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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHsI Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3yibTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON MporpaMMel, npeactaBieHHbix B PI'OC
COOQO, a Ttakxe c yuérom (enepanbHOil paboyeil mporpaMmbl BOCHUTAHHUS U
KOHLEMIUU MpenojaBanus yueOHoro npenmera «dusznka» B 00pa3zoBaTeIbHBIX
opranuzanusax  Poccuiickorn ~ Depepanuu, — pealu3yrOlIMX  OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpamMMbl O (U3MKE HampaBieHO Ha (OpPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MHpa oOydwarouuxcs 10-11 kiaccoB mnpu
oOydyeHuH uX @u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-
nesiTenbHOCTHOTO — moaxonaa. [Iporpamma 1o ¢u3MKE  COOTBETCTBYET
tpeboBanusasM PI'OC COO k miIaHUPyeMbIM JHMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3ysibTaTaM 00Yy4YeHHs, a TAK)KE YUYUTHIBAET HEOOXOIUMOCTh
peanu3anuu  MEXIPEIMETHBIX CBA3€H (U3UKH C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMM TIpeaMeTamMHu. B Hell ompenensitoTcss OCHOBHBIE UEIH W3Yy4YCHHS
¢u3MKU Ha YpOBHE CpPEeIHEro 00IIero 0Opa3oBaHus, IIIAHUPYEMbIE PE3YJIbTAThI
OCBOCHHS Kypca (PU3UMKH: JUYHOCTHBIC, METANpeIMETHbIE, NMpeAMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no (usuKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTAThl OCBOCHHS Kypca (PU3MKH Ha 0a30BOM YpOBHE,

B TOM YHCJI€ MPEIMETHBIE pe3yIbTaThl IO ToJaM 00y4eHHUS;

e conepxaHue yuyeOHoro npeamera «Du3nkay mo rojgaM o0ydeHuUsI.

dusrka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX IMPHUPOJIbI, BBHICTyIas B
Ka4yecTBE y4eOHOI0 IMpeIMeTa B IIIKOJI€, BHOCUT CYIIIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHMK 00  okpyxkatomem wmupe. llkombHbII  Kypc  Gu3HKH @ —
CUCTEMOOOPA3yIOMMA I  €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB,
MOCKOJIbKY (hU3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBJICHMHIA,
M3ydaeMbIX XUMHEH, Owmoisioruei, usmdeckoi reorpadueidi m acTpOHOMHEH.
Hcnonp30BaHue M akTUBHOE NpPUMEHEHHE (PU3MYECKHX 3HAHHUM ompeaenser
XapakTep M pPa3BUTUE Pa3HOOOPa3HBIX TEXHOJIOTUH B cdepe SHEPreTHKH,
TPAHCIOPTAa, OCBOEHUSI KOCMOCA, MOJY4YEHHUs] HOBBIX MaTEpPHAJIOB C 33JlaHHBIMU
cBoiicTBaMM ® JApyrux. W3yudenue (U3MKM BHOCHUT OCHOBHOW BKJAJ B
(GopMupOBaHUE E€CTECTBEHHO-HAyYHOW KapTHHBI MHpa OOydaromuxcs, B
GopmMupoBaHue yMEHUH TPUMEHATH HAY4YHBIH METOJl TO3HAHUS MpH
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEIOBaHUN.



B ocHoBy kypca (usuku I YpOBHSI CpEIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH Psi HJEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHLHUIBI €ro
MTOCTPOCHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEMl Kypc SIBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTEPHAIl U3 BCEX pa3eioB (PU3UKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepualn Kypca (U3HKU
o0beUHEH BOKPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBISeTCA
(dopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzaius mpeanoiara€T HUCIOIb30BaHUE
I'YMaHUTapHOTO MOTEHIHada (PU3NYECKON HAyKH, OCMBICICHHE CBSI3U PA3BUTHUS
¢u3uku Cc pa3BUTHEM O0OIIECTBa, a Takke C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou Hanpasrennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMUECKUX MPUIIOKECHH
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs: TOCPEICTBOM BBEIECHUSA DJIEMEHTOB
collep KaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHHKH U TEXHOJOTHM, a TaKKe OOCYKIEHUs
npoOJieM  palMoOHaJbHOTO  MPUPOJONOJB30BaHUS U DKOJIOTMYECKOU
0€301MacHOCTH.

CrepKHEBBIMU dJIEMEHTaAMU Kypca (PU3UKU HAa YPOBHE CPEIHETrO OOIIETO
oOpa3zoBaHus ABIAIOTCS Pu3ndecKkrue Teopun ((opMUpOBaHUE MPEICTABICHUN O
CTPYKTYpE TOCTpOEHUS (PU3NUYECKON TeopHH, poiau QyHIaMEHTAIbHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJE, TpPaHUIIAX
NPUMEHUMOCTA TEOPHM, [JIsi OMHCAHHS ECTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOIIECCOB).

CucTeMHO-AESITENbHOCTHBIHN MOX0/ B Kypce (PU3UKH peau3yeTcsl Npexe
BCEro 3a CUET OpraHU3alH YKCIEPUMEHTAIbHOMN AESITEIbHOCTH 00YyJaromMXCsl.
st 6a30BOTO YpOBHS Kypca (HU3MKH — 5TO HCIOIB30BAHUE CHCTEMBbI
(GpOHTATBHBIX KPATKOBPEMEHHBIX DJKCIEPUMEHTOB U JIAOOPATOPHBIX padoT,
KOTOpBIE B IIpOrpaMMme 1o (pusuke 00beIUHEHBI B OOIINI CIIMCOK YYEHHUECKUX
MpaKTUYeCKUX paboT. Beigenenne B ykasaHHOM TiepedHe 1abOpaTOPHBIX padoT,
MPOBOJAMMBIX i1 KOHTPOJISI U OILIEHKH, OCYIIECTBISETCA YyYaCTHUKAMU
00pa30BaTeIbHOrO MpOlecca HCXOAS M3 OCOOEGHHOCTEH IUIAHUPOBAaHUS U
ocHaieHus: kabuHera ¢u3uku. Ilpu s3TOM oOecmeunBaeTCs OBJIAJICHUE
OOy4YaromMMHCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS,



HCCIICIOBAHMS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYMH U MOCTAHOBKY OIIBITOB IO
MPOBEPKE MPENIOKECHHBIX THIIOTES.

Bonbmioe BHMMaHuE yaemsieTcs PEIICHUI0 PAcu€THBIX M KaueCTBEHHBIX
3agad. [Ipu >ToM 175 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4H C SIBHO
3aJIaHHOM (PU3NYECKON MOJIENbIO, MTO3BOJISIOIINE TPUMEHSITh U3yUYEHHBIE 3aKOHbI
¥ 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjelia Kypca, TaK U UHTETPUPYS 3HAHUS W3
pa3HBIX pa3aenoB. [ KauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISFOTCS 3a/aHUs
Ha O0BSICHEHHE MPOTEKaHUs (PU3MUECKUX SABICHUH U MPOILIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOW MOJENTH Uil CUTyallud TPAKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHanbHO-
TEXHUYECKOMY OOECIeUeHHI0 y4eOHOro mpolecca 0a3oBbId ypOBEHb Kypca
¢u3nKH Ha YpOBHE CpEJHEro oO0IIero oO0pa30BaHWs OKEH HW3y4aThCs B
YCIIOBHSIX TIPEIMETHOTO KaOWHeTa (PM3MKHM MM B YCIOBHSIX MHTETPUPOBAHHOTO
KaOMHeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IHKiIA. B kabuHere (U3HKH
JOJKHO OBITh HEOoOXOIMMOE JIabopaTopHOe O0OPYAOBAHHUE JJISi BBIMOIHEHUS
yKa3aHHBIX B MpOrpaMMe MO (U3UKE YYCHWYCCKHX MPAKTUYECKUX padboT u
JIEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JlemoHCcTpanimoHHoe 00opyaoBaHUuE (QOPMUPYETCSI B COOTBETCTBUH C
NPUHIIMIIOM MHUHUMAJIBHOM JTOCTATOYHOCTH U 00€CleYynBaeT IOCTaHOBKY
NEPEUMCICHHBIX B MporpamMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpALUNA Jis
UCCJIEIOBAHUS M3Yy4YaeMbIX SABJICHUA U TMPOILECCOB, HSMIHUPUYECKUX U
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGoparopHoe oOoOpyaoBaHHE ISl YUYCHHYECCKHUX IPAKTHUECKUX pPadboT
dbopMupyeTcst B BUJie TEMATHYECKUX KOMIUIEKTOB U 00€CIieunBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJarommxcsa. TemMaTH4ecKue KOMIUICKTHI
Ja00paTOPHOTO O0OPYAOBAHUS JOJKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM
HCIIOJIb30BaHUM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMH TIETISIMU U3YUYCHHS (PU3UKHU B 0011IEM 00pa30BaHUM SBIISIOTCS:

e (dopMHpOBaHHE HMHTEpPECca M CTPEMJICHUS OOYyYaroIIMUXCS K HaAyYHOMY
U3YyYEHUIO MPHUPOJbI, PA3BUTHE WX MHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

e Dpa3BUTHE TMPEJICTAaBICHUH O HAYYHOM METOJE TMO3HAHUS U
(GopMUpOBaHUE UCCIIEOBATEIBCKOTO OTHOIICHUS K OKPYKaIOLIIUM
SBIICHUSIM;

e (OpMHPOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3yueHUs
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DPM3UKH;



(opMHUpOBaHUE YMEHHUI OOBSACHATH SBJICHHUS C HUCIOJB30BAHHEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE NPEICTABICHUNA O POIU (GU3UKU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JloCcTI)KeHrE ATUX 1Iee 00eCcTIeunBaeTCs PEIICHNEM CIISAYIONNX 3a/1a4 B
rpoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPeTHETO 00IIero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  ol0mux  Qusnueckux
3aKOHOMEPHOCTSX,  3aKOHAaX, TEOpUAX, BKIIOYasg  MEXaHHUKY,
MOJICKYJSIDHYIO (U3HUKY, DJIEKTPOJUHAMHUKY, KBAHTOBYIO (HU3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHHI TPUMEHSTh TEOPETUUYECKHE 3HAHUS IS
0oObsICHEHU (PU3UYECKUX SBJICHUM B TMPUPOAEC U JJISI TPUHSATHUSA
MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMUHBIX 33/ad C SIBHO 3aJIaHHOM
dbu3uYecKor MoJeNbio, 3a7a4, MOAPA3yMEBAIOIINX CAMOCTOSTEILHOE
co3JlaHue (PU3NUECKON MOJCIH, aJICKBATHOU YCIIOBUSIM 3a]1a4H;
NOHUMaHUE (PU3NUYECKUX OCHOB M NPUHIIMIIOB JICUCTBUSA TEXHUYCCKHX
YCTPOWCTB M  TEXHOJOTMYECKHX IMPOIECCOB, HUX BIUSHUA Ha
OKPYKaIOUIYIO CpENY;

OBJIQICHUE METOJJAMH CaMOCTOSITEILHOTO INIAHUPOBAHUS U MPOBEICHUS
(bu3MUeCKNX SKCIEPUMEHTOB, aHAJIM3a U UHTEPIpPETAlud UHPOPMALIUH,
OMpEIENICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHUE YCIIOBUH TS pa3BUTHSA YMEHUM MIPOEKTHO-
HCCIIEOBATENBCKOM, TBOPUECCKON AEATEILHOCTH.

Ha m3ydenne ¢uszuku (6a30BbIH ypOBEHB) Ha YPOBHE CPEIHETrO OOIIEro
obpazoBanus orBojautcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B HEZIEIIO),
B 11 xacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemseiii B mporpamMme mo (U3MKe MepedyeHb Ja0OPATOPHBIX H
MPAKTUYECKUX PabOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENAeT BBHIOOD
MpOBENICHNUs JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3nka u MeTOAbI HAYYHOI'O MO3HAHUS

®usuka — Hayka o npupoze. HayuHnsle MeTOAbI ITO3HAHUS OKPYXKAIOLIETO
mupa. Ponp dKcrepyuMeHTa M TEOpUHM B IIPOLIECCE II03HAHUS IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue puU3NUECKUX SIBJICHUI U npolieccoB. HayuHbie rumnoTessbl.
duznyeckre 3aKOHbI U TEOpUH. [ paHUIIbI MIPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u Mmecto Gpusnku B GOPpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Llemoncmpayuu

AnanoroBeie M 1UGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUxkeHHE. OTHOCUTEIbHOCTh MEXaHUYECKOTO JBUKEHUS.
Cuctema orcuéra. Tpaekropusl.

Ilepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTH) U
YCKOPEHUE MaTepUajJIbHOW TOYKH, UX MPOEKIUU HA OCH CHCTEMBI KOOPAMHAT.
CiiokeHue nepeMenieHu U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJMHEHHOE NBrkeHUE. [ paduxu
3aBUCUMOCTH KOOpPIAWHAT, CKOPOCTH, YCKOPEHUS, IyTH M NEepeMEUICHUS
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe majieHue. Y CKOpeHHuEe CBOOOIHOTO A ICHHSI.

KpuBonuneintnoe nBuxeHue. JIBH)KEHHME MaTEpUAIBHOW TOYKHA IO
OKPYKHOCTH C TMOCTOSIHHOW II0 MOJYJII CKOpPOCTBIO. YTJIOBas CKOpPOCTb,
nuHelHas ckopocTh. [lepmon m yactora oOpamienus. LlenTpocTpemurtensHOe
YCKOpPEHHE.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHHE: CIHIAOMETD,
JNBH>KEHUE CHAPAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mopens CHUCTEMBI OTCYETAa, WJUTFOCTPALIUS KHHEMaTUYECKUX
XapaKTEPUCTHUK JIBUKECHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenne nBukeHus: Teia, OPOLIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHus CBOOOTHOTO TaICHHUS.

Hanpagnenne ckopocTu npu JBM>KEHUHU MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHrne HepaBHOMEPHOTO ABMUKEHUS C LETBIO ONPEICICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOIIEHUS MEXIY MyTAMH, MPONUJICHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE PABHBIE MPOMEXKYTKHM BPEMEHHU MPH PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yuenune nBr>KeHUs IapuKa B BA3KOU KUIKOCTH.

N3yuenne nBrxeHus Teiaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpuHuun  otHocutensHocTH [anmumnes. IlepBeit  3akoH  HbrotoHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa
JUI MaTepUaJbHOU TOUKU. Tpernii 3akoH HbproTOHA 111 MatepuanbHbIX TOYEK.

3akoH BcemMupHoro TtsaroteHus. Cuna Ttsoxectu. llepBas kocMuueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenune. Buabl Tpenus (IOKos, CKOJbXEHHUs, KadeHwus). Cuiia TpeHwUs.
Cyxoe tpenue. Cuna TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Koaddumuent
TpeHusi. Cuia COnpOTUBIICHUS IPU IBUKEHUU TEJA B )KUJIKOCTH WUJIU Ta3e.

