEPTUH,
3aKOH COXPaHEHUsI UMITYJIbCa, MIPUHIIUI CYIEPIIO3UIIUU CHJI, IIPHHIIUTT
paBHOIIPAaBHST ~HMHEPIHMAIBHBIX CHUCTEM  OTCUETa; MOJICKYISIPHO-
KUHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpelHel KWHETUYECKOW SHEPrHH TEIJIOBOTO JBIDKEHUS MOJIEKYT C
a0COJIIOTHOW TEeMITEpaTypo, MEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHCHHS JJICKTPUUYECKOTO 3apsia, 3akoH KyioHa, mpu 3Tom
pazinyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTh4ecKoe

BBIP2KEHUE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIE IIPUHIUIIBI HeﬁCTBHH MalluH, HpI/I60pOB n
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jindatb YCIOBHUA HUX 0€30I1acHOTO

HCIIOJIb30BAaHHUS B IOBCEIHEBHOM KHU3HHU

10.9

BoITIONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUIO (PU3NYECKUX SIBICHUN U
MPOLIECCOB € MCHOJIb30BAaHUEM IMPAMBIX U KOCBEHHBIX U3MEPEHUN; NpU
9ToM (QOopMYyIHpOBaTh MpoOieMy (3aady) U THUNOTE3Y Y4eOHOTO
JKCIIEpUMEHTA, coOuparh  yCTAaHOBKY U3  TPEIIOKEHHOTO

O6OPYI[OB3HI/IH, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTB BBIBObI

10.10

OCYH.[GCTBJ'IHTL npsIMBbIC MW KOCBCHHBIC H3MCPCHUA (1)I/I3I/IHCCKI/IX

BEJIMYMH, NPU 3TOM BBIOMPATh ONTHMAJIBHBIN COCOO M3MEpEeHUs U




HCIIOJIB30BaTh U3BCCTHBIC MECTO/AbI OICHKHU HOI‘peI_HHOCTef/’I I/IBMCPCHI/Iﬁ

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAYy (PU3HUYECKMMH BETMYMHAMH C
UCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHMPOBAaTh
YCTAHOBKY, (PUKCHPOBATh pe3yibTaThl MOJYYCHHOH 3aBHCHMOCTH
(Gu3nUeCKUX BEIWYMH B BUJE TAOIUI] U TPAQUKOB, J1EIaTh BBHIBOJIBI IO

pe3yJibTaTaM UCCIIEJOBaHUs

10.12

Cobmromats mpaBwia  0e30MacHOro  TpyJa TpU  IPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax Yy4eOHOro »SKCIEpUMEHTa, Yy4eOHO-
WCCJIEI0BATENBCKOM M IPOEKTHOM JAEATEIBHOCTH C HMCIOJb30BaHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemratey pacu€THbie 3a7aun ¢ SBHO 3aJlaHHON (PU3UYECKOW MOJEIBIO,
WCTONB3YS (U3NYECKHE 3aKOHbl M TPUHLMIBI, HA OCHOBE aHallu3a
yCIOBUSL  33/Jla4ydl  BBIOMpaTh  (PU3MYECKYI0  MOJIeNb, BBIJENIATH
¢usnyeckue BeNTUYUHBI U (POPMYIbl, HEOOXOAUMBIE Ui €€ peleHus,
MIPOBOJUTH PAcU€Thl U OLIEHUBATH PEATbHOCTh MOJTYYEHHOTO 3HAYEHUS

(bU3UIECKO BETMYMHBI

10.14

Pemath ~ kauecTBeHHBIE  3aJayu: BBICTpAaUBaTh  JIOTUYECKHU
HENPOTUBOPEUUBYIO LEMOUYKY PACCYXACHHUI C OMOPON Ha M3ydeHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U q)HSH‘ICCKI/IC SIBJICHUS

10.15

Hcnonp3oBaTh MpH  pelIeHUH Yy4eOHBIX 3ajad  COBPEMEHHBIE
UH(GOPMALMOHHBIE TEXHOJIOTMM [UIS TIOUCKA, CTPYKTYPHUPOBAHUSA,
UHTEPIIPETallud W TPEJCTaBIICHUs Y4eOHONW M HaydyHO-TOMYJISPHOM
uH(bOpPMaLIMKY, MOJYYEHHOW U3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

aHAIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTH TpUMEpPHl BKJIaJa POCCHICKUX U 3apyOekKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp3oBate TeopeTHyeckne 3HaHMSA TO (HU3UKE B IOBCEIHEBHON
XKU3HU 17151 o0ecriedeHns 0€301MacHOCTH Ipy 00palieHuH ¢ prudopamu
U TEXHUYECKMMM YCTPOMCTBaMM, JJsI COXPAHEHUs 3H0pOBbS H

CO6J'IIO)1€HI/I$I HOPM 35KOJIOTHUYECKOT'O TOBEACHUA B OI(p}I)KaI-OH_Ieﬁ cpeae

10.18

PaGoTtaTh B IrpyIne ¢ BBINOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYNIBl, palMOHAIBHO  paclpeaesTh
00s3aHHOCTM M IUJIAHUPOBATh JEATENBHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJ€KBATHO OILIEHWBATh BKJAJ KaXJOTO U3 YYaCTHHUKOB

TPYMIIBI B peLIeHHE pacCMaTPpUBAEMON PO OIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa30BaHUsI