[locTynarenpHOE U BpaliaTeIbHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MoOMEHT CHJIBI OTHOCUTENIBHO OCH BpamieHus. [lmedo cuibl. YcioBus
pPaBHOBECHS TBEPJIOTO TENA.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHCHUE: IMOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepLIUU.

CpaBHeHUE Macc B3aMMOICCTBYIOIINX TEJl.

Bropoii 3akoH HeroToHa.

N3smepenue cuil.

CnoxeHue Cuil.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAaIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUU.



CpaBHEeHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tella, MMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenusn ¢ Mexanuke

Nmnynbe maTepuaibHON TOYKM (Teia), CUCTEMbl MaTe€pUAIbHBIX TOYEK.
NMnynbC cWiIbl U1 UBMEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHMS MMITYJIbCA.
PeaktrBHOE IBUKEHHUE.

Pabota cuibl. MOIITHOCTH CHUJTBI.

Kunernueckass sHeprusi matepuanbHOM Touku. TeopemMa 00 M3MEHEHUU
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [ToTeHimanbHas SHEprus yIpyro
neopMUpoOBaHHON TIpyXUHBL. [loTeHIManpHAs dSHEpPrusi Tejaa BOJIU3H
MOBEPXHOCTH 3E€MJIU.

[loTenuuanbHple W HENOTEHIMalIbHble  cUibl.  CBiI3b  paboOTHI
HEIMOTEHIUAJIBbHBIX CUJI C U3MEHEHUEM MEXaHMYECKON IHEPrUM CUCTEMBI TEl.
3aKOH COXpaHEHUS] MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KOIED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[lepexon moTeHUIMANBHOW SHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombi

N3yuyenue abCOMOTHO HEYNIPYTOTO y1apa ¢ TOMOIIBIO IBYX OJMHAKOBBIX
HUTSAHBIX MAATHUKOB.

HccnenoBanue cBs3u pabOThl CHIBI C HM3MEHEHHUEM MEXaHHYECKOH
SHEPIrUH TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoaekyasipHasi pu3nKa 4 TEPMOIMHAMHUKA

Tema 1. Ocnosbl MoNEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIC TIOJIOXKCHHUSI MOJICKYJISIPHO-KMHETHYECKOW TEOPUU U HX
onbITHOE oOocHOBaHWe. bpoyHoBckoe aBuxkeHue. Hubddysus. Xapaxrep



JIBUKECHUS W B3aUMOJICMCTBUS 4YaCTHUL] BelIeCcTBA. MoAEnuM CTPOCHUS Ta30B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mojaenen. Macca u pasmepsl monekyn. KomuuectBo BemectBa. llocTosiHHas
ABorajipo.

TemoBoe paBHoOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Lenbcns.

Mogens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHUE MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACATBHOTO raza. AOCONIOTHAs TeMmIlepaTypa Kak mMepa
CpeaHe KMHETMYECKOW SHEPruM TEIIOBOrO IBMXKEHMS 4YacTull rasza. [llkana
temniepatryp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHHEe MeHzaeneeBa—
Knaneiipona. 3akon [laneTona. M3omporneccsl B €aIbHOM T'a3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BellecTBa. ['paduueckoe TpeACTaBICHUE  HU3OIMPOIECCOB:
u30TepMa, U30Xopa, u3o0oapa.

TexHuueckue YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OGapomerp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCUHEHUN.

OnpiTel 10 1 y3UN KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopgaens onbita IllTepha.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMOJIEUCTBHUSL.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABICHUS ra3a HA CTCHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOUIUE YPABHEHUE COCTOSIHUSL WJIEAJbHOTO Tasa,
U30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Macchl BO3AyXa B KIIACCHOM KOMHATE HA OCHOBE U3MEPEHHUI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

UccrnenoBanue  3aBUCHMOCTH  MEXIY  [apaMEeTpaMu  COCTOSIHUS
pPa3peKEHHOrO Tra3a.

Tema 2. Ocnogbl mepmoOOUHAMUKU

TepMoauHaMuueckas cHUcTeMa. BuyTtpennss JHEPrus
TEPMOJMHAMUYECKOH CHUCTEMBI U CIOCOOBI e€ wu3MeHeHus. KomamdecTBo
TEIJIOTHI M paboTa. BHyTpeHHSI SHEPTUsl OAHOATOMHOIO UAEATbHOTO ra3a. Buasl
TEIUIONEPEIaUYn: TEIUIONPOBOJHOCTh, KOHBEKLMS, HW3JIy4YEeHUE. Y IesbHasd
TEIUIOEMKOCTh BellecTBa. KOIMuecTBO TEMIOTHI IPH TEILIONEpeIaye.



[lonstue o0 agmabatHOM mporecce. llepBblli 3aKOH TEPMOJIMHAMUKHU.
[IpumeHneHue nepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoit 3akon TepMmoauHamuikd. HeoOpaTuMOCTh MpOILIECCOB B MPUPOJIE.

TemmoBble  MamuHbl.  [IpUHOMOBI  AEWCTBUS  TEIJIOBBIX  MAIIMH.
[IpeoOpazoBaHusi PHEpruM B TEIUIOBBIX MaminHax. Kosd@uimeHT moiae3Horo
nevictBus TeruioBod mamuHbl. [lukn KapHo u ero xko3puiMeHT MoJIe3HOTO
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETNTIOIHEPTETUKH.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUraTellb
BHYTPEHHET'0 CrOpaHusi, ObITOBOM XOJIOIUIBHUK, KOHJIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW PHEPTHM Teja MPU COBEPIICHUH PabOThI: BHUIET
npoOKU U3 OYTBUIKU TIOJ JICMCTBHEM CXKAaTOro BO37yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3Menenne  BHYTpeHHEW  sSHeprum  (TeMmmeparypbl) Tela  IpH
Terionepeaaye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUIO BO3JyXa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenn mapoBod  TypOWHBI, JBUraTedsi BHYTPEHHErO0 CrOpaHuUf,
PEaKTUBHOIO JIBUTATEIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue ynenbHOU TENI0EMKOCTH.

Tema 3. Azpezammnvle cocmoanus eeuwjecmea. Pazoewvie nepexoovl

[Tapoob6pa3zoBanue u koHaeHcanus. Mcnapenne u kunenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsA BIAXXHOCTh BO3Ayxa. HacwlmieHHbIM map. YenbHas TeruioTa
napoo0Opa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe tenmo. Kpucrammueckue u amopdHbIe Tena. AHH3OTPOIHS
CBOMCTB KpuctaimioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u KpucTamu3auus. Y AesibHas Teriora miasieHus. Cyoaumanusi.

YpaBHEHHE TEIIOBOTO OaaHca.

TexHnueckne yCTpOMCTBA M IMPAKTUYECKOE ITPUMEHEHHE. TUTPOMETP U
[ICUXPOMETP, KAJOPUMETP, TEXHOJIOTUHU TOJTYyUYEHUSI COBPEMEHHBIX MaTEpHUAJIOB,
B TOM YKCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kurnenue npu moHN>KEHHOM JaBJICHUU.

Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

HaGnronenre HarpeBanus U I1aBJICHUS] KPUCTAJUTMYECKOTO BEILIECTBA.



JleMoHCTpanust KpUCTAIIOB.
Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenue oTHOCUTENIHHOM BIIaKHOCTH BO3/TyXa.

Pazjen 4. DiiekTpOAMHAMHUKA

Tema 1. dnekmpocmamuxa

OnekTpu3anus Tell. ONEKTpUYECKU 3apsia. J(Ba BuAa 3JIEKTPUYECKUX
3apsaoB. [I[pOBOJHMKH, NUAJNEKTPUKUA U TOJYIMPOBOJHUKUA. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsgoB. 3akoH Kynona. TouyeyHbIl 3leKTpUYECKUI
3apsa. Dnekrpudeckoe nosie. Hanpspk€HHOCTH saekTpudeckoro modis. [Ipuniun
CYyHEPIO3UIMH AIIEKTPUUYECKUX MOJIeH. JINHNN HANIPSHKEHHOCTU DJIEKTPUUECKOTO
noJIsl.

Pabora cun onektpocratnueckoro moisa. [lorennman. PasHocTh
noTeHuuanoB. I[IpOBOJHMKM M JHMAJIEKTPUKUA B DIJIEKTPOCTATUUYECKOM IIOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD MIJIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsKEHHOTO KOHIEHCATopa.

TexHuueckne ycTpoHCTBa M MPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPOCKOII,
ANEKTPOMETP, IJIEKTPOCTATUYECKAasl 3allUTa, 3a3€MJIEHHE OJIIEKTPONpPUOOPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN almapat, CTPYWUHBIN PUHTEP.

Ilemoncmpayuu

Y CTpOoNCTBO U MPUHIUIT AEUCTBUSA AJIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BAaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaThuecKas 3anuTa.

JIM3IIEKTPUKH B 3JIEKTPOCTATUUECKOM I1OJIE.

3aBUCUMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOLIAIu
IJIACTHH, PACCTOSHUS MEXKAY HUMU U TUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOr0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombi

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mox. Toxu 6 paznuunwix cpedax

DNEKTPUYECKUU TOK. YCJIOBHUS CYIIECTBOBAHUS 3JIEKTPUUYECKOrO TOKA.
Ncrounuku Toka. Cuna Toka. [locTOAHHBIN TOK.

Hanpsixenne. 3akon Oma aJ1s yyacTka LEIH.



DIIEKTPUYECKOE COINPOTUBIICHHUE. Y IEIBHOE CONPOTUBIICHUE BELIECTBA.
IlocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COETMHEHNE IPOBOAHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jlxoyna—Jlenna. MoiHOCTh
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE COIPOTUBJIEHUE NCTOYHUKA TOKA.
3akon Oma 11 m1oONHOM (3aMKHYTOM) »aiekTpuueckord 1enu. Koportkoe
3aMbIKaHUE.

ONEeKTpOHHAsT  NPOBOAUMOCTH  TBEPIABIX  METALIOB.  3aBUCHMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DNIEeKTpUUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[onynpoBoguuku.  CoOcTBeHHass M OpUMeEcHass  MPOBOIUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexo/a. [lonynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYECKMA TOK B pacTBOpax M pacilaBax JJIEKTPOJUTOB.
DNeKTpoauTHYECKas IUCCOLMAUs. DIEKTPOIIN3.

DneKkTpuueckuid ToK B razax. CaMOCTOSITENbHBII U HECAMOCTOSTEIIbHBIN
pazpsan. Monuus. [Lnazma.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJILTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTUBIICHUS, BAKYYMHBIN
JTUOJT, TEPMUCTOPHI U (HOTOPE3UCTOPHI, TOTYIPOBOAHUKOBBIN IHOM, TalbBaHUKA.

Ilemoncmpayuu

N3mepenue cuibl TOKa U HaIpsSHKEHMSL.

3aBUCHUMOCTb CONPOTUBIICHHS HUIMHAPUYECKUX TPOBOIHUKOB OT JJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemanHOE COeIMHEHUE TTIPOBOJHUKOB.

[IpssMmoe wu3MepeHue HNEKTpPoABMKYIIEeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb COMPOTUBIIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia U NpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSISA MPOBOAUMOCTD JUO/IA.

Vuenuueckuii oxcnepumenm, rabopamopmsie pabomol

N3ydeHne cMEanHOro COeIMHEHUS PE3UCTOPOB.

N3mepenune aneKTpoABUIKYIIEN CUIIbl HCTOYHHKA TOKA U €T0 BHYTPEHHETO
COIPOTUBIICHUS.

Hab6monenne amexTpoimsa.

MexnpeamMeTHbie CBSA3U



N3yuenue kypca ¢pusuku 6azoBoro yposHs B 10 kiacce ocyiiecTBisiercs ¢
yu4€TOM COAEPKATETBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH,
OMOJOruHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusvie nonsamus, CBSI3aHHBIE C U3YYCHUEM METOAO0B HAYYHOT'O
MO3HAHMS: SBJICHUE, HAYYHBINH (PakT, TMrmoTe3a, pu3nueckas BEIWYMHA, 3aKOH,
TEOpHsi, HAOIIOICHNE, YKCIIEPUMEHT, MOJICIIMPOBAaHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelieHHe CUCTEMbl ypaBHEHWH, IWHEHHas QyHKIHS,
napa6osa, runep0osna, ux rpad)uku U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKLIUHU:
CHHYC, KOCHUHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXECTBO, BEKTOPHI M UX MPOCKIIMH Ha OCH KOOPJIUHAT, CJIOKEHHE BEKTOPOB.

Buonoeus: mexaHndeckoe ABMKEHUE B )KUBOH npupoae, AU Qy3usi, 0cMoc,
TETUIOOOMEH  JKUBBIX  OpPraHu3MOB  (BHIbI  TEIUIOTNEpeAaud, TEIIOBOE
paBHOBECHE), TICKTPUUECKUE SBJICHHSI B )KUBOU MPUPOJIE.

Xumusi: TACKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB W MOJIEKYIL,
MOJTb BEII[ECTBA, MOJIIPHAs Macca, TeIJIOBBIE CBOMCTBA TBEPABIX TEII, JKUIKOCTEH
M Ta30B, AJIEKTPUICCKUE CBOMCTBA METAIIJIOB, DJIEKTPOIUTHYSCKASI TUCCOITUAITHS,
raJibBaHuKa.

I'eoepagpus: BNaxHOCTh BO3/1yXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonocus: ipeoOpa3oBaHKE IBUKEHUI C UCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHHUKE, MOJUIMIIHHUKH, HCIIOJIb30BaHUE 3aKOHA COXPaHEHUs
UMIIyJbCa B TEXHUKE (pakeTa, BOJOMET W JApYrue€), ABUraTeslb BHYTPEHHETO
CropaHusi, ImapoBas TypOMHa, OBITOBOM XOJOIWIBHUK, KOHIWULIMOHED,
TEXHOJIOTUM TIOJIy4€HHS COBPEMEHHBIX MaTepHaJoB, B TOM  YHUCIE
HaHOMAaTEepUajIoB, U HAHOTEXHOJIOTUH, FIEKTPOCTATUYECKAs 3all1UTa, 3a3€MIICHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEp, 3IIEKTPOHArpeBaTeIbHbIE
IPUOOPHI, IIEKTPOOCBETUTEIBHBIC TPHUOOPHI, TAIbBAaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKka
Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKYUSA
IlocTtositHHBIE MarumThl. B3anmMoaelCTBHE NOCTOSHHBIX  MAarHUTOB.
MarauTtHoe noisie. Bektop MarHuTHOW WMHAyKuud. [IpuHIUN cynepnosuuuun
MarHuTHBIX MoJiel. JIMHMKM MarHuTHOM MHAYKUWU. KapThHa JUHWA MarHUTHOU
WHIYKIIAU TOJI TOCTOSTHHBIX MAarHUTOB.



MarauTtHoe T1OJ€ MPOBOJHHMKA C TOKOM. KapThHa NIWHUNA HHAYKIAU
MAarHUTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJHUKA, KAaTYIIKH ¢ TOKOM. OnbIT DpcTeaa. BzaumoieiicTBre nNpoBOIHUKOB
C TOKOM.

Cuna Amnepa, e€ MOAyJIb U HAIPABJICHUE.

Cuna JlopeHua, €€ MOIynb W HampaBieHHE. J[BMXKEHHE 3apsyKEeHHOU
YacTHIIbl B OTHOPOJTHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

SIBiieHMEe DIIEKTPOMArHUTHOW HMHAYKUMMU. IIoTOK BekTOpa MarHUTHOM
WHIYKIUU. OJEKTPOABIKYIIAS CUJIa MHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu Dapanes.

BuxpeBoe snekTpuueckoe mojie. IDIEKTPOABMKYIIAS CUJa WUHAYKIHWHU B
MPOBOJAHUKE, JBUKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHOyKTUBHOCTh. SIBIEHME CAaMOMHIYKIMU. OJEKTPOABMKYIAS CHJIA
CaMOUHIYKIIUH.

DHEpPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpOMCTBA M NIPAKTUYECKOE IPUMEHEHHUE: IMOCTOSHHBIE
MAarHMThl, 3JIEKTPOMArHUTHI, 3JEKTPOJBUIATENIb, YCKOPUTEIU DIJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHASI 1I€Yb.

Ilemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE PIEKTPOHHOIO MTy4YKa MarHUTHBIM TOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumonenictBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeuctBue cuiibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenuna.

3aBUCUMOCTh  BJIEKTPOJABIDKYIIEH  CHJIBI  MHAYKIUU OT  CKOPOCTH
W3MEHEHUsI MarHUTHOT'O TTIOTOKA.

SIBneHne cCaMOMHAYKIIHH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3y4yeHrne MaratuTHOro MoJist KaTyIIKU C TOKOM.

HccnenoBanne neiCTBUS MOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHON MHIYKIUU.

Pa3zgen 5. Kosie0anus u BOJHBI



Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble Ko1eOanus

Konebarenbnas cucrema. CBoOOAHBIE MEXaHUYECKHE KOJI€OaHHUS.
I"apmonunyeckue konedanus. Ilepuon, yactora, aMmuTyaa u ¢asza KojieOaHUM.
IIpyXrHHBIN MaATHUK. MaTeMaTU4YECKU MasATHUK. Y pABHEHUE TAPMOHUYECKUX
koneOanuii. [IpeBpailieHre YHepruu Mpy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbhbiii koHTYp. CBOOOJIHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHUS B
UJeaNnbHOM KOJ€OATeTbHOM KOHTYpe. AHAJIOTHS MEXAy MEXaHHMYECKHUMH H
ANEKTPOMAarHUTHeIMU KoJsiebaHusiMu. Popmyna Tomcona. 3akoH coxpaHEHUS
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o  3aryxamomux  KosueOaHUAX.  BwIHyXJeHHbIE
MexaHuueckue kojebaHusi. Pe3zonanHc. BbIHyXIE€HHbIE 3JE€KTPOMarHUTHbIE
KOJIeOaHusI.

[lepemennblii Tok. CHHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTh
NEPEeMEHHOr0 TOKa. AMIUIUTYIHOE M JIEWCTBYIOIEE 3HAUYECHHUE CUJIbI TOKA U
HaIPSKEHUSI.

TpancdopmaTtop. [Ipou3zBoacTBO, nepegava " norpebiieHue
ANEKTPUUECKOW DHEPrud. OKOJOTMYECKHE PUCKH TMpPU  MPOU3BOJCTBE
ANeKTpo3Heprun. KyiabTypa MCIONIB30BaHUS 3IEKTPOIHEPTUUA B MOBCEIHEBHOM
KU3ZHHU.

TexHuueckre ycTpoWCTBa M MPAKTHUYECKOE NMPUMEHEHHE: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Ilemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHONW CHUCTEMBI (MPYXUHHBIA WIIH
MaTeMaTUYE€CKUI MasITHUK).

HaGmronenne 3aTyxarmmmx KojaeoaHu.

HccnenoBanre CBOWCTB BRIHYKICHHBIX KOJICOAHUIA.

Hab6monenue peonanca.

CB0OOOIHBIE PTIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUS OT BPEMEHU)
JUTSI JIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHC npu 1OCIIEAOBATEIBHOM COEIWHEHUM PE3UCTOpA, KaTYLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenp JIMHUN 3JIEKTPONepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

NccnenoBanne 3aBUCUMOCTH MEPUOA MaJlbIX KOJIEOAHUI rpy3a Ha HUTHU
OT JIJTMHBI HUTU U MACCHI rpy3a.



UccnenoBanne mnepeMEHHOTO TOKa B ILENM U3 MOCIEAOBATEIBHO
COEMHEHHBIX KOHJICHCATOPA, KATYIIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbLE GOIHbL

Mexannyeckue BOJIHBI, yclIOBUSI pacnpocTpaHeHus. Ilepuona. CkopocThb
pacnpocTpaHeHus W JyMHa BOJHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
WuTtepdpepentus u nuPpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. YCIOBUSI M3JIYyUYCHHS DSJIEKTPOMATHUTHBIX
BOJIH. B3anmuas opueHtauus BekTopoB E, B, V B 35IeKTpOMarHuTHOM BOJIHE.
CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE, MOJSIpU3aLINs,
nudpakius, uarepdepenius. CKopocTh dJEKTPOMAarHUTHBIX BOJIH.

[Ixana >MeKTpOMAarHUTHBIX BOJH. [IpuMeHeHNE 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHuMIBEl paguocBs3u U TeneBuaeHUs. Pagnonokanms.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuveckne ycTpoOMCTBA M MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YIbTPA3BYKOBAs JUArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U pacIpPOCTPAaHEHHUE MOMEPEUHBIX U MTPOIOJIBHBIX BOJH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ PEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenune natepdepeHimu 1 1udpakiiny MEXaHUIECKHUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYJIO0M U
4acTOTOM KoJieOaHuH.

HUccnenoBanne  CBOMCTB  BJIEKTPOMATHUTHBIX  BOJIH:  OTPa)XCHUE,
MpesIoMJICHHE, O pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsamMonuHerHOE pacIpPOCTPAHEHHE CBETA B
ogHopoaHou cpene. JIyu cBera. ToyeuHbId HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaykeHus cBeTa. [locTpoeHne n300pakeHnii B
IJIOCKOM 3€pKalie.

[Ipenomiienne cBeTa. 3akoHbBI MPEIOMIJIEHUSI CBeTa. AOCOJIOTHBIN
nokasarens npesnomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHpiil yrou
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CinoxHbIi cocTaB Oenoro cseta. Lper.



ColOuparomiue W paccewBarolive JIUH3bl. ToHKas auH3a. DOKycHOE
pPacCTOSIHME U ONTHYECKasl cujla TOHKOW JHH3BL. [locTpoeHue nzoOpaxeHuil B
coOMparoUIMX U pacCeUBAIOIINX JIMH3aX. POpMyIia TOHKOHN JTUH3bI. Y BEJTUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUECKOU OTITUKHU.

BonnoBast ontuka. Nutepdepenius cBera. KorepeHTHbIE HCTOYHUKHU.
YcnoBusi HaOIIOEHUS MaKCUMYMOB MU MHHUMYMOB B HHTEp(pEpPEHIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus ceeta. JudpakuronHas pemérka. YcioBue HaOIIOACHUS
IJIaBHBIX MAaKCUMYMOB TMpH MaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspusanus csera.

TexHuueckue yCTpPOMCTBAa M MPAKTHUYECKOE NPUMEHEHHUE: OYKH, JIYIa,
dboToanmapar, MPOCKIMOHHBIA amnmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAas
onTHKa, Tu(paKmoHHas peméTka, moJIpousl.

Llemoncmpayuu

[IpsamoniHEHOE pacIPOCTPAHEHUE, OTPAKEHUE W TPEIOMIICHHE CBETA.
OnTuueckue npuoopkI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Moiesib CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Mojenu MUKPOCKOIIA, TEIIECKOIIA.

HaGmonenue natepdepeHnu cBera.

HaGmonenune nudpakiuuu cBera.

Hab6monenue qucrniepcuu cBera.

[TonydeHnue criekTpa ¢ MOMOIIBIO IPU3MBI.

[TomyueHue criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HaGmronenue nmoisipu3anuu cBeTa.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBONCTB N300paXeHUH B JTMH3AX.

HaGmonenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI clleNNAIbLHOM TEOPUH OTHOCUTEIBLHOCTH

['paHuibl OPUMEHUMOCTH  KJACCHYECKOM  MexaHuku. llocTymnartsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCUTENBPHOCTL ~ OAHOBPEMEHHOCTH.  3aMEJJICHHE  BPEMEHU W
COKpAILICHUE JIJIVHBL.



DHEPrus U UMITYJIbC PENSITUBUCTCKON YACTULIBI.

CBsA3p Maccbl C SHEPrU€l W HMIYJbCOM PENSTUBUCTCKOW YaCTHIIBL
DHEpPrus NOoKosl.

Pa3nen /. KBanToBas ¢pusuka
Tema 1. Dnemenmul KéaHM OGO ONMUKU
®oronsl. @opmyna [lnanka cBg3u dHEpruu (PoToHA € €ro 4YacTOTOM.
DHeprus 1 UMNyJibe (HOTOHA.
OtkpeiTe U uccienosanue Goroddpdexra. Onbitel A. I'. Cronerona.

3akonbl Gotorddexra. YpaBHenue DiiHmTerHa a1 porordpdexra. «KpacHas
rpa"una» ¢porodrddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JICHCTBUE CBETA.

TexHuveckne ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: (POTODIEMEHT,
dboTomaTunK, CoJIHEUHas 6aTapesi, CBETOIUO.

Llemoncmpayuu

®doTor(pdekT Ha yCTaHOBKE C IIMHKOBOM TIACTUHOM.

Hccnenoranue 3akoHOB BHelTHEro ¢hoTodddexra.

CBeToano.

Conneunas O6atapest.

Tema 2. Cmpoenue amoma

Mopgenbs aroma Tomcona. OnbiTel Pezepdopia mo paccessHuIo o -4acTHIL.
[Lmanerapnas moxaens aroma. lloctrymartel bopa. M3nydeHne W MOTJIOLIEHUE
(GOTOHOB TIpH TEpexXo/ie aToMa C OAHOTO YPOBHS DHEPruU Ha JIpyroil. Bumsl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOJOPOA.

BonnoBeie cBoiicTtBa wactun. Bomubl ge bpoits.  KopmnyckysspHo-
BOJIHOBOH JTYaJIM3M.

CHOHTAaHHOE U BBIHYX/IEHHOE U3JTy4YCHUE.

TexHnyeckne yCTpPOWCTBA M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pezepdopna.

Ornpenenenue AJIMHBI BOJIHBI Jla3epa.

HaGmronenne nuHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii oxcnepumenm, 1abopamophsie pabomol

Habnronenue nuHe4aToro CrekTpa.

Tema 3. Amomnoe sa0po



OKCIIEpUMEHTBI, JIOKa3bIBAIOIINE CIIOKHOCTb CTpOeHMs sapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopaa 1o  ompeneneHHi0  cocTaBa
paanoakTuBHOro wu3nydeHus. CpoiicTtBa anb(da-, Oera-, raMMa-u3JIy4CHHS.
BinsiHue paainoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE TPpOTOHA U HelTpoHa. HykinonHas monens siapa ['eiizenOepra—
NBanenko. 3apsaa aapa. MaccoBoe unciio aapa. M3oromsl.

Anbda-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIN Oera-pacnan. ["amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBs3M HYKJIOHOB B sifipe. SaepHbie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiit peakrop. Tepmosimepubiii cunTe3. [IpobdiieMbl U MEPCHIEKTUBEI
AIEPHON SHEPrETUKUA. DKOJIOTHYECKUE ACIIEKTHI SIAEPHON SJHEPTETHKH.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOMIOIEHUS U PETUCTPALIUY 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTadbHble B3auMOJIEUCTBUA. ENMHCTBO (PU3MYECKON KapTUHBI
MUpa.

TexHHUYeCcKue YCTpONCTBA W MPAKTUYECKOE NPUMEHEHUE: TO3UMETP,
kamepa Bunbscona, siepHbIil peakTop, aToMHast 0omMo0a.

Ilemoncmpayuu

CUY€TUnK HOHU3UPYIOIIUX YACTHULL.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1eMeHTBHI aCTPOHOMMH U ACTPOPUZMKH

OTtanbel pa3BUTUS acTpoHOMUM. [IpukinagHOe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0T0 Heba. Co3Be3aus, sipkue 3BE3BI, IJIAHETHI, X BHINMOE
JIBIDKCHHE.

ConHeynasi cucrema.

Connne. ConHeuHas akTMBHOCTh. McTounuk sHepruu CojHIIa U 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpamMma «CHeKTpalbHBIA KJacC —
CBETHMOCTE». 3BE3/bI I'JIABHOW IOCJIEA0BATEIILHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JJIS1 3BE3]] TJIABHOM IMOCJIEA0BATEIbHOCTH. BHyTpeHHEE CTpoeHUE
3B&371. COBpEeMEHHBIE MPEICTABICHUS O MPOUCXOKIESHUH U 3BoTolK CoJTHIIa U
3BE311. DTaIbl )KU3HU 3BE3.

Muineunsiii [1yTe — Hama I'amaktuka. [lonoxxenue u auxenue CoyiHIIA B
lNanaktuke. Tumnsl raakTuk. PaguoranakTuku v kBasapsl. YEpHBIE OBIPHI B IApaX
raJlaKTHK.



Bcenennas. Pacmupenne Bceenennoil. 3akon XaO06na. PazGeranue
ranakTuk. Teopus boibiioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoi. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabarooenus

HaGmonenust HeBoOpyXKEHHBIM IJ1a30M C UCTIOIB30BaHUEM KOMITBIOTEPHBIX
NPUIOKEHUN 1 ONpeJesieHUs TIOJIOKEHUS HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE co3Be3usi (CeBEepHOro Moaylmapus U SpKue
3BE3IBI.

Ha6monenus B reneckon JlyHsl, uianet, Mieunoro Ilytu.