111

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uku B
(GOpPMHUPOBAHUH COBPEMEHHOW HAYyYHOW KApTHHBI MHpA, B Pa3BUTHU
COBPEMEHHOUW TEXHUKH M TEXHOJIOTMU, B MPAKTHYECKON JEATEIbHOCTH

JIOAEH, ETOCTHOCTDh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uTHIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUI 3apsl, sepHas MOJENIb aTOMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpU PEeIIeHNH PU3NIECKHUX 3a7au

11.3

PacnioznaBate (usnueckue sBieHus (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  OJJIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3HKH:
JNIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JIeUCTBUSL  TOKa, B3aUMO/IeiCTBHE MarHuTOB,
JNIEKTPOMArHuTHasE WHAYKLUS, JEHCTBME MAarHUTHOTO TOJS Ha
IPOBOJAHMK C TOKOM U JABIJKYIIUHCS 3apsifi, AJIEKTPOMAarHUTHbBIE
Koje0aHUsI W BOJIHBI, MPSAMOJIMHEHHOE paclpOCTpaHEHUE CBETa,
OTpaXEHHUE,  TpeJoMJIeHHe,  uHTeppepeHnus, audpakuus ¢
noJiApu3anusi CBeTa, AMCIEpPCHs cBeTa, (PoTodnekTpuyeckuil 3¢dext
(boToapdekr), cBeTOBOE MaBIICHHE, BO3HMKHOBEHHE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, eCTECTBEHHass W  HCKYCCTBEHHas

PaanO0aKTHBHOCTb

114

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, OMTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMYHBIX
Cpel) ¢ DSJIEKTPOMArHUTHbIE sIBIEHUs (TIPOLIECCHI), HCIOJIB3YS
dusznyeckue BENUYMHBL:  DJEKTPUYECKUH  3apsi, CHila  TOKa,
JNIEKTPUYECKOE  HANpPSDKEHHE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh moTeHmmanos, DJC, paboTa Toka, MHAYKIHMS MarHUTHOTO
noyig, cuina Awmmepa, cuna JlopeHna, WHAYKTHUBHOCTh KATYIIKH,
SHEPTHsl ANEKTPUUYECKOTO W MAarHUTHOTO TMOJEH, MepHoJ U YacToTa
Kose0aHuil B KoeOaTeIbHOM KOHTYpE, 3aps/l U CHIia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (hoxycHoe
paccTosiHMe W ONTHYECKash CWJIa JUH3bI, MPU OMUCAHUU TPABUIBHO
TPaKTOBaTh (UIWYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0003HaYeHHs] W EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETMYUHY C IPYTUMU BEINYMHAMHU
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OnuceBaTh HN3Yy4YCHHBIC KBAHTOBBIC ABJICHHA U IMPOLECCCHI, UCIIOJIb3Ys
(I)I/I3I/I‘-IGCKI/IG BCJIMUYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacCTOTa CBCTA, JHCPrud MW HMITYJIbC q)OTOHa, nepunon
nojgypacmnaga, OSHCPrud CBA3M ATOMHBIX AACp, IIPU ONHMCAHHUU
IMPaBUJIbHO TPAKTOBATh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYEHUS U CAWMHUIBI;, YKa3bIBATb (bOpMy.]H)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘~IGCKYIO BCIIMYUHY C APYT'UMHU BCIIMYHMHAMU, BBIYUCIIATH

3HaYeHUE (PU3NUECKON BETUUNHBI

11.6

AHanu3upoBaTh (PU3NYECKUE TIPOIECChl U SBJICHUS, MCIOJIB3YS
dbu3ndeckue 3aKOHbBI W TNPUHOUINBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO W TMapauIeIbHOTO COCAMHEHHS TPOBOTHUKOB,
3akoH J[xoyns — JIeHna, 3akOH 2J€KTPOMarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXEHUS CBETA,
3aKOHBI ~ MPEJTOMJIEHUS  CBETa, ypaBHEHWE  OUWHINTEWMHA Ui
doTordekra, 3aKOH COXpaHECHHS OHHEPrHUH, 3aKOH COXpPaHEHUS
AMITyJbCa, 3aKOH COXPaHEHUsl JJIEKTPUYECKOTO 3apsjaa, 3aKOoH
COXpaHEHHMsl  MaccoBOrO  4McCla, TOCTyinarsl  bopa, 3akoH
paauoOaKTHBHOTO paclajaa, TMpd dOTOM pa3IudaTrh CIOBECHYIO
GbOpMYyITHUPOBKY 3aKOHA, €0 MaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTB HaIIpaBJICHUC BCKTOpAa HWHAYKIOHUHU MATrHUTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITB KU OIIUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3epKajoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUN U
IPOIIECCOB C MCIOJIH30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHUIA; TIPU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOrO
IKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKCHHOTO

060py,Z[OBaHI/I$I, IIPOBOAWTH OIIBIT U (1)OpMy'J'II/Ip0BaTL BBIBObI

11.10

OCYH.[GCTBJ'ISITL InpsAMBIC W KOCBCHHBIC H3MCPCHUA (I)I/ISI/ILIGCKI/IX
BCJIIMYHH, IIpU 3TOM BLI6I/IpaTL ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUSA U