Oo6o0maromiee NoBTOPEHNE

Pony ¢u3ukum u acTpoHOMHUU B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COITMAILHOM M JTHYECKOW cdepax AesATETLHOCTH YEJIOBEKa, POJib U MECTO
bU3MKM W aCTPOHOMHUM B COBPEMCHHOM HAydyHOW KapTHHE MHUpa, pPOJib
buzndeckor Teopur B POPMHUPOBAHUU NPEACTABICHUN O (PUBHUECKON KapTHUHE
MHpa, MeCTO (U3MYECKONM KapTHHBI MHUpa B OOIIEeM pIAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3U

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kitacce ocyliecTBisieTcs C
Y4ETOM COJIEpPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MAaTHKH,
OMOJOTHH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHHUEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAYYHbIA (PaKT, TMIOTE3a, (U3MUecKasi BEJIUMYMHA, 3aKOH,
Teopus, HaOMI0ACHIE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPHYECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIMU HAa OCU KOOPJIHHAT,
CIIOKEHUE BEKTOPOB, TPOM3BOJHBIC DIEMEHTAPHBIX (DYHKIMH, MpU3HAKA
MO100MS TPEYTOJIBHUKOB, ONIPEACIICHNE TUTOIIAIH TIOCKUX (GUTYp B 00bEMa Tel.

bBuonocus: snexrpudeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbIE
JBH>KEHUS B )KMBOU IPUPOJE, ONITUYECKUE SBJIECHUS B )KUBOU IPUPOAE, NIEHUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTPOEHHE AaTOMOB M MOJIEKYJ, KpPHUCTaUIM4YECKash CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMS KPHUCTALUIUYECKOM PEIIETKH,
CIICKTpaJbHbIA AHAJIU3.

l'eoepachusi: MarHuUTHBIE TIONIOCA 3€MJIM, 3QJIKW MArHUTHBIX PYII,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcusa: JNWHUU DIEKTPOIEpeNay, IE€HEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTeNb, UHAYKIHMOHHAA [€4b, pajap, paguolpUEMHUK, TEIEBU30D,
anTeHHa, Ttenepon, CBY-neuyb, NpOEKIMOHHBIA annapar, BOJIOKOHHAs OINTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Du3MKa» Ha YpOBHE CpPEIHETO OOIIEro
oOpazoBaHnus (6a30BbIN YPOBEHB) TOJKHO 00ECTICYUTh IOCTUIKEHUE CIEIYIOITUX
JUYHOCTHBIX, METAINIPEIAMETHBIX M IMPEIMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pE3yNbTaThl OCBOCHUsI ydeOHoro mnpeamera «Duzukar
JOJDKHBI ~ OTpa)xaTb  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCA C(HOPMHUPOBAHHOM BHYTPEHHEH MO3UIMEH JHUYHOCTH,
CUCTEMOM IICHHOCTHBIX OpPHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO0 OIbITa W ONbITa JESITEILHOCTU B IPOIECCE
peanu3aii OCHOBHBIX HAIIPABIICHWH BOCTUTATEIBHON JNESATEIBLHOCTH, B TOM
YHUCJIE B YACTH:

1) rpazkIaHCKOr0 BOCTIMTAHMS:

chOPpMUPOBAHHOCTh  TPAXKIAHCKONW  TO3UIIMM  OOYyYaromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJUIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAHUCTHYECKUX U
JNEMOKPAaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEILHOCTh B HHTEPECAX IPa’KIaHCKOTO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHE  B3aUMOJICHCTBOBaTH C  COLUMAJIBHBIMHM  HUHCTUTyTaMU B
COOTBETCTBHUHM C MX (DYHKIIUSAMHU U HA3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTTUTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOMN TPpa’KIaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

EHHOCTHOE OTHOUIEHHWE K IOCY/IapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHNUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIMIO W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESTENbHOCTHA YYEHOTO;



OCO3HAHKE JJUYHOTO BKJIAJa B IOCTPOSCHUE YCTOWIMBOTO OYAyIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSI:

ACTETHUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs OSCTETUKY HAy4IHOTO
TBOPYECTBA, MPUCYIIETO (PU3UIECKON HAYKE;

5) Tpy10BOro BOCIIATAHMSA:

MHTEPEC K Pa3IuuHbIM chepaM mpodecCHOHATBHOW NeITeILHOCTH, B TOM
quclie CBA3aHHBIM C (PU3MKONW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynaymied mnpodeccuu U peanu30BbIBATH COOCTBEHHbBIE JKU3HEHHBIE
TUTaHBbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTU
(GU3HKY Ha TPOTSHKCHUU BCEH KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh KOJOTUUYECKON KYJIBTYPBI, OCO3HAHKE TJIOOAIBHOTO
XapakTepa SKOJIOTHYCCKUX MPoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBJIECHHUE JCHWCTBUM B OKPYKAKOUIEH Cpele Ha
OCHOBE 3HAHMS 1ICJICH YCTOMYMBOTO PA3BUTHS YCIIOBECUCCTRA,;

pacIIMpeHne OIbITa JEATCIbHOCTH SKOJOTMYCCKON HANpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH MO0 (HU3UKE;

7) IEHHOCTH HAYYHOT' 0 TIO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UUECKON HAYKH;

OCO3HAHHME I[EHHOCTH HAy4YHOH JIesTENbHOCTH, TOTOBHOCTH B IIpoliecce
u3ydeHus: (U3UKA OCYIIECTBIATh TNPOEKTHYIO M  HUCCIEIOBATEIhCKYIO
NEeSTENBHOCTh UHIUBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE yUeOHbIe JeiicTBHS
ba3oBble JJoruueckue AeMcTBUA:
CaMOCTOSITEIbHO  ()OPMYJIUPOBaTh M aKTyaJM3UpOBaTh  IpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LEIN ACATEIBHOCTH, 3aJ1aBaTh MapaMeTPbl U KPUTECPUH UX
JIOCTHXKCHUS;
BBISIBIIATh 3aKOHOMEPHOCTA W MOPOTHUBOPEUYMS] B PACCMATPUBAEMBIX
(U3UICCKUX SIBIICHUSAX;
pa3pabaTeIBaTh TUIAH PEIICHHS ITPOOIEMBI ¢ YUETOM aHAIIM3a UMCIOIITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JEATCIIBHOCTh, OIIGHWBAaTh COOTBETCTBHUE
pe3yabTaTOB LIETISIM, OLIEHUBATh PUCKH MTOCJICCTBUH JIEATEIHHOCTH;

KOODAMHUPOBAaTh U BBHIMONHATH pabOTy B YCIOBHAX pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BHBATh KPEATHBHOE MBIIIUICHHUE TP PEIICHUH KU3HCHHBIX TTPOOIIEM.

Ba3oBble ucciieaoBaTeIbCKe AeiCTBUS:

BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOYCBHIMHU MOHATUIMU M METOJaMHU
(u3nuecKol HayKu;

BIAJIETh  HABBIKAMH  Y4eOHO-HCCIIEIOBATENIbCKOW M MPOEKTHOMU
AesTenbHOCTH B oOnmacth  (DM3WKH, CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITETTLHOMY MTOMCKY METO/IOB PeIIeHHs 3a71a4 PU3NIECKOTO COCPIKAHMS,
NPUMCHCHHIO PA3IMYHBIX METOOB TIO3HAHUS;

BJIAJIETh BHJIAMHU JICATEIHHOCTH II0 TOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPIpETallii, NpeoOpa3oBaHUI0 W TMPUMECHEHHUIO B PA3NIMYHBIX YUCOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3AAHUH YI€OHBIX MIPOCKTOB B 00JIACTH (PUBUKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJM3WpPOBATh 3ajady,
BBIJIBUTATh THIIOTE3Yy €€ pelIeHHs, HAaXOIUTh apryMEHTHI JJIsl JI0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYyYEHHbIE B XOJI€ PEIICHUs 3aJayd pPe3yJbTaThl,
KPUTHUYECKH OIEHUBATh HMX JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTENbHOU
JESITEHHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKY;

J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTHh 3HaHUSA 10 (HU3MKE B TMPAKTHUUECKYIO 00J1acTh
KU3ZHECSATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TIOJIXO/IBI M PEIICHHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, TOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmueii:

BJIa/IETh HABBIKAMH TOJTyYeHUS HHPOpMauu (U3MIECKOTO COACPIKAHUS U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH TIOUCK, aHAIU3,
CUCTEeMaTH3alMI0 U WHTEPIPETAII0O WHOOPMAITMN PA3TUIHBIX BUIOB U (HopM
MIPEICTaBIICHMS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIHH;

UCTIONIb30BaTh CpeACTBA WH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a1a4 ¢ cOOMIOACHNEM TPeOOBAHUN 3PTOHOMUKH, TEXHUKHU



0€30MacHOCTH, TUTHUEHBI, PECypCOCOEpeKEHNUs, MPABOBBIX U 3TUYECKUX HOPM,
HOPM UH(OPMAIIMOHHON 0€30MacHOCTH;

cO37aBaTh TEKCThl (PU3MYECKOIO COAEpPKaHUA B pazIMyHBIX (opmaTax c
y4€TOM Ha3HAYeHUs MHPOPMalUM W ILEJNEBOW ayIUTOPHUH, BbIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyATH3ALIUU.

KomMyHnkaTHBHbIE YHUBEpPCAJIbHbIE YUeOHbIe el CTBHUS:

OCYIIECTBJIATh OOIICHHE Ha Yypokax (U3UKH U BO BHEYPOYHOUH
TeSITeTbHOCTH;

pacmo3HaBaTh TPEANOCHUIKH KOHQIMKTHBIX CHUTyalldd © CMST4YaTh
KOH(JIMKTHI,

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MIOHMMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOW U HHIUBUIYaTbHON
paboThI;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBUH C y4ETOM 0OOIMIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO YICHA KOJUIEKTHBA;

OPUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATH JACUCTBHUS MO €€ JOCTHKEHHUIO: COCTaBIIATH IUIAH JIEUCTBHIA,
pacnpenensiTh poii ¢ y4éTOM MHEHHH YYacTHHKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaHIbl B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TO3UIMU HOBH3HHBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETMUYECKOE MOBEACHUE B Pa3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PeryasiTuBHble YHHUBepcaibHbIe YUeOHbIE 1eiCTBUS
Camoopranu3anusi:

CaMOCTOSATEIFHO OCYIIECTBISTh MO3HABATEIBHYIO IEATEILHOCTH B 00JaCTH
GU3MKH W acCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIILHO COCTAaBIISATH IJIAH PEIICHHS PACUETHBIX U Ka4eCTBEHHBIX
3a/ay, TUTAaH BBITIOJHEHUS TMPAKTHYECKOW pabOThl C y4ETOM HWMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN 1 MPEANOUYTCHU;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM;



pacIIMPATh PAMKH Y4E€OHOTO MTPEAMETAa HA OCHOBE JIMYHBIX MPEANOYTCHUN;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYAUIMH B 00IacTU
(bU3UKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTeNbHBINA U KYIbTYPHBIA YPOBEHB.
CaMOKOHTPOJIb, SMOIIMOHAIbHBIN MHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYallMsSM, BHOCUTh KOPPEKTHUBBI B JICSITEIIHLHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJeTh HABBIKAMHM IIO3HABATENIbHOW pedieKcud Kak OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTaTOB U
OCHOBaHMH;

UCIIOJIb30BaTh MPUEMBI peIIeKCHH [T OLICHKH CUTYaIluH, BHIOOpA BEPHOTO
pelIeHHUS;

YMETh OILEHUBATh PUCKM M CBOEBPEMEHHO NMPUHUMATH PEHICHHS IO HX
CHU)KEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYrUX TpPH aHaJu3e pPe3yJbTaToB
NEeSATENbHOCTH;

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJTOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTHBBI M apryMEHTbl JIPYTUX IpPU aHAIW3€ pPE3yJIbTaTOB
NEeSATENbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIUOKH.

B npouecce 1ocTUKEHNS TUYHOCTHBIX PE3YIBTATOB OCBOCHHMS TPOTrPaMMBbI
no ¢Qu3uke I YPOBHS CpEIHEro oO0Iero oOpa3oBaHUsS Yy OOYYArOIIUXCS

COBEPIICHCTBYETCS IMOIIMOHAITbHBIH WUHTEIUICKT, TIPEIOJIAr AFOTIIA A
c(hOopMUPOBAHHOCTb:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  IMOHWMATh  CBOE

AOMOIIMOHATLHOE COCTOSIHME, BUJETh HAMpPAaBICHUS pPAa3BUTHUS COOCTBEHHOM
AMOIIMOHATLHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATEHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPECHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIKCHUIO TN
U yCTeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXOS U3 CBOMX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh 3MOLMUOHAIBHOE
COCTOSIHUE JIPYTUX, YUUTHIBATH €0 MPU OCYIIECTBIEHUH OOILIEHHS, CIOCOOHOCTD
K COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIONIMX CIOCOOHOCTh  BBICTPAaUBATh
OTHOLICHUS C APYTUMH JIIOAbMU, 3a00TUTHCSA, TPOSBISATH UHTEPEC U pa3peliaTh
KOH(DJTUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K xonmy obyuenuss B 10 kjiacce npeaMeTHbe pe3ysbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MUpPA, B Pa3BUTHUH COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTHUECKOHN JEATEILHOCTH JIFOJICH;

YUHUTHIBATh TPAHMIIBI TPUMEHEHHUS HW3YUYCHHBIX (U3UYSCKUX MOJIEICH:
MaTepuajibHas TOYKa, WHEpIHalbHAasg cHcTeMa OTCYETa, aOCONIOTHO TBEPAOE
TENO, WACAIbHBIA Ta3, MOJEIN CTPOCHHUS Ta30B, JKUAKOCTEW U TBEPIBIX TEl,
TOUYCYHBIN PJEKTPUUECCKUHN 3apsi]] IPU peIeHUH GU3NUECKHUX 3a/1ay;

pacrno3HaBaTh (pU3MUECKHE IBICHUS (TIPOIECCH) K OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYISIPHO-KNHETUHYECKON TEOPUH CTPOEHHUSI BEIIECTBA U
ANEKTPOJAMHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE
JIBUKEHUE, CBOOOJHOE MaJeHHE TeJ, ABMXKEHHE MO OKPY>KHOCTH, HHEPLUA,
B3auMojeicTBue Ten, auddys3us, OpOyHOBCKOE JABMIKEHHE, CTPOCHHUE
KUJAKOCTEM W TBEPABIX TeJ, HM3MEHEHHWE O00BbEMa Tea TMpU HarpeBaHUU
(oxnaxkneHuu), TEIJIOBOE PAaBHOBECHUE, WUCIIAPEHHE, KOHJEHCAIMs, IUIABIICHHUE,
KpUCTAJUIN3a1Usl, KUTIEHHUE, BJAXKHOCTh BO3yXa, OBBILICHHUE JABJICHHS ra3a pu
€ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b MEK/y [TapaMeTpaMH COCTOSIHUSA T'a3a
B M30MpolLieccax, dIEKTpU3alus Tell, B3aUMOJEHCTBHUE 3apsJIOB;

OMKCHIBATh MEXAHUYECKOE JIBUKCHUE, UCTIONB3YsT (PU3NUECKUE BETUIHHBI:
KOOpAWHATa, MyTh, NMEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUJIa,
UMITYJIbC TEJla, KHHETUYECKas SHEPTUs, MOTEHUUANIbHASI SHEPTUsl, MEXaHUYECKAast
paboTa, MeXaHW4YeCKass MOIIHOCTh, MPH OMUCAHWU TPABHIBHO TPAKTOBATH
(Gu3HUECKHi CMBICT HUCIOJB3YyEeMbIX BEIMYHMH, WX OOO3HAYCHUS W EIUHUIIBI,
HaXO0JUTh (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BETUYUHY C IPYTHMHU
BEJINYMHAMU;

ONMUCHIBATh HU3YyUYECHHBIC TEIUIOBbIE CBOMCTBA TE€JN W TEIUJIOBBIE SIBJICHMS,
UCTIONIb3YS (PU3WYECKHe BEIWYWHBI: JABJIECHUE Ta3a, TEeMIlepaTypa, CpPeaHss



KHUHETUYECKAs SHEprus Xa0THYECKOTO JBUKECHUS MOJIEKYI,
CPEAHEKBAAPATUYHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSIA
sHeprus, padora Traza, KOIPPUUIMEHT TOJE3HOrO0 JEWUCTBUA TEIJIOBOTO
JBUTATElNA; MpU ONUCAHUU NPABUIBHO TPAKTOBATh (PU3UYECKHH CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHHUSI W €IMHHULIbI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEITUYMHAM;

ONMCBHIBATh  HM3YYEHHBIE  JJIEKTPUYECKHME CBOMCTBA  BEIIECTBA U
ANIEKTPUYECKUE SIBIICHUSI (TIPOLIECCHI), HCMONB3YSd (U3UUYECKUE BEIUYUHBI:
AIEKTPUUYECKUH 3apsijl, DIIEKTPUUECKOE TOJIE, HANIPSKEHHOCTD MOJIs1, TOTEHIUA,
Pa3HOCTh MOTEHLMAJIOB; MPHU OMUCAHUU MPaBUIBHO TPAKTOBaTh (HU3UUECKUI
CMBIC]I HCTIONB3YEMBIX BEJIIMYMH, WX OOO3HAYEHUS M EIMHMUIIbI; YKa3bIBaTh
(GopMyInbl, CBS3BIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEJIMYUHY C JAPYTUMH
BEJIMYUHAMU;

aHAIM3UPOBATH (PU3UUECKUE MPOLECCHI U SIBICHUS, UCTIONB3YS (PU3HUECKIE
3aKOHBI ¥ IIPUHLIUIIBL: 3aKOH BCeMUPHOTo TsaroteHus, I, II u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUSI MEXAHWYECKOW DSHEPrUH, 3aKOH COXPAHCHHS HMITYJIbCA,
NPUHIIMIT CYTIEPIO3UIIMU CUJI, MPUHILUIT PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, a30BBIE
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTHH TEIJIOBOTO JIBUKEHUS MOJIEKYII
c alconroTHOW TeMmmepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHMs DJIEKTPUYECKOIro 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh
CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BIPAKEHUE U YCIIOBHUS
(rpaHu1bl, 06J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPHUHIUIIBI JIEUCTBUS MAIMH, MPUOOPOB U
TEXHUUYECKUX YCTPOICTB; pa3inyaTh yCIOBUS UX O€30M1aCHOTO UCIIOIB30BAHUS B
IMOBCEIHEBHOM »KU3HHU,

BBITIOJHATh SKCIEPUMEHTHI 0 HWCCJICAOBAHUIO (DU3MYECKUX SIBICHUN U
IIPOLIECCOB C MCHOJB30BAHMEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, IIPU 3TOM
dbopmynupoBaTh mpobieMy/3agady W THUIIOTE3y YYeOHOro JKCIECPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO 00OPYAOBAaHHUA, MPOBOJIUTH OIBIT U
(GopMyIUpPOBaTH BHIBOJIBL;

OCYILIECTBJISATh MPSMbIE U KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIINYHH,
OpU 3TOM BHIOMpATh ONTHMAJBHBIM CIOCOO HM3MEpPEHHS U HUCIOJIb30BaTh
W3BECTHBIE METO/Ibl OLIEHKH IMOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEJIWYMHAMH  C
MCIIOJIB30BAaHUEM MPSMBIX U3MEPEHHM, IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(puKCHpOBaTh PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTU (DU3UUYECKUX BEJIIMYMH B
BU/JI€ TAOJINL U TpaUKOB, A€JIaTh BEIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;



co0JIro1aTh MpaBuiia 0€30MacHOTO TPy/ia IPU MPOBEICHUH HCCIIEI0BAHUN B
paMKax y4eOHOr0o SKCIEPUMEHTa, yueOHO-HCCIEN0BATENbCKON M MPOEKTHOU
NEATEeNIbHOCTHU C UCTIOJb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JTaO0OPaTOPHOTO
000py10BaHMUS;

pemarb pacu€THbIE 3aJayd C SBHO 3aJaHHOW (U3MUECKOW MOJIENbIO,
UCIIONB3Yysd (U3MUECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS
3a/1aud BbIOMPATh (DU3NYECKYI0 MOJIEJb, BBIACIATh (DU3UUYECKUE BEIMUYUHBI U
dbopmynbl, HEOOXOAUMBIC IJIsi €€ PEeIleHHs, MPOBOJUTh PACUETHl U OLICHUBATH
PeaTbHOCTD MOJIYUYEHHOTO 3HAYeHUs (PU3HMUYECKON BEJTUYUHBI;

pelarthb Ka4eCTBEHHBIE 3a1a4H: BBICTPANBATh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKACHUM C OMOPOM HA M3YyUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  TIPU  pEIIeHWH  y4eOHBIX  3aJlad  COBPEMEHHBIC
uH(OpPMaIIMOHHBIC TEXHOJIOTU U TSt MOKCKa, CTPYKTYpPHUPOBAHUS,
UHTEpPOpEeTallMd U  TMPEJACTABJICHUS Yy4eOHOM UM HAyYHO-TIOMYJISIPHOMN
uHpopMalMK, TIOTYYEHHOW U3  Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

PUBOJUTH MPUMEPHI BKJIaJ1a POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HUKE B MOBCETHEBHOMN JKU3HU
st oOecrieueHus: 0€30MacHOCTH MPHU 00paIleHny ¢ TPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJIsl COXPAHEHUS 37J0POBbS M COOIIOIEHHUS HOPM IKOJIOTUYECKOTO
NOBEJECHUS B OKPY’KaIOIIEH Cpeae;

paboTaTe B TpYIIE C BBIIOJHEHUEM PA3JIMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PAOOTy TPYIIBI, PAMOHATBHO paCHpenessiTh OOSI3aHHOCTH H
IUIAHUPOBAaTh  JIESITENIBHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJE€KBATHO
OLICHUBATh  BKJAJ KaXJOrO0 W3 YYACTHUKOB TIpPYNIbl B  PEIICHUE
paccMaTpuBaeMoi IPOOIEMEL.

K xonmy o0yuenus B 11 kijiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATH Ha MPUMEPAX POIb U MECTO PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKU U
TE€XHOJOTHH, B IPAKTUYECKOW AEATEIBHOCTHU JIFOAEH, LIEIIOCTHOCTh U €UHCTBO
duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHECHHUS W3YyYEHHBIX (DHU3UYECKUX MOJICIICH:
TOYCUYHBIN JJIEKTPUUECKUU 3apsil, Jy4 CBETA, TOYCUYHBIM HCTOYHUK CBETAa,



siepHasi MOJeb aToMa, HYKJIOHHAas MOJEJIb aTOMHOIO sijpa MpH PEHICHUU
(pu3znueckux 3anay;

pacro3HaBaTh GU3UYECKUE SIBJICHUS (IPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB  JJICKTPOAMHAMUKHA W KBAaHTOBOM  (PUBHMKHU:  DIIEKTpHUUECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUS TOKA,
B3aUMOJICHCTBUE  MArHUTOB, DJICKTPOMAarHuUTHas  WHAYKIUSA, JCHCTBUE
MarHuTHOTO TOJii Ha TPOBOJAHMK C TOKOM U JABIKYIIUHCA  3apsi,
AJIEKTPOMArHUTHBIE KOJ€OaHUsI W BOJHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHECHUE
CBETa, OTPaXKCHUE, TIPEIOMIICHHE, UHTepDEepeHIIUS, TU(PAKIU U TOJIIpU3AIUs
CBeTa, nucmepcus cpeta, poroanekrpudeckuit adpdext (hororddexr), cBeToBOE
JaBJeHUe, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aroMa  BOJAOPOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OTHCHIBATh M3yUYCHHBIC CBOMCTBA BEIIECTBA (DJIECKTPUUECKUE, MAaTHUTHEIE,
ONTHUYECKUE,  DJEKTPUUECKYI0  MPOBOJAMMOCTh  PA3JIUYHBIX  Cpel) W
ANIEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI), UCTIONB3YS (DU3UUYECKUE BEITUYHHBI:
ANEKTPUUECKUM 3apsifl, CUjla TOKA, IIEKTPUUECKOe HANPSIKEHUE, dJIEKTPUIECKOe
CONPOTHUBIICHHE, PA3HOCTH MOTEHIIMAIOB, ANEKTPOABUKYIAs Cuila, paboTa TOKa,
UHIYKLOWAST MarHUTHOTO MOJs, cwia Amiepa, cuia JlopeHna, MHIYKTUBHOCTD
KaTyIIKH, SHEPrusl 3JEKTPUYECKOTO0 U MAarHUTHOIO IOJIEW, MEePUOJ M 4YacToTa
KosebaHuii B KoJieOaTEIbHOM KOHTYpE, 3apsii M Cujla ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMATHUTHBIX KojebaHuii, (OKycHOEe paccTOsHUE U
ONTHUYECKAs] CUJIA JIMH3BI, IPU OMUCAHUU TPABUIBHO TPAKTOBATh (PU3NUYECKUIL
CMBICIT HCIIONB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS WU EIUHUIIBI, YKa3bIBATh
dbopMyInbl, CBS3BIBAIOIIME JaHHYI (PU3UYECKYI0 BEIWYHHY C JIPYTUMU
BEJIMYMHAMUY;

ONHUCHIBATh M3YUYCHHBIC KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOJIb3YS
¢u3nyuecKkre BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUs M HUMITYJIbC (DOTOHA, MEPHOJ Moiypacmanga, dHEPrus
CBSI3M ATOMHBIX SIJI€p, TP OTMHCAHUH TPABMIIBHO TPAKTOBATH (PU3HUUECKHI CMBICIT
MCIIOJIb3yeMbIX BEJIIMYMH, UX O0O3HAUCHUsS] M €IWHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMU BEIUYWHAMU,
BBIYHCIISATH 3HAUCHHE (PU3NUECKON BEITMIHHBL;

aHAM3UPOBATH (DU3UIECKUE TIPOIIECCHI U SIBICHHS, UCTIONB3Ys (hU3UIECKIE
3aKOHBI U TPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOTO U apaJIEIbHOTO
COEMHEHUS MPOBOJHUKOB, 3aKOH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIMH, 3aKOH MPSIMOJIMHEMHOr0 pacHpoOCTPAaHEHHS] CBETa, 3aKOHBI
OTPAXKEHUs CBETA, 3aKOHBI NMPEJIOMJICHUS] CBETA, YPAaBHEHUME OWHINTEWHA JJIs
dboToaddexTa, 3aKOH COXpaHEHHUS FHEPTUH, 3AaKOH COXPAHEHUS



UMITYJIbCA, 3aKOH COXPaHEHWsI AJIEKTPUUYECKOro 3apsifia, 3aKOH COXPaHECHUS
MacCcOBOT0 4HCIa, TOCTyJaaThl bopa, 3akoH paJuoakTUBHOTO pacmaaa, Ipu 3TOM
pasinyaTth CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €70 MAaTEMAaTUYECKOE BhIPAXKEHUE
1 ycJIoBUS (TpaHHUllbl, 00J1aCTH) MPUMEHUMOCTH;

OTpENENIATh HAMpaBjJCHUE BEKTOpa HWHAYKIMM MAarHUTHOTO  IOJS
MPOBOJHUKA C TOKOM, CHJIbI AMIepa 1 CHiibl JIopeHna;

CTPOUTHh U OIHUCHIBATH H300PAKEHHE, CO37aBAEMOEC IJIOCKUM 3EpPKalioM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIEPUMEHTHI IO HCCJIENOBaHUI0 (U3UYECKUX SIBIICHUN U
IIPOIIECCOB C MCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro JKCIEPUMEHTA,
coOHMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYJI0BaHMS, MPOBOAUTH OMBIT U
dbopMyIHpPOBATH BHIBOIHI;

OCYIIECTBJIITh TIPSIMbIE U KOCBEHHBIC M3MEPCHHS (DU3NUYECKUX BEITUYMH,
IpyU 5TOM BBIOMpPATh ONTHUMANBHBIM CIMOCO0 HM3MEPEHHS M HCIOJb30BaTh
M3BECTHBIC METO/IbI OIEHKHU MOTPEITHOCTEH N3MEPEHHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIUMYHH C HCIOJIH30BAHUEM
OpsIMBIX W3MEPEHM: TMPU 3TOM KOHCTPYHPOBATH YCTaHOBKY, (PUKCHPOBATH
PE3yNbTAThl MOTYUYEHHON 3aBUCUMOCTU (DU3MYECKUX BETUYUH B BHUJIEC TAOJIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOro1aTh MpaBuiia 6€30MacHoOro Tpy/a Mpu MPOBEICHUH UCCIIEI0BAHUIN B
pamMKax y4eOHOro HJKCHEpPHUMEHTa, y4eOHO-HCCIIEIOBATENIBCKON M TPOEKTHOU
JESTEIHHOCTHU C UCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOHUCTB M TAOOPATOPHOTO
000py10BaHMS;

pemars pacu€THbIE 3a7a4dl C SIBHO 3aJaHHOM (DU3WYECKOW MOICINbIO,
UCTIONB3Yys (PU3WYECKHe 3aKOHBI M TPUHIUIIBI, HA OCHOBE aHAIHM3a YCIOBUS
3a/lauyu BBHIOMPATh (PU3MUYECKYIO0 MOJEINb, BBIACIATh (HU3UYECKUE BEIUYUHBI U
dbopMyIbl, HEOOXOUMBIE 1711 €€ PEIIeHUs, MPOBOAUTH PACUETHl M OIEHUBATH
PEANBHOCTH MOJIYYCHHOTO 3HAYCHHS (PU3MUECKON BETUYNHBI,

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYXKIEHUU C OMOPOW HA M3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SIBIICHUS,