HCIIOJIb30BaTh U3BCCTHBIC MCTO/AbI OICHKHU HOFpeIHHOCTeﬁ HBMepeHHﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PM3MUYECKUX BEITUYMH C HCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUH; TpU OITOM KOHCTPYHpPOBaThb YCTAaHOBKY,
(GuKCHpOBaTh pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PHU3UUECKUX
BEJIMYMH B BHJIE TAaOIUIl U TpadUKOB, JeIaTh BBIBOAbI MO pe3yabTaTaM

HUCCICA0OBAaHUA

11.12

CoGmronate mpaBuiia 0€30MaCHOTO TpPyAa MpH  IMPOBEACHUU




UCCIICIOBAaHUN B paMKax yd4eOHOro OSKCHEpUMEHTa, Yy4eOHO-
HCCJEN0BATEIBCKOM U MPOEKTHOW JEATEIBHOCTU C MCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPONCTB U JIa00paTOPHOTO 000pYyI0BaAHUS

11.13

Pemate pacuérHblie 3a7a4d ¢ SBHO 3aJaHHOW (DU3WYECKON MOJEIBIO,
UCTIONB3Ys (pu3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIHM3a
yCIOBHS  33/la4d  BBHIOMpaTh  (PU3MUECKYIO MOJENb, BBIICISATH
¢u3udeckrue BeTHMUUHBI U (OPMYIIBI, HEOOXOMMBIE sl €€ pelIeHHS,
IPOBOAMTH PACUETHI U OL[EHUBATh PEAJIbHOCTH MOJYYEHHOTO 3HAUEHUs

(bU3HYECKOI BETMUYUHBI

11.14

Pematp Ka4ueCTBEHHbBIE 3a/1a4u: BBICTPAaNBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO EMOYKY PACCYKICHUN C ONOPOW HA M3YyYEHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

11.15

Ucnonb3oBarh mnpu  pemeHdd  yueOHBIX 3aJad  COBPEMEHHBIE
nH(OpPMallMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYypUPOBaHMS,
WHTEpIpeTali U MpeJCTaBlIeHUs y4eOHOW U HAay4YHO-TIOMYJISIPHOMN
nH(popMalny, MOJYYEHHON W3 pa3IUYHBIX HCTOYHHMKOB; KPUTUYECKU

aHAIM3UPOBATH MOJTY4aeMyI0 HH(OPMALIHIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAallUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBoIUTH TpHUMEpHI BKIAJa POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-
(¢U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU H TEXHOJIOTHI

11.18

Hcronp30BaTh TEOPETUYECKHE 3HAHUS TO (DU3MKE B IMOBCEIHEBHOM
JKU3HU T oOecrieueHns 0€30MacHOCTH MpH OOpalleHuH ¢ MpudopaMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JJISi COXPAHEHUS 3I0POBbS MU

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIH4€CKOI'O IIOBCACHUA B Oprmanmeﬁ cpeac

11.19

PaGoTare B rpymnmne C BBIIOJIHEHHEM DPA3IMUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbl,  PAlMOHAIBHO  pacClpeleisiTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTaHJApPTHBIX
CUTyallUsiX, aJeKBaTHO OLEHMBATh BKJAJ KaXJOT0 W3 YYAaCTHUKOB

IPYIIBI B pellIEHne paccMaTpuBaeMoi pooOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
DKCIIEpUMEHTa W TEOpUHM B  IpoLecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (QU3NUECKUX SBICHUH U
nporeccoB. Hayunsie runoressr. dusndeckue
3aKOHBI U TEOpUHU. ['paHUIlBI MPUMEHHUMOCTHU
buznyeckux 3aKOHOB. [punHnun
cooTBercTBUSA. Ponp M Mecro Qu3uku B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydHOU
KapTHHBI Mupa, B MPaKTUYECKON

NESITENLHOCTH JTIOAEH

MEXAHHKA

###Pari#KIIHEMATHUKA

2.11

MexaHndyeckoe JBHKCHUC. OTHOCHUTENBLHOCTD
MCXaHUYCCKOI'O IBMIKCHUA. Cucrema oTcuéra.

Tpaexropust

2.1

2.1.2

[Tepemenienue, CKOpPOCTh (CpedHssi CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MarepualbHOM TOYKH, UX MNPOEKIHH Ha OCH
CHUCTEMBI KOOpJIMHAT. Crnoxenue

NEPEMEILEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEepHOE u PaBHOYCKOPEHHOE
IIPSMOJIMHEMHOE JBIDKCHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeeHUs

MaTCpHaHBHOﬁ TOYKHU OT BPEMCHU




2.14

CBoOonHOe majeHne. Y CKOpeHHe CBOOOIHOTO

naacHus

2.15

KpuBosmueiiHoe nBuxenue. PaBHOMepHOE
JBUXXCHUC MaTepHaHBHOfI TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JUHEHHAA
CKOpOCTb. [Iepuon 51 4acToTa.