UCIIONIB30BaTh  MpPU  pEUIeHMH  Y4yeOHbIX  33a/ad  COBPEMEHHBIE
WHOOPMAITMOHHBIE  TEXHOJOTHH IS MOUCKA, CTPYKTYpUPOBaHHSI,
WHTEPNIpPETallMd W TPEACTAaBICHUS y4eOHOW W HAYYHO-TIOMYJISIPHOU
uHOpMaIMK, TIOJYYCHHOW W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAJM3UPOBATH MOJyYaeMyI0 HH(POPMAIUIO;



OOBSCHATh MNPHUHLMUIIBI ACHCTBHA MAIllMH, NPUOOPOB M TEXHHUYECKHX
YCTPOMCTB, pa3iauyaTh YCIOBUS WX O€30MacCHOTO HCMOJB30BaHUS B
MOBCETHEBHOM KHU3HU;

NPUBOANTH PUMEPHI BKJIa/1a POCCHICKHUX U 3apyOSKHBIX yUEHBIX-(PU3UKOB
B Pa3BUTHE HAyKH, B 00OBSCHEHHUE MPOILIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCTIOJIh30BaTh TEOPETUUECKHIE 3HAHUS N0 (PU3MKE B TIOBCETHEBHOW KU3HU
11t o0ecrieueHus: 0e30MacHOCTH MPU 00paIlleHny ¢ TPUOOPAMH U TEXHUUECKUMU
yCTPOWCTBAMHU, JIJIsl COXPAHEHUS 37I0POBbS ¥ COOTIOACHHUS HOPM DKOJIOTUYECKOTO
TIOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TPYIIE C BBIMOJHEHUEM PA3INYHBIX COIMAIBHBIX POJIEH,
IUIaHUPOBATh PAa0OTy TPYIIIBI, PAMOHAIBHO PaCHpENeNiaTh OOS3aHHOCTH H
IUIAHUPOBATh  JESATCIIBHOCTh B  HECTAaHJAPTHBIX CHUTYallUsAX, aJCKBaTHO
OLICHWBATh BKJIAJ KaXJAOTO W3 YYaCTHMKOB TPYIIBI B  pPEIICHHUE
paccMaTpuBaeMon TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

Konrpoabubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTbl
Pa3znea 1. ®PUBUKA U METO/IbIl HAYUHOI'O ITO3HAHUA
11 Dusitica H METO/IbI HaY'HOTO 2 https://m.edsoo.ru/U9A7W1K5E
TTO3HAHUS
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematnka https://m.edsoo.ru/BOC4C7J3K
2.2 JnHamuka https://m.edso0o.ru/O8D5S0P60O
2.3 3aKOHBI COXpPaHECHHS B MEXaHUKE 1 1 https://m.edso0.ru/N7L605UOR
Hroro mo pazneny 18
Pazngen 3. MOJIEKYJISIPHAS ®U3UNKA U TEPMOAUHAMUKA
3.1 OCHOBBI MOJICKYIAPHO-KHHETHHECKOH 9 1 https://m.edso0.ru/N507Q8C1J
TEOpPHUH
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 https://m.edsoo.ru/Y3X3B8H1R
3.3 AATpEraTHBIC COCTOSHMS BELICCTBA. 5 https://m.edsoo.ru/H5Y0Y6UON
®da30BbIE MEPEXOIBI
Hroro no pazneny 24

Pazgen 4. DJIEKTPOAUHAMMUKA



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N

4.1 DneKTpocTaThKa 10 https://m.edsoo.ru/L6V2T3W4D
42 HoCTORHHEII DMEKTPHCCKITH TOK. 12 hitps://m.eds00.ru/D1POD5NOV
Toxu B pa3nuyHbIX Cperax
Hroro no pazneny 22
PesepBHOe Bpemst 2 https://m.edso0.ru/POC605E6S
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

Ne n/m Konrpoabsubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTte/ibHbIE peCypchl
padoTbI padoThI
Paznen 1. QJIEKTPOAUHAMMUKA
1.1 Marnuthoe nosie. SneKTpoMarHHTHas 11 1 3 https://m.edsoo.ru/L8V7X2H6F
I/IH)IYKI_[I/ISI
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAHMACCKHUE 1 SNICKTPOMATHUTHBIC 9 1 https://m.eds00.ru/POC100X1V
KoJIeOaHus
M
2.2 CXAHMACCKHUE 1 SNICKTPOMATHUTHBIC 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHEI
2.3 OnTuka 10 3 https://m.edsoo.ru/R5L9SON5SW
Hroro mo pazneny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CITEIMAIBHOM TEOPUHU

3.1 4 1 https://m.edso00.ru/Q3T7Z8R1R
OTHOCHUTEJIbHOCTHA
Hroro no pazneny 4
Pazgen 4. KBAHTOBASI PU3UKA
41 OeMEHTHI KBAHTOBOU OITHUKU 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 Crpoenue atoma 4 https://m.edso0.ru/X1G1M9Q3I



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I

4.3

ATOMHOE PO

5

https://m.edsoo.ru/D8Y6E8T4W

Hroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DneMeHTHI aCTPOHOMUHU U

5.1 7 https://m.edsoo.ru/W2W3W2Y5C
acTpopU3NKU

Hroro no pazaeny 7
Pa3znea 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0maroree MOBTOPEHHE 4 https://m.eds00.ru/G4V7AET4L
Hroro no pazaeny 4
PesepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P




IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTH4yeckue
padoTsl

Hara
H3y4YeHUs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®u3nKa — HayKa 0 MPUPO/IE.
HaquHe METOAbI ITIO3HAHUA
OKpPYXKaroIIEro Mupa

03.09.2026

https://m.edsoo.ru/E217J5M0Q

Ponb 1 mecto ¢usuku B
(hopMUPOBaHUHN COBPEMEHHOM
HAay4YHOU KapTUHBI MUDa, B
MPAKTUYECKON JEeSITeIbHOCTH
monei

07.09.2026

https://m.edsoo.ru/M9G2U7G3Y

MexaHnueckoe OBUKECHHUE.
OTHOCHUTEILHOCTD
MEXaHUUECKOTO IBIKEHUS.
[Tepemernienue, CKOPOCTb,
YCKOpEHHE

10.09.2026

https://m.edsoo.ru/P6K2M1J8Y

PaBHOMEpHOE NpsIMONTMHEWHOE
JBUKEHUE

14.09.2026

https://m.edsoo.ru/T1K7L3W6W

PaBHOYCKOpCHHOC
HpHMOJ'II/IHCI/IVHOe JABMKCHHC

17.09.2026

https://m.edsoo.ru/P1K4R5T8E

CBo0OoHOE Ma/IeHHE.
Yckopenue cBoOOTHOTO
naJICHUs

21.09.2026

https://m.edso0.ru/D8Y0Q3J8C



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C

KpuBosmHeliHOE NBUKECHHUE.
JIBrKeHHE MaTepUAIBHON
TOYKH I10 OKPY’KHOCTH

24.09.2026

https://m.edsoo.ru/L200X7X5R

[IpuHIHII OTHOCUTENBHOCTH
lNanmmnes. uepuumanbHbie
cucrteMsbl orcueta. [lepBslii
3ak0H HproToHa

28.09.2026

https://m.edsoo.ru/E2T5A6R2R

Macca tena. Cuna. [Tpunuun
cynepno3uiuu cuil. Bropow
3akoH HeroToHa mis
MaTepHaIbHOU TOUKU

01.10.2026

https://m.eds00.ru/C6Y314T90

10

Tperuu 3akoH HerotoHa myist
MaTepuaIbHBIX TOUYEK

05.10.2026

https://m.edsoo.ru/F3L2E1N8O

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsoxectu. [lepBas
KOCMUYecKasi CKOPOCTb

08.10.2026

https://m.edsoo.ru/Y7V6A910U

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

12.10.2026

https://m.eds00.ru/S107Y624Q

13

Cuna tpenus. Koapdumment
TpeHus. Cuia ConpoTUBICHUS
MIpH JBMKCHUH TEJa B
KHUJIKOCTH WJIH Ta3e

15.10.2026

https://m.edso0.ru/0713Z705R

14

[TocrynarensHOE U
BpALLIATENBHOE JBUKECHUE
a0COJIIOTHO TBEPJIOTO Tea.
MowmenTt cunbl. [1nedo cumibl.
VYcnoBus paBHOBECHS TBEPIOTO

19.10.2026

https://m.edsoo.ru/F7P3NOX1K



https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K

TCJIa

15

Nmmynbc MaTepuanbHOM
TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK.
Nmnynsc cuiibl. 3akoH
COXpaHEHUs UMITYJIbCA.
PeakTuBHOE NBUKEHHE

22.10.2026

https://m.edsoo.ru/H5D7TOB4E

16

PaboTta 1 MOLITHOCTH CUJIBL.
Kunernueckast sneprust
MaTepuaabHONW TOUKH.
Teopema 06 n3meHeHHN
KMHETUYECKOW dHEPIrun

05.11.2026

https://m.edsoo.ru/P1V3K5W1P

17

[TorenumansHas 3HEPTHUSL.
[ToreHumanpHast 3HEPTUS
ynpyro aeopMHUpOBaHHOU
npykuHsbl. [loTeHnanpHas
SHEPTHUs Tejla BOIHU3U
MMOBEPXHOCTH 3eMIIH

09.11.2026

https://m.edsoo.ru/W8A7F7M5D

18

IloTennmanepHEIEe U
HEMOTEHIUAIbHEIE CUJIBI.
Cs13b paboThI
HEMOTEHIUAJILHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOH
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXPaHEHHUS MEXaHUYECKOU
SHEepPrun

12.11.2026

https://m.edso0.ru/Z607T1YOW

19

JlaGopaTopnas pabota

https://m.edsoo.ru/USK5R2F8U



https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U

«HccnenoBanue cBs3u paboThI
CHJIBI C UBMCHCHUEM
MEXaHMYECKOW SHEPrHH Tela
Ha [pUMeEpe pacTsKEHUs
PE3HHOBOTO KI'yTa

16.11.2026

20

KonTposbHas paboTa no teme
«Kunemaruka. /[nnamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKE»

19.11.2026

https://m.edsoo.ru/T7K9U6P0OU

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
Teopun. bpoyHoBckoe
newkenue. uddy3us

23.11.2026

https://m.edsoo.ru/\WW9Y8G6N2B

22

XapakTep ABUKECHUS U
B3aMMOJECHCTBUSA YaCTUI]
BelecTBa. Moienu CTpoeHHs
ra3oB, KHUIKOCTEH U TBEPIBIX
Tel

26.11.2026

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyn. KonnuectBo
BemecTBa. [locTosHHas
ABorajipo

30.11.2026

https://m.edsoo0.ru/X6P9D004R

24

TemnoBoe paBHOBECHE.
Temmeparypa u €€ U3MepeHHUe.
[Ikana remneparyp Llenscus

03.12.2026

https://m.edso0.ru/S9H7NOC9G

25

Wneansueiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

07.12.2026

https://m.edsoo.ru/P8Z7G8W1B

26

AOGcoroTHas TeMIiepaTypa Kak

https://m.edso0.ru/T1D8S610W



https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W

Mepa CPEIHEN KUHETHYECKON
OHCPTUU ABWXKXCHUA MOJICKYIL.
YpaBHenue Menzeneena-
Knaneitpona

10.12.2026

27

3akoH [lansToHa. ['a30BBIC
3aKOHBI

14.12.2026

https://m.edso0.ru/02B9U2D3K

28

JlaGoparopnas padorta
«MccnenoBanue 3aBUCUMOCTH
MEXIY ITapaMeTpaMu
COCTOSTHUS Pa3pEKEHHOTO
ra3a»

17.12.2026

https://m.edsoo.ru/12K2B2K9B

29

H3omnporieccel B uaeaibHOM
rasze u ux rpaduyueckoe
MpeACTaBICHUE

21.12.2026

https://m.edsoo.ru/K6VV3N5R4H

30

Buytpennsisa sneprus
TEPMOJIMHAMUYECKOU CUCTEMBI
M CIIOCOOBI €€ U3MEHEHUS.
KomnmyecTBO TEIIOTH B
pabota. BHyTpeHHsIs sHEpTHs
OJIHOATOMHOTI'O HJie€aJIbHOI0
rasza

24.12.2026

https://m.edsoo.ru/V7F1C7N4Z

31

Buggsl TCILIOIICpCaAaun

28.12.2026

https://m.edsoo.ru/X3N2U0OB8H

32

VY aenbHas TEMI0EMKOCTD
BemecTBa. KonmuecTBo
TEIUIOTHI PHU TEIUIONIEpeiaye.
AnmabaTtHbIi mporiecc

11.01.2027

https://m.edsoo.ru/B6M9Z6E6Z



https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z

33

IlepBblii 3aK0H
TEPMOJUHAMUKH U €T0
IIPUMEHEHHE K U30IIpOoLeccCam

14.01.2027

https://m.edsoo.ru/C2W0B8N9B

34

HeoOpaTumocTs po1ieccoB B
npupone. Bropoit 3akoH
TEPMOANHAMHUKHU

18.01.2027

https://m.edsoo.ru/Y2I19P2D8R

35

[Tpunnun aeiicteus u KIT{
TEIIOBOM MAaIlINHEI

21.01.2027

https://m.edsoo.ru/M5V2V80Q3K

36

uxn Kapno n ero KIIJ]

25.01.2027

https://m.edsoo.ru/POB5H2R70

37

DKoJoru4ecKkue npooaemMsbl
TEIUIOPHEPTreTHKH

28.01.2027

https://m.edsoo.ru/M9L9K2T2D

38

O6o0mmaromuii ypox
«MonekymnsipHas GpusHKa.
OCHOBBI TEPMOAMHAMUKIY

01.02.2027

https://m.edsoo.ru/J3POM3M8U

39

KonTponbnas paboTa 1no teme
«MounekynspHas (hu3mka.
OCHOBBI TEPMOIMHAMUKI

04.02.2027

https://m.edsoo.ru/T5D8B2H8P

40

[TapoobpazoBanue u
KoHJeHcanus. Mcnapenue u
KHUIIEHUE

08.02.2027

https://m.edsoo.ru/L6P7VOV5K

41

AOCOIIIOTHAS ¥ OTHOCUTENLHAS
BJIAJKHOCTB BO3/yXa.
Hacsimennsiit nap

11.02.2027

https://m.eds00.ru/0O0Z1Y4T7V

42

Teéepnoe Teno.
Kpucrannnueckue u

15.02.2027

https://m.edsoo.ru/Y110X402N



https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N

amopdHbIe Tena. AHU30TPOTIHS
CBOMCTB KpHUCTasLIoB. Kuakue
kpuctayibl. CoBpeMeHHbIE
MaTepuabl