LlenTpocTpeMUTENIBHOE YCKOPEHUE

2.1.6

Texanueckue YCTpOMCTBA: CIIUJIOMETD,
JBJKCHHE CHAapsJOB, LENHBIE M PEMEHHBIE

nepenavn

2.1.7

[IpakTnueckue paboTHI. Nsmepenue
MI'HOBEHHOM CKOPOCTH. Wccnenosanue
COOTHOUIEHUSI MEXKJy NyTSIMH, ITPOUIECHHBIMU
TEJIOM  3a  TOCJelOBaTelIbHbIE  paBHbIE
NPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JIB)KEHUHM C HAYaJlbHOM CKOPOCTBHIO, paBHOM
Hymo0. M3ydeHne NBUKEHUS IIApUKa B BSI3KOU
xuakoctu.  W3ydeHue — BWKEHUS — Tena,

OpOIIEHHOTO TOPU30HTATHHO

2.2

##HParf## IMHAMUKA

2.2.1

[Tpuniun OTHOCHUTEIILHOCTH lanunes.
IlepBriii 3akoH HproToHa. WMHepuuanbHbie

CUCTEMEI OTCUETa

2.2.2

Macca tena. Cuna. [IpuHIun cynepno3uiuu

CHII

2.2.3

Bropoii 3akon HproToHa s MarepHaIbHOM
TOYKA B WHEPIHUAILHOW CHUCTEME OTCYéTa
(MCO). Tpermit 3akoH Heroorona ans

MaTCpHUAJIbHBIX TOUCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUA. Cuna TsHKeCTH.

HepBaﬁ KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH 'yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuia TpeHHUA

CKOJIBXKCHHA n culia TPCHUA IIOKO4.

Kosddunment tpenus. Cuiia cOnpoTUBICHHS




IIpUu ABWXKCHUU TECJIa B ) KUAKOCTHU HUJIU Ira3c

2.2.7

[TocrynarenbHoe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJOTO Telia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIBHO OCH BpaliCHUA.
[Ime4o cunbl. YciioBust paBHOBECHs TBEPAOIO
tena B ICO

2.2.9

TexHuueckue  yCTpOMCTBA:  IOJAIIMITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3yueHue nBUKEHHS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JICICTBUEM HECKOJBKHUX cwil. Mcciaenoanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B jAedpopmupyeMoll NpyKHHE U PE3UHOBOM
oOpaslie, OT BEIMYMHBI HX JAedopmariuu.
HccenenoBanue ycaoBHM paBHOBECHS TBEPAOTO

TeJa, UMEIOIIETo OCh BpallleHUs

2.3

##Par###3AKOHBI COXPAHEHU A B MEXAHUKE

Nmnynbc MaTepuanbHOW TOYKHU, CHUCTEMBI

2.3.1 MaTepUalIbHBIX TOYEK. MMIyabCc CHIIBI U
M3MEHEHHE UMITyJIbca Tea

232 3akoH coxpaHenusi wumnyiasca B HCO.

o PeakTuBHOE ABMKEHUE

2.3.3 PaGoTa cumbl

2.34 MoOHOCTE CUJIBI

. Kunerndeckasi sHEprusi MaTepUaNIbHON TOYKH.

o Teopema 0 KUHETUYECKOW YHEPTUH
[TorennmanbHas o»Heprus. lloTeHnmanbHas

236 SHEprus YIIPYyTro nepopMUPOBAHHOM

o npyxunsl. [loTeHuuanbHas dSHeprus Teia
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnManeHble ¥ HEMOTEHIIMATbHBIC CHIIBL.

237 Cs3b  pabOTHl HEMOTEHIIMATBHBIX CHUJ C

N3MCHCHHUCM MEeXaHH4YeCKOM OHEPIrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHU4ECKOM SHEPruun

2.3.8 Yupyrue v Heylpyrue CTOJIKHOBEHUS
239 TexHu4eckue yCTpOWCTBA: JBUIKEHHE PaKET,
o BOJIOMET, KOTEp, IPYKUHHBIN TUCTOJIET
[IpakTnueckue pabGotel. M3yuenue cBs3u
23,10 CKOPOCTEM TeJII IpU HEYIpyroM yzaape.

UccnenoBanue cBs3um  paboOTBl  CHIIBI €

M3MEHECHHEM MEXaHHISCKOMN OHCPTrUHU TCIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUM

3.1.1

OcHoBHbIE T0JIOXKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU. BpoyHoBckoe
neuxenue. J{uddysus. Xapakrep ABUKEHUS U

BSaHMO)IefICTBHSI YJacCcTHll BEIICCTBa

3.1.2

Mogenu CTpoeHusi Ta30B, KUIKOCTEH W
TBEPABIX TeN W OOBSCHEHHE  CBOWCTB

BEIECTBA HA OCHOBE ITHUX MOJIEIIEHN

3.1.3

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocrosiHHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. TemmepaTypa u €€

m3Mmepenue. [lkana remneparyp Llenbcus

3.1.5

Monens WIcaJbHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETHYECKOMN

TCOPHUH NACATILHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa CpefaHei
KUHETUYECKOW SHEPTruu TEIUIOBOTO JBMXKECHUS

yactui ra3a. [llkana remnepatyp Kenbuna

3.1.7

VpaBuenne Knaneilipona — Menzaeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BBIE 3aKOHBI. I/Isonpoueccm B NACAJIbHOM
ra3c¢ € IIOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, U30Xopa, n3odapa

3.1.9

TexHuueckue YCTpPOUCTBA: TEPMOMETP,

OapomeTtp




3.1.10

[Ipaktuyeckne paboTsl. M3mepenune Macchl
BO3JlyXa B KJIaCCHOM KoMHate. MccienoBanue
3aBUCUMOCTHU MEXy IapaMeTpaMU COCTOSIHUS

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass cucrema. BHyTpeHHsA
DHEPrUs. TEPMOJMHAMMYECKOW CHUCTEMBI U

CIIOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpeHHss

SHEPrud OAHOATOMHOI'O NACAJIBHOT'O Ira3a

3.2.3

Buapl Ttemnmomepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, M3NTydeHne. TermoéMKoCTh Tena.
VnenpHasg TEIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

IlepBriil 3akoH TepMoauHaMuku. [Ipumenenue
MEPBOro 3aKOHa TEPMOJMHAMUKHU K
uzonpoueccam. ['paduueckas uHTEpHIpeTanus

paboThI Taza

3.2.5

TemnoBbie MamuHbl. [IpuHIUNBL IEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanust SHEPTUH
B TEIOBBbIX MamuHaxX.  KoaddunueHnt
nosne3Horo  gerctBus  (manee  —  KIIJ)

termioBoi Mmamunsbl. [{ukn Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJMHAMHUKHU.
HeoOpatumocTs mpolieccoB B MPUPOJE.
TemoBbie JIBUTATEIH. DKOJIOTHYECKHe

HpO6J’IeMH TCIIIOOGHECPICTUKU

3.2.7

Texnudeckue YCTpPOUCTBA: JIBUTaTeINb
BHYTPEHHETO CTOpaHMs, OBITOBOM

XOJIOANJIbHUK, KOHAUIIHUOHEP

3.2.8

[IpakTuyeckue paboTsl. 3MepeHue yaenbHOI

TEIUIOEMKOCTH

3.3

##H#Par### AT PETATHBIE COCTOSHUWSA BEILIECBA. ®A30BBIE

INEPEXO/IbI




3.3.1

[TapoobOpa3zoBanue u KoHAeHcaws. Mcnapenue
u KUIICHUE. VY nenpHas TEIIOTA
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl

KHUIICHUA OT JaBJICHUA

3.3.2

AOCONIOTHAE W OTHOCHWTENBbHASA BJIAKHOCTH

BO3ayxa. HacelmeHHbI nap

3.3.3

TBépnoe TEJIO. Kpucrannnueckue u
aMmopdHble Tena. AHU3OTPONHUS  CBOMCTB
KPHUCTAJLIOB. Kunkue KPHUCTAJLIBL.

CoBpemeHHbIe MaTepuabl

3.34

IlnaBnenne u KpuctayuM3auus. YJIeiabHas

teruioTta miasnenus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

TexHu4eckue yCTpOMCTBA: THUTPOMETP U
IICUXPOMETP,  KaJOpUMETpP,  TEXHOJIOTHH
IIOJIy4EHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM

YHUCJI€ HAHOMATCPpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. H3mepenne

BJIAJKHOCTH BO31yXa

OJIEKTPOAMHAMUKA

4.1

#H#HPar### O JIEKTPOCTATUKA

41.1

OnekTpu3anus Teil. JJeKTpudeckuil 3aps. JBa

BHU/JIA SJICKTPUYCCKUX 3apss10B

41.2

HpOBOI[HI/IKI/I, JUDJICKTPHUKH n

MMOJIYITPOBOAHUKHU

4.1.3

3aKkoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsaaa

414

Bsaumopnelicteue 3apsanoB. 3akoH Kynona

4.1.5

DneKTpuIecKoe mnoJe. HarmpsxénHocTh
JIIEKTPUYECKOTO TOJIA. ITpuHDIMI
cynepnosuiuu.  JIluHMM  HaNpsHKEHHOCTH

SJICKTPUYICCKOTO IT0JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'0  IMOJIA.

ITorennman. PasHOCTEH ITIOTEHINAIIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




ANIeKTpUUYeckoM  mone.  Jludnexrpuueckas

IIPOHULIAEMOCTD
ONeKTPOEMKOCTD. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATopa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHuueckue  yCTpOWCTBA:  BJIEKTPOCKOI,
419 AJIEKTPOMETP, IEKTPOCTATUYECKasl 3allluTa,
o 3a3eMJICHHUE 3JIEKTPONpUOOpOB, KOHJIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. Nsmepenue

MEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPar###TIOCTOSIHHBIN DJIEKTPUUYECKHM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

421 AJIEKTPUIECKOTO ToKa. MicTounnku Toka. Cuna
ToKa. [IoCTOsIHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma a1 ydacTka memnu
423 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETBbHOE
o COTPOTHBIICHUE BEIIeCTBa
424 [TocnenoBarenbHOE, napasuieJbHOE,
o CMEIIAaHHOE COEAMHEHHUE TPOBOIHUKOB
PaboTa anekrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenma
4.2.6 MONTHOCTB 3JEKTPUUYECKOTO TOKA
anektpoaBkymas cuna (manee — DC) u
427 BHYTpPEHHEE COMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon OmMa g1 TONMHOW  (3aMKHYTOIN)
anekTpudeckoit nenu. KopoTkoe 3amblikaHue
DneKTpOHHAas POBOIUMOCTD TBEPABIX
428 METAJJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEMIIEPATYPHI.
CBepXmnpoBOAUMOCTH
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[MonynpoBoaauku. COOCTBEHHAS U MPUMECHAS
MIPOBOJIMMOCTH TOJIYMPOBOJIHUKOB. CBOWCTBA

p-n nepexoaa. IloaynpoBoIHIKOBEIE TPHOOPHI

4.2.11

ONEeKTpUYECKUid  TOK B DJIEKTPOJIUTAX.
DIEKTPOIUTHYECKAS JUCCOL AU

DIIeKTpOIu3

4.2.12

DNeKTPUYECKUM TOK B rasax.
CaMOCTOSITEBHBII M HECAMOCTOSITEIbHBIA
pazpsaa. PazmuuHble THIBI CaMOCTOSITEIIBHOTO

pazpsaa. Monnus. [1na3ma

4.2.13

Texnnueckue YCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP, pEOCTaT, MCTOYHHKH  TOKa,
3JIEKTPOHArpeBATEIbHbIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTPOTHBJICHUS, BAaKyyMHBIN JO/,
TEPMHUCTOPBI U (oTOpe3nuCTOPHI,

MOJTYITPOBOTHUKOBBINA JTHOJI, TATbBAHUKA

4.2.14

[IpakTuueckue paboTHI. NzydaeHune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne DJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpoTtuBieHus. HaOmonenue

OJICKTPOJIMU3a

11 KIJACC

Kon Koanposepsiemoro
pasnena 3JIeMEeHTAa

IIpoBepsiemMble Y1€MEHTHI COIEPKAHUS

4

SJIEKTPOAMMHAMUKA

##HPar##H#MATHUTHOE I10JIE. DJIEKTPOMATHUTHAS MHAYKIWA

43.1

IlocrossHable MarHuTbl. B3anmMonencTBue

INOCTOAHHBIX MaroHuToOB

4.3

4.3.2

MarnutHoe 10oIe. BekTtop MarHuTHOU
uHayKuuu.  [lpuHnun — cyneprno3uuuu.
Jlunuu wmarautHOM uWHAYKIUU. KapTtuhHa

JVUHUMA  MAardHuTHOM  MHAYKIUU  TOJA




IIOCTOSAHHBIX MAarHuTOB

MarsnuTtHOE 10JIE IIPOBOJHUKA C TOKOM.
Kaptuna nuHUE 1078 JJIMHHOTO IPSMOTO

IMPpOBOAHMKA MW 3aMKHYTOI'O KOJIBLICBOI'O

4.3.3 MPOBOJHMKA, KATYIIKA C TOKOM. OmbIT
Opcrena. BzaumoieiicTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cunia Amriepa, e€ MOIyJb M HalpaBIICHHUE
Cua JlopeHiia, €€ MOIy/ b U HapaBJICHHE.
JBmkeHHne  3apsSyKEHHOW  4YacTHIbl B
435 OJHOPOJHOM MAarHMTHOM Tone. PaGoTa
cunel Jlopenna
4.3.6 SIBieHMe ANEKTPOMArHUTHOM MHAYKIIUN
4.3.7 IToTok BEKTOpa MarHUTHOW MHTYKIIUH
OJIC nHaykiuu. 3aKoH 3JI€KTPOMAarHuTHOM
4.3.8 uHaykunu Papanes
BuxpeBoe anextpuueckoe moise. IC
WHIYKIIUA B TIPOBOJHUKE, JBIDKYIIEMCS
4.3.9 MOCTYIATEILHO B OJJHOPOJTHOM MarHUTHOM
oJie
4.3.10 [IpaBuio Jlenna
NHayKTUBHOCTD. SIBICHHE CAaMOMHIYKIINH.
4.3.11
OJ1C camonHayKuuu
DOHeprusi MarHUTHOTO TOJNS KATYIIKH C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIe
TexHuueckne  yYCTPOWCTBA:  MOCTOSIHHbBIE
43.14 MAarHHTEHL, AIIEKTPOMArHUTHI,
3JIEKTPOABUTATEb, YCKOPUTEIH
AIIEMEHTApPHBIX YaCTHUII, NHAYKIIMOHHAS 11eYb
[IpakTuueckue paboTHI. Nzyuenue
4315 MarHUTHOTO TIOJISI KaTYIIKH C TOKOM.

Hccnenopanue OeHCTBHS  MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUA 3H€KTpOMaFHHTHOfI HWHAYKIUU

KOJIEBAHWA 1 BOJIHBI

5.1

###PartHH#MEX AHNYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas cucrema. CBoOogHbBIE
kosieOanus. [apMoHHMUeckue KoseOaHus.
[Mepuon, wacrora, amrmmryna u dasa

KoJe0aHuit

5.1.2

[IpyxxunHHBIM MasTHHK. MaTeMaTH4ecKHuit

MasTHHUK

5.1.3

VYpaBHEHHE TapMOHMYECKHX KOJEOaHMIA.
Kunematuueckoe " OUHAMHIYECKOEe

OIMCAHNE KOJIE0ATETHbHOTO ABMKECHUSA

5.1.4

[IpeBpamenue SHEPIUU pu
TapMOHHUYECKHX KOJIeOaHUsIX. CBs13b
aAMILTATY/IbI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUIMTyJaMu KoJjiebaHui eé

CKOpPOCTHU M YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOAHBIC
3JIEKTPOMArHUTHBIC KoJieOaHus B
UJCAILHOM  KOJICOATEIbHOM  KOHTYpE.
AHANOTUST MEXKIYy MEXaHHYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOAHHMSIMH.

®opmyina Tomcona

5.1.6

3aKkoH COXpaHCHUA SHCPIrUuu B HACAIIBHOM

KoJie0aTeIbHOM KOHTYpPC

5.1.7

BeIHy)XIeHHbIE MEXaHUYECKUEe KoJeOaHus.
Pe3onanc. Pe3onanchHas KpHUBasi.
BeinyxeHHbIe 3JIEKTPOMArHUTHbHIE

KoJIeOaHusl.