43

[InaBneHue u KpucTAIIU3ALASL.
VY enpHas TEMI0TA IMIIABJICHHUS.
Cybnumanus

18.02.2027

https://m.edsoo.ru/12D111B7Z

44

YpaBHEHHE TEMIOBOTO
Oanmanca

22.02.2027

https://m.edsoo.ru/Z1E3H5N9R

45

DIIeKTpU3aIus Tel.
DJNIeKTpUYEeCKUH 3apsia. [IBa
BH/JIA AIEKTPUUYECKUX 3apsI0B

25.02.2027

https://m.edsoo.ru/F605V4G7T

46

[IpoBOgHUKH, TUDTEKTPUKHU U
MOJIYPOBOAHUKH. 3aKOH
COXPaHEHHUS ANEKTPUUYECKOTO
3apsijia

01.03.2027

https://m.edsoo.ru/Y3C60902E

47

B3anmoneuncTBue 3apsioB.
3akoH Kynona. ToueuHbin’
ANEKTPUYCCKUU 3apsiT

04.03.2027

https://m.edsoo0.ru/C7L3D2A3E

48

Hampsoxeéanocts
3JIEKTPUUECKOTO TOJISI.
[IpuHuun cynepno3unumn
ANEKTPUYECKUX MTOJIEH. JIMHUM
HaIpPsHKEHHOCTH

08.03.2027

https://m.edsoo.ru/L6H5X6VOF

49

PaGota cun
3IEKTPOCTATUYECKOTO TTOJIS.
Ilotenmuan. Pa3znocts

11.03.2027

https://m.edsoo.ru/Y3S7V905E



https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E

IIOTCHIIMAJIOB

50

HpOBOHHI/IKI/I W JUIJICKTPHUKHU B
3JIEKTPOCTATUYECKOM IOJIE.
JusnekTpudeckas
MIPOHUIIAEMOCTh

15.03.2027

https://m.edsoo.ru/\V6B9BIC2F

o1

DNeKTPOEMKOCTb.
Konpaencarop

18.03.2027

https://m.eds00.ru/T954S0D9Z

52

DNEeKTPOEMKOCTD TIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsKEHHOTO KOHJICHCATopa

22.03.2027

https://m.edsoo.ru/U1P2 A6M4T

53

JlabopaTopHnast pabota
"M3mepenue 3eKTpOEMKOCTH
KOHJieHcaTopa"

25.03.2027

https://m.edsoo.ru/USA5V5TON

54

[Tpuniun neicTBus u
MIPUMEHEHHE KOHACHCATOPOB,
KOIMMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEpA.
DneKTpoCcTaTUYECKas 3aluTa.
3a3eMJIeHHE MEKTPOIpUOOpOB

05.04.2027

https://m.edso0.ru/Q4G7F3C8X

55

DNEeKTPUYECKUN TOK, YCIOBUSA
€ro CyIIeCTBOBAHMSL.
IToctosauuerii Tox. Cuia ToKa.

Hanpspkenne. ConpoTuBieHue.

3akoH OMa Juist y4acTka 1enu

08.04.2027

https://m.edsoo.ru/R1D0X4D2D

56

IlocnenoBaTenbHO c,
napajiyieJIbHOC, CMCIIIAHHOC
COCAMHCHUEC ITPOBOAHUKOB.

0.5

12.04.2027

https://m.edsoo.ru/E6M2W7W7S



https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S

Jlaboparopnas pabota
«M3y4eHne CMEIIaHHOro
COCIIMHEHUS PE3UCTOPOBY

57

PaboTta 1 MOIITHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

15.04.2027

https://m.edsoo.ru/FOP117R3B

58

3akon OMa Jy1st OJTHOM
(3aMKHYTO) JIEKTpUYECKOM
nenu. KopoTkoe 3ambikanue.
JlabopaTtopHnast pabota
«M3mepenune DJIC nucrounmka
TOKa 1 €T0 BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

19.04.2027

https://m.edsoo.ru/ASW9HOE7R

59

Pe3epBHbIit ypok.
KonTtponbHas paboTta o reme
"DnekTpoauHaMuKa /
Bcepoccuiickas npoBepoyHas
pabora

22.04.2027

https://m.edsoo.ru/COP3M7K1P

60

O6o0maromuii ypox
«DJNEKTPOIMHAMHKAY /
Bcepoccuiickas mpoBepoyHast
pabora

26.04.2027

https://m.edsoo.ru/C110M2I3L

61

DNeKTpOHHas MPOBOJUMOCTb
TBEPABIX METAJLJIOB.
3aBUCUMOCTb CONPOTUBIECHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOAMMOCTh

29.04.2027

https://m.edsoo.ru/H7X1W5B7N



https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N

62

DNEeKTPUYECKUH TOK B
BakyyMme. CBOUCTBa
AIEKTPOHHBIX ITyIKOB

03.05.2027

https://m.edsoo.ru/M7X2N2F9U

63

[TonynpoBOAHMKH, UX
coOCTBEHHas U IpUMeCcHast
npoBoauMocTh. CBOKCTBA P—
n-nepexo/a.
[TomynpoBOHUKOBEIE
puOoOpHI

06.05.2027

https://m.edsoo.ru/N7T4N7L6C

64

DIEKTPUYECKUH TOK B
pacTBOpax M pacruiaBax
AIIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
Jycconmanus. JIEKTPOIn3

10.05.2027

https://m.edsoo.ru/Z4G7R716D

65

DJIEKTPUYECKUH TOK B razax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEIbHBIN Pa3ps/l.
Moanus. I1na3zma

13.05.2027

https://m.edsoo.ru/Z8P8F7F4P

66

DnexTpuyecKue npudopsl U
YCTPOMCTBA U UX
MPAaKTUYECKOE TPUMEHEHHUE.
IIpaBuna TexHUKH
6€30MacHOCTH

17.05.2027

https://m.edsoo.ru/N9H213R1S

67

KonTtponpHas pabora no teme
«DIIEKTPOCTATHKA.
IToCTOSHHBIN DIIEKTPUUECKUI
TOK. TOKHU B pa3invyuHbIX

20.05.2027

https://m.edsoo.ru/Q3H4L9K6L



https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L

cpenax»

PesepBHBIN ypOK.

68 OO6o01maroimuii ypok mo remam 1 24.05.2027 https://m.edso0.ru/C3X1INON1U
10 knacca
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/C3X1N0N1U

11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoTsI

IIpakTH4yeckue
padoThI

Hara
H3y4YeHHu s

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

ITocTostHHBIE MATHUTEI K UX
B3auMoOJicicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
WHAYKIWU. JINHUM MarHUTHOM

WHIYKIIH

03.09.2026

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€ 1oJjie NpoOBOJHUKA
¢ TokoM. OTBIT DpcTena.
Bsaumoneiicteue
MPOBOJTHUKOB C TOKOM

07.09.2026

https://m.edsoo.ru/V1Z3R3J2]

JlabopaTopHas pabora
«/3ydeHnne MarHuTHOTO MOJIst
KaTyIIKU C TOKOM»

10.09.2026

https://m.edsoo.ru/H8C7R2H5W

JleiicTBME MarHMTHOI'O MOJISI HA
MPOBOJIHUK ¢ TOKOM. Cuia
Awmriepa. JlabopaTopHas
pabora «MccnenoBanue
JIEHUCTBUSA MOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM»

14.09.2026

https://m.edsoo.ru/EOL0J1L8U

JleficTBE MarHUTHOTO MOJIS Ha
JBHKYLLYIOCS 3apsKEHHYIO
yactunyy. Cuna Jlopenua.
PaGota cunsl Jlopenma

17.09.2026

https://m.edsoo.ru/T5H1A1ATM



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M

DNeKTpOMarHuTHast UHTYKIHUS.

IToTok BEKTOpa MarHUTHOMN
uHaykuu. DJ1C uHAyKIUH.
3aKOH 3JEKTPOMAarHUTHOM
nHaykuun apanges

21.09.2026

https://m.edsoo.ru/T1T5A0D9N

JlaGoparopnas padorta
«HccnenoBanue saBiIeHUA
3IEKTPOMArHUTHOM
HHIYKIAN

24.09.2026

https://m.edsoo.ru/I1M70Q5N2H

NuayKTUBHOCTH. SIBIeHUE
camouuaykuu. IJC
CaMOMHAYKIIMU. DHEPTUs
MarHUTHOTO IOJISI KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE
noJe

28.09.2026

https://m.edsoo.ru/L8W511J1Y

TexHuyeckue ycTpoucTBa U UX
MIPUMEHEHHE: TOCTOSTHHBIE
MarHuThl, 3JIEKTPOMAarHuThI,
AJIEKTPOIBUTATEIb,
YCKOPHUTEINN JIEMEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS [1€Yb

01.10.2026

https://m.edsoo.ru/U2F2B202R

10

O06o06maromuit ypok
«MarHuTHoe 1oJ1e.
DneKTpoMarHUTHast

WHITYKIIHSD

05.10.2026

https://m.edsoo.ru/I0BOD4U1D

11

KonTponpHas pabota o teme
«Mar»uuTtHoe T10J1€.

08.10.2026

https://m.edsoo.ru/Q9H5NIOV6T



https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T

DneKTpoMarHuTHast
AHIYKIHAS

12

CBOOOTHBIC MEXaHUYECKUE
kosebanus. ['apmonudeckne
KojeOaHus. YpaBHEHUE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpatienue s3Hepruu

12.10.2026

https://m.edsoo.ru/N2A1A5T60

13

JlaGoparopnas padorta
«HWccnenoBanne 3aBUCHMOCTH
Mepro1a MaJIbIX KOJIeOaHui
rpy3a Ha HUTH OT JITTAHBI HUTH
1 MacChl Tpy3a»

15.10.2026

https://m.edsoo.ru/K107Y3K9U

14

KonebaTenpbHBIH KOHTYP.
CB0oOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOaHHS
B HJE€aJILHOM K0JIE0AaTEIEHOM
KOHTYpE. AHAJIOTHUS MEXITY
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMHU
KOJIEOAHH MU

19.10.2026

https://m.edsoo.ru/V0J3T1W9H

15

®opmyna Tomcona. 3akoH
COXPAaHEHUs YHEPTUU B
ujearbHOM K0JIeOaTeIbHOM
KOHType

22.10.2026

https://m.edsoo.ru/H1V3C8N5E

16

IIpencrasnenue o
3aTyXaroluX KOJIeOaHUsX.
BbIHYXI€HHBIE MEXaHUYECKUE

05.11.2026

https://m.edsoo.ru/F1Z4T1Z8V



https://m.edsoo.ru/N2A1A5T6O
https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V

koJsiebanus. Pesonanc.
BriHyx1eHHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHus

17

IIepeMeHHBIN TOK.
CunyconanbHbIN
MepEMEHHBIA TOK. MOITHOCTH
IIEPEMEHHOTO TOKA.
AMIITMTYTHOE U JCUCTBYIOILIEE
3Ha4YE€HHE CHJIbI TOKA U
HaNpsHKEHUS

09.11.2026

https://m.edso0.ru/C2I15V5L6F

18

Tpancdopmarop.
[IpousBoacTBO, Nepenaya u
MOTpeOICHNE ITEKTPUIECKON
SHEeprun

12.11.2026

https://m.edsoo.ru/P8T9P3F5I

19

YCTpoHCTBO M MPAKTUYECKOE
MIPUMEHEHHE IEKTPUUECKOTO
3BOHKa, FeHepaTopa
MEPEeMEHHOT0 TOKa, TMHUN
aNIeKTporepeaay

16.11.2026

https://m.edsoo.ru/J3L8B2K1M

20

ODKOJIOTHYECKHE PUCKH IIpHU
IIpOU3BOACTBE
QJICKTPOSHCPI'UM. KynLTypa
HCIIOJIB30BaHU A
QJICKTPOOHEPTHUU B
MOBCEIHEBHOU KU3HU

19.11.2026

https://m.edsoo.ru/Z8K80O3H5K

21

MexaHu4yeckue BOJIHBI,
YCJIOBUS paClIpOCTpaHCHU.

23.11.2026

https://m.edso00.ru/Q1U3Z7T0S



https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S

[Tepuona. Cxopocth
pacnpocTpaHeHus U JUIMHA
BOJIHBL. [lonepeunsie n
IIPOJIOJIbHBIE BOJTHBI

22

3ByK. CKOpOCTH 3ByKa.
I'poMkocTs 3ByKa. Beicota
toHa. TemOp 3ByKa

26.11.2026

https://m.edso0.ru/E3S3D6L6J

23

SHCKTPOMaFHI/ITHBIe BOJIHBI, UX
CBOMCTBA U CKOpOCTh. [1Ikana
OJICKTPOMArdUTHBIX BOJIH

30.11.2026

https://m.edso0.ru/S3VOL6F1G

24

[IpuHIHTIBI paguoCBA3H U
TeneBuneuus. Pa3surue
cpencts cBsi3u. Pagnonokarus

03.12.2026

https://m.edso0.ru/0O6J1L7Z8Z

25

KontponbHas pabora
«KonebaHus 1 BOJTHBI»

07.12.2026

https://m.edsoo0.ru/B5W7Z4K9G

26

[Ipssmonunelinoe
pacnpocTpaHEeHHE CBETA B
oaHOpOoIHOM cpene. Toueunbii
MCTOYHUK cBeTa. JIyd cBeta

10.12.2026

https://m.edsoo.ru/Z7W5T8A7B

27

OTtpaxxeHue cBeTa. 3aKOHbI
oTpakeHus ceeta. [loctpoenue
M300pakKCHUH B TUIOCKOM
3epkaie

14.12.2026

https://m.edsoo.ru/V5F9T1B2S

28

IIpenomiienue csera. [lonnoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIA yrom MOIHOTrO
BHYTPEHHETO OTPaKECHUs

17.12.2026

https://m.edsoo.ru/R7B9T30Q3U



https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U

29

Jlaboparopnas pabota
«M3Mepenue nokasarens
MIPEJIOMIICHUS CTEKJIa»

21.12.2026

https://m.edsoo.ru/A4AM9R4A8Y

30

JInn3ssl IlocTpoenune
M300paKeHUH B JIMH3E.
dopmysia TOHKOM JIMH3BI.
YBenuueHue JTMH3bI

24.12.2026

https://m.edsoo.ru/F7Y9J100T

31

JlaGoparopnas padorta
«HccnenoBanue CBOMCTB
M300pakKeHUH B JIMH3aX)

28.12.2026

https://m.edsoo.ru/B2L.4Q4U8J

32

Hucnepcus cBeta. ClOKHbBINA
cocraB Oenoro cera. L[BerT.
JlaGopaTtopHnas pabota
«Habmonenue nucnepcun
CBETa»