5.1.8

[Tlepemennbii  TOK.  CHHYCOMIANBHBIN

HCpCMCHHBIfI TOK.

5.1.9

Mo1HOCTh TMEPEMCHHOT'O TOKa.
AMHJ’II/ITYILHOC n L[CﬁCTBYIOHlee 3HA4YCHHUC

CHJIbI TOKAa U HAITPSPKCHU A




5.1.10

Tpaucdopmarop. IIpousBoacTso, nepenaya
U TOTPeOJICHUE 3IEKTPUUYECKON 3HEprHH.
OKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE
AIEKTPUYECKOU SHEPIUu. KynsTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B

OBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad,
ANEKTPUUECKU I 3BOHOK, JIMHUA

SJICKTpOICpCaaq

5.1.12

[Ipaktuueckue pabotel. HccnenoBanue
3aBUCUMOCTHU TI€pHOJIa MajbIX KojeOaHUM
rpy3a Ha HUTHU OT JUIMHBI HUTH U MaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
HeNu U3 TOCJIeI0BaTeIbHO COETUHEHHBIX

KOHJIEHCATOPa, KaTylIKU U pe3UcTopa

5.2

##HHPar##HH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacnpoctpanenusa. Ilepuon.  CkopocThb
pacnpocTpaHeHuss W JJMHA  BOJIHBL

HOHCpC‘lHBIC U IPOAOJIBbHBIC BOJIHBI

5.2.2

###Par### Nuarepdepennus u audpakms

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3BYKa.

BricoTa Tona. TemOp 3ByKa

5.2.4

QHGKTpOMaFHI/ITHLIe BOJIHBI. YcnoBus
H3JITyUCHUA QJICKTPOMArdHUTHBIX BOJIH.
Bzanmnas OopucHTalnusA BEKTOPOB E, Buvo

B 3HCKTpOMaFHI/ITHOI7I BOJIHC B BAKYyM¢€

5.2.5

CBo#CTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHe, MpeJOMIICHUE, MOJSIpU3aLHs,
midpakius, uHTepdepenuus. CKOpOCTb

SJICKTPOMATIHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprumeHeHne 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMOBI PaguOCBSI3U M TEIEBUACHUS.
Pannonoxanusi. DneKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4ecKkue YCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, YIABTPa3ByKOBas
JUAarHOCTHKa B TEXHHUKE M MEAHIMHE,
panmap, panuoNpUEMHHUK, TEJNEBU30DP,

aHTeHHa, TenegoH, CBU-neus

5.3

H#H#HPar#H#OIITUKA

531

[IpssMonmHEHOE PacIpOCTpPAHEHUE CBETA

B OJIHOpoJIHOM cpene. JIyu cBeta

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
ceta. [loctpoeHue n300paXeHnii B IJIOCKOM

3epKaje

5.3.3

[Ipenomnenne cBeTa. 3akOHBI TMPETIOMIICHUS
CBETa. AOGCOJTIOTHBIH MoKasaTellb

MMPECIOMIICHUSA

5.3.4

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenbHBI Yroil MOJTHOTO BHYTPEHHETO

OTpaAXKCHUA

5.3.5

Hucnepcusi  cera. ClioXHBIH  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparoliue ¥ paccerBalOINe JIUH3BI.
Tonkass nuH3a. DOKyCHOE pACCTOSHUE H
ONTHYECKass  cujia  TOHKOW  JIMH3BIL
[TocTpoenue n3o00pa>keHUit B COOMPAIOIINX
U pacceuBaromux JMH3ax. Dopmyia
TOHKOM JIMH3bl. YBEINYEHHE, IaBAEMOE

JIMH301

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTHU FCOMCTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdepennuss  ceera.  KorepeHTHble
HCTOYHUKHU. Ycnosus HaOII01eHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEpPEPEHIIMOHHON KapTHHE OT JBYX




CI/IHq)a3HLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus  cBera.  udpakuuonHas
pemérka. YcinoBue HaOMIOACHUS TIABHBIX
5.3.9 MaKCHMYMOB npu NaJeHuN
MOHOXPOMATHYECKOTO CBETa Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBera

TexHuyeckue yCTpPOMCTBA: OYKH, JyIa,

¢doToanmnapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOTI, TEJIECKOT, BOJOKOHHAs
OIITHKA, TU(ppaKIOHHAs pelérka,
TIOJISIPOH T
IIpakTrnueckue paboTHI. N3mepenue

5312 IMoKasarcjisd IMPEIOMIICHUA. Hccnegosanne

CBOWCTB  M300pakeHWM B JIMH3aX.

HabGmronenue aucnepcun cBeTa

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

['paHunubl TPUMEHHMMOCTH KJIACCHYECKOU
MEXaHUKH. [octynatsl TEeOpUn
6.1 OTHOCHUTEIIbHOCTH: WHBAapPUAHTHOCTD
MOJYJII CKOPOCTM CBE€Ta B BakKyyMe,

MIPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMelUIeHHe BPEMEHM U COKpAILLEHHUE

JUINHBI

6.3 DHeprus U UMIYJIbC CBOOOHOM YaCTHIIBI

CBs3p Macchl € SHEprued M HMMITYJIbCOM
6.4 CBOOOJHOW YacCTHLBL. OHEPrust MOKOs

CBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyina Ilnanka cBsa3u sHEpPrUn
7.11 doTroHa ¢ ero uacToTOW. OHeprus u

UMIYJIbC GOTOHA




7.1.2

OtkpsiThe U uccienoBanue Gorodddexra.
Ombitet AL CroneroBa.  3aKOHBI

dotorddekra

7.1.3

YpaBHeHue DHHIITENHA IS
dotorddexra. «KpacHas TPaHULIA»

dotorddekra

7.1.4

Hasnenne cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYeCKoe JeHCTBHE CBETA

7.1.6

TexHUYecKHue yCTPOUCTBa: (HOTOIIEMEHT,
dboTOIaTUHK, COJIHEYHAas Oarapes,

CBETOIUO/I

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITE
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aroma. HnaHeTapHa;{ MOJCJIb aTOMa

71.2.2

[Toctynatsl bopa. N3nyyenue u
norjouieHre (OTOHOB TMpU  TMEpexoie
aToMa C OJHOIO YpPOBHS DJHEPrUM Ha
npyroi. Buael ciektpoB. CHeKkTp ypoBHEU

OHEPIrur aroMa BOAOpoOJa

7.2.3

BoaHoBEIe cBolicTBa 4yacTull. BoOJIHBEI e
Bpoiins. KopnyckymnsipHo-BOJHOBOM
nyanu3M. Jludpakuus SIEKTpPOHOB Ha

KpucTajjiax

71.2.4

CroHTaHHoe H BbBIHYXXJICHHOC H3JIYUCHUC.

YcTpoicTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHuueckre yCTpONCTBA: CIEKTPaJbHBIN
aHanmu3 (CHEeKTPOCKOM), J1a3ep, KBAaHTOBBIN

KOMIIBIOTED

7.2.6

[Tpaktuueckue  pabotel.  HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6J'IIOJICHI/ISI H peructpanuu

SJICMCHTAPHLBIX YaCTHIL




7.3.2

OTKkpbITHE  PaaUOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompenencHuio cocraBa
paauoakTHBHOTO u3nydeHus. (CBoiicTBa
anbda-, 6era-, raMMa-u3IydeHus. BiusHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEWUTpOHA.
Hyxnonnass moznens sinpa ['eitzenbepra —
WBanenko. 3apsn siapa. MaccoBoe umcio

sanapa. M3oTonsl

7.3.4

Anba-pacna. DNIEeKTPOHHBIN u
MO3UTPOHHBIA  OeTa-pacnaj. INamma-
U3ITy4YeHHeE. 3aKOH  paJMOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBSI3M  HYKIIOHOB B SIIpE.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Anepusie peakuuu. JleneHue U CUHTE3

aaep

7.3.7

Anepubiit peakTop. TepMmosiepHbIi
cunte3. [lpobmembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTHKU.  IJKOJOTHUYECKUE

ACIICKThI H,Z[CpHOﬁ OHCPICTUKU

7.3.8

OnemMeHTapHble  YacTulbl.  OTKpbITHE
MO3UTPOHA. dyHAaMeHTalbHbIE

B3aI/IMO,Z[eI>'ICTBPI$I

7.3.9

TexHudyecknue  yCTpPOWCTBA:  JO3UMETP,
Kamepa BunbcoHa, smepHBId peakTop,

aToMHasa OoMm0a

7.3.10

[Tpaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTULL (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. CosBe3ausi, spKue

3BéSI[BI, IJIaHETHI, UX BUAUMOC IBUKCHUC

8.2

Conneunas cucteMma. IlmaHeTel 3eMHOMU




rpynnel.  IDmaHersl-ruranTel UM UX
CIIyTHUKH, KapJIMKOBBIE IUIAHEThI. Maiblie

testa COJTHEYHOM CUCTEMBI

8.3

Comnne, ¢otochepa wu  atmocdepa.

CosHEeuHAas aKTUBHOCTH

8.4

Wcrounuk sueprun CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKH:
Macca, CBETHMMOCTb, Paauyc, TeMIIEpaTypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpaJIbHBII  KJIaCC — CBETHUMOCTB.
3BE3abl  IJIABHOM  TOCIIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBbY IS

3BE37] ITIaBHOI MTOCIEN0BATEILHOCTH

8.6

##HPar###BuyTpeHHee  cTpoeHHe  3BE3L.
COBpeMeHHLIe MpEaACTaBJICHUA (6]
npoucxoxenu u somoiyu ConHoa u

3BE31. DTaIbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilyrb — Hama [anaktuka.
CnupanbHas CTPYKTypa lNanaktukwu,
pacrnpeneneHue 3BE3N, Tra3a U IBUIN.
[lonoxenne wu nBwxenne ConHua B
lamaktuke. Ilmockas wu  chepuueckas

IHOACHUCTEMBI TamakTukn

8.8

Tunel ranaxkTuk. Pagmoramaktuxku u

KkBa3zapbl. UEpHBIE IBIPHI B S/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenune — BceeneHHOM.
3akon XaO6na. PaszOeranuwe ramakTHK.
Bospact u pamuyc BceneHHou, Teopus
bosbmioro  B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyueHue

8.10

Macmtabnast ~ ctpykrypa  Bcenennoil.
Meraranaktuka. Hepeménnbsie npoOnemsl

ACTPpOHOMHU




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

METOANYECKHUE MATEPHAJIbBI 1JIA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