11.01.2027

https://m.edsoo.ru/X4W6F1E4N

33

Nutepdepennus crera.
Judpakuus ceTa.
JudpaknuoHnHas pemerka

14.01.2027

https://m.edsoo.ru/R1C4V3BOE

34

HOHepe‘IHOCTb CBCTOBBIX
BOJIH. Honﬂpmam/m CBCTa

18.01.2027

https://m.edso0.ru/S2Q5G8P1U

35

Onruueckue npudOps! 1
YCTPOMCTBA U YCIOBHSI UX
0€3011acHOTO MPUMEHEHUS

21.01.2027

https://m.edso0.ru/Q1Q1L0B4N

36

['panubl TPUMEHUMOCTH
KJIACCMYECKOU MEXaHUKH.
[Toctynarel cnennaibHOU
TEOPUH OTHOCUTEIILHOCTH

25.01.2027

https://m.edsoo.ru/C7L8VOE2H



https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHH U
COKpAIIIeHUE JUTMHBI

28.01.2027

https://m.edsoo.ru/W8R0OE3X8Y

38

DHeprus U UMIYJbC
PENSATUBUCTCKON YaCTHUIIHI.
CBs13b Macchl € SJHEPTUEH U
UMITYJIECOM. DHEPTHS TOKOS

01.02.2027

https://m.edsoo.ru/\V3K7A4NS5I

39

KonTtponbHas pabota
«OnTtuka. OCHOBEI
CIIeIMaIbHON TEOpUHU
OTHOCHUTEJILHOCTH

04.02.2027

https://m.edsoo.ru/N2A2H6D3B

40

®oTonbl. Dopmyna [1nanka.
DHeprus U UMITyJbc GOoTOHA

08.02.2027

https://m.edsoo.ru/L3FOP3L4T

41

OTKpbITHE U HCCTIEI0BAHUE
dboTtorddexra. OnbiTer A. T
CroneroBa

11.02.2027

https://m.edsoo.ru/C9A5T90Q2D

42

3akoHbl poTorddekra.
VYpaBHeHue DuWHIIITEHHA JIIs
dbotorddexra. «KpacHas
rparumay Gorodddexra

15.02.2027

https://m.edsoo0.ru/G7K0G7WOP

43

Hasnenue cera. Onbithl [1. H.
JlebGeneBa. XuMuueckoe
JICUCTBUE CBETA

18.02.2027

https://m.edsoo.ru/P3W4S67227

44

TexHuueckue ycTpoucTBa U
IIPaKTUYECKOE TPUMEHEHHE:
(dboTOdMEMEHT, POTONATUHK,

22.02.2027

https://m.edsoo.ru/J5SODSE3E



https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E

coJiHeuyHas 6arapes,
CBETO/IMO/

45

Pemrenue 3agad mmo teme
«IIIEMEHTHI KBAHTOBOU
ONTUKIN

25.02.2027

https://m.edsoo.ru/M7V6N4H1X

46

Mogens atoma TomcoHa.
OmnsiTel Pesepdopaa mo
pacCcesiHUIO 0-YaCTHII.
[Imanerapnast MoJenb aToMa

01.03.2027

https://m.edsoo.ru/Y8U3F2I2Z

47

[Tocrynater bopa

04.03.2027

https://m.edsoo.ru/\V7D8ESG6V

48

N3nydeHne u noryionieHue
(hOTOHOB IIPH TIEPEXOJIE aTOMa
C OJTHOTO YPOBHS SHEPIHH Ha
Ipyroi. Busl criekTpoB

08.03.2027

https://m.edso0.ru/M6X202M50Q

49

BoiHOBEIE CBOKCTBA YaCTHII.
Bousnsl e bpowis.
KopnyckynsipHO-BOITHOBOW
nyanu3M. CloHTaHHOE U
BBIHYXJICHHOE U3JIy4YeHUE

11.03.2027

https://m.edsoo.ru/K8E8H2V2F

50

OTKpBITHE PATHOAKTUBHOCTH.
OmnsiTel Pezepdopaa no
OTIPEIEIIEHUIO COCTaBa
PaaOAKTUBHOIO U3ITyYEHUS

15.03.2027

https://m.edsoo.ru/A919Q7YON

o1

CporicTBa anbda-, 6era-,
ramMma-u3inydeHus. Bousaue
PaMOaKTUBHOCTH HA )KUBBIE

18.03.2027

https://m.edso0.ru/T1X9A4Y1G



https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G

OpraHu3Mbl

52

OTKpbITHE IPOTOHA U
HeuTpoHa. M3otonsl. Anbda-
pacnaz. DJIeKTPOHHBIH U
MTO3UTPOHHBIM OeTa-pacmal.
lNamma-uznydenue

22.03.2027

https://m.edsoo.ru/F5C1P8E3F

53

DHeprus CBs3U HYKJIOHOB B
sanpe. SInepHsle peakuuu.
SAnepusin peaktop. [IpoGiemsl,
MIEPCTIEKTUBBI, IKOJIOTUYECKUE
aCTeKThl AJIEPHOU SHEPTETUKU

25.03.2027

https://m.edsoo.ru/L2G5VIDI9L

54

DneMeHTapHbIC YaCTHIIBI.
OTKpBITHE TTO3UTPOHA.
Merto sl HaOIMIOAEHUS U
pPEruCTpaIiy AJIEMEHTAPHBIX
yactuil. Kpyrisiii cton
«DyH/TaMEHTATIBHBIC
B3auMoaeucTBud. EqnHCTBO
(hbM3UYECKOU KapTUHBI MUPa»

05.04.2027

https://m.edso0.ru/X6R3T3S3S

55

DTanbl pa3BUTHS ACTPOHOMUMU.
IIpuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHHUE
acTpoHOMHUHU. Bun 3B€31HOTO
Heba. Co3Be3us, spKue
3BE3/bl, IJIAHETHI, UX BUIMMOE
nerokeHue. CoJiHeUHas
cucreMa

08.04.2027

https://m.edso0.ru/O301U3H1P



https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P

56

Counne. Conaeunas
aKTUBHOCTL. MICTOUHUK
sHeprun CoJiHIA U 3BE3]]

12.04.2027

https://m.edsoo.ru/X7M8H1Q9Y

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3IbI

rJIaBHOMW MOCJICIOBATCILHOCTH.

Bnyrpennee ctpoeHue 3B€3.
CoBpemeHHbIe NpeACTaBICHUS
0 MPOUCXOKICHUH U
sposronnu CoJIHIIA U 3BE3]

15.04.2027

https://m.edso0.ru/C2L.2C9A0V

58

Mneunsin [1yte — Hama
I'amaxTuka. Ilonoxxenue u
nemwxkenne CoiHIa B
I'amaktuke. 'amakTukmy.
UepHbie apIphl B sapax
rajJakTUK

19.04.2027

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Paz6eranue
rajnaktuk. Teopust bosnpioro
B3pbIBa. PenmkroBoe
u3nyyeHue. MeraraiakTuka

22.04.2027

https://m.edsoo.ru/L0I8V814U

60

Hepemennsie mpoodaembl
aACTPOHOMHHU

26.04.2027

https://m.edsoo.ru/U4F8QOE8O

61

KonTponsHas pabota
«NeMEeHThI aCTPOHOMUU U
acTpOU3UKIDY

29.04.2027

https://m.edso0.ru/Y6Y9D4G7X

62

O6o6maromuit ypok. Posb
(U3MKH U ACTPOHOMUHU B

03.05.2027

https://m.edsoo.ru/M5A4P6T1M



https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M

3KOHOMHYECKOM,
TEXHOJOTHUCCKOM,
COITMATBLHOM B STHYCCKOM
cdepax IesaTenbHOCTH
YyeJioBeKa

63

O6o06maronuii ypok. Ponb u
MecTO (PM3UKHU U ACTPOHOMUHU B
COBPEMEHHOMN HAyYHOU
KapTHUHE MUpa

06.05.2027

https://m.edsoo.ru/JIN2H3EQV

64

O6o06maromuit ypok. Posb
¢buznueckoil Teopuu B
hopMHupOBaHUH
MPEACTABICHUH 0 (PrU3IecKoi
KapTHHE MUpPa

10.05.2027

https://m.edsoo.ru/I4AW6MOW4Z

65

O6o06maromuii ypok. Mecto
(u3HYECKON KapTUHBI MUPA B
00II1eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABJICHHUIA O IPHPOJIC

13.05.2027

https://m.edso0o.ru/M508T0B0Y

66

PesepBHbIil ypok. MaruutHoe
noJje. DNeKTPOMAarHuTHas

WHIYKIUS

17.05.2027

https://m.edsoo.ru/TOX1E6C7N

67

PesepBHbIl ypok. OnTHKa.
OcHOBBI crielIManbHON TEOpUN
OTHOCHUTEJILHOCTH

20.05.2027

https://m.edsoo.ru/M4J2B7W8P

68

Pesepnblii ypok. KBanToBas
¢u3nKa. JneMeHTbI

24.05.2027

https://m.edso0.ru/R6C9T10Q0Z



https://m.edsoo.ru/J1N2H3E0V
https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z

aCTPOHOMMH U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEro 001Iero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MpUMEPAX pojib M MECTO (U3UKH B
(hopMHpPOBaHUM COBPEMEHHON HAyYHOU KapTHHBI MUDPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKM M TEXHOJOTHH, B IPAKTHYECKON

NEeITeNbHOCTH JIIoAEH

10.2

Y4uThIBaTh TpaHUIBl TNPUMEHEHHUS] H3YyYEHHBIX (DU3HUECKUX
MOJIENEN: MarepuanbHas TOYKA, MHEpLUHUAJIbHAs CHCTEMa OTCUETa,
a0COJIIOTHO TBEPAOE TEIIO, UJICANIbHBIN Ia3; MOJIEIH CTPOEHHSI T'a30B,
KUJKOCTEN U TBEPBIX TEJ, TOYEHHBIN MIEKTPUUECKUHN 3apsiy

— IIpU pelIeHu PU3NIECKHX 3a/1a4

10.3

Pacnio3naBate uzuveckue siBieHus (TIPOIecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJICKYSIPHO-KUHETUYECKOH TEOpUHU
CTPOCHHS BEIIECTBA W DIIEKTPOJAWHAMHUKH: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOTHOE TIaJICHHE
TEJI, IBWKEHUE TO OKPYKHOCTH, WHEPIHsS, B3aHUMOJCHCTBHE TEIT;
muddy3us, OpOYHOBCKOE JBW)KCHHE, CTPOCHHE JKHAKOCTEH U
TBEPIBIX TeJ, H3MCHEHHE OO0BbEMa TEn TpU HarpeBaHUU
(OXJaKJICHUH), TEIUIOBOE PABHOBECHE, WCIApeHHe, KOHICHCAIMS,
IUIaBJICHWE, KPUCTAJUIM3ALMs, KHIIGHUE, BJIAXHOCTh BO3JyXa,
TIOBBIIICHUE JIaBJICHUS Ta3a IMPU €ro HarpeBaHUU B 3aKPHITOM
CoCyJle, CBSI3b MEXIY NapaMeTpaMu COCTOSIHHS Ta3a B

H30IIpoHeCCax; JICKTPHU3alA TCI, B3aHMOﬂeﬁCTBH€ 3apsa10B

10.4

OnuceiBaTh MEXaHHMYECKOE ABWIKCHUC, HCIIOJIb3Ys (I)I/ISI/I‘IGCKI/IG
BCJIIMYHHBI: KOOpAWHATA, ITYyTh, ICPEMCIUICHNEC, CKOPOCTb, YCKOPCHHC,
MacCa Te€ja, CWJIa, HMIYJIbBC TeEjlla, KHHCTUYCCKAsA OSHCPIUs,
IMMOTCHIUAIbHAsA DJDHEPIUsdA, MCEXAaHUYICCKasd pa60Ta, MCEXaHHUYCCKas
MOIMHOCTBL; IIPpU OIUCAHUH IIPABUJIIBHO TPAKTOBATH (I)PBPIHGCKPIﬁ
CMBICJI HCIIOJIB3YCMBIX BCJIIMYUH, HX 0003HAUCHUS H CIANHUIIBI,
HaXO0JUThb Q)OpMy'J'ILI, CBA3BIBAIOIIHC JaHHYIO

(I)I/I3I/I‘-IGCK}/IO BCJIIMYNHY C IPYIr'UMHU BCIIMUNHAMU




10.5

OnwuchiBaTh M3YYCHHBIC TCIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC
SIBIICHHS, HCIOJb3ysd (U3MYCCKHE BEIUYMHBL JaBJICHUE Trasa,
TEMIIepaTypa, CpEAHsss KHHETHYECKas »JHEPIus XaOTHUYECKOTO
JBMOKCHHUS MOJICKYJI, CpEIHCKBaJpaTHYHAs CKOPOCTh MOJIEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS DJHEprus, pabora rasa,
KOA(PQOUITUEHT TIOJC3HOTO JECHCTBUS TEIUIOBOTO JIBHTATEIS, IPHU
ONMHMCAaHWKM  NPAaBWIBHO  TPAaKTOBaTh  (PU3MYECKUH  CMBICI
HCIOJBb3YyEMBIX BEJIUYMH, UX 0003HAUYECHHUS M CIUHHUIIBI, HAXOIUThH
(GopMyIbI, CBSA3BIBAIOIIKME JAHHYIO (DU3HUYECKYI0 BEIMYHHY C

JPYTMMU BEJIMYUHAM

10.6

OnuceiBaTh M3y4eHHBIE DJEKTPUUECKHE CBOMCTBAa BEIIECTBA W
JNIEKTpUYECKHE SIBIEHUS (IIPOLIECCHI), HCMOIb3yd (PU3NUECKHe
BEJIMUYMHBI:  DJIEKTPUYECKUH  3apsAl,  DJIEKTpUYecKoe  TOJe,
HanpspKEHHOCTH  TM0JISA, MOTEHIMAl, Pa3HOCTh MOTEHLMAIOB; MpU
ONHMCAHWK  MpPaBWJIBHO  TPAaKTOBaTh  (DU3MYECKUH  CMBICIH
HCIIOJIb3YeMbIX BEITMYMH, UX 0003HAUEHUS U €IMHUIIBI; YKa3bIBaTh
(GbopMyIbl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYIO0 BEJIUYHHY C

APYTruMH BCINYMHAMHA

10.7

aHAJIM3UPOBATh (PU3MUECKHUE MPOLECChl U SIBJICHUS, HCHOJIB3YS
(u3nyeckre 3aKOHbI U IPUHLIUIIBL: 3aKOH BCEeMUPHOTO TATOTEHUS, |,
II m III 3akoHbl HpOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOU
SHEPrUM, 3aKOH COXPAaHEHHUS HMIYJbCA, MPUHLHUI CYNEPIIO3UIINU
CWJI, TPHUHLMII PABHOIMpPABUS HHEPUHUAIBHBIX CHUCTEM OTCUETa;
MOJIEKYJIIPHO-KUHETHUECKYI0 ~ TEOPHIO  CTPOCHHUS  BEIIEeCTBa,
ra3oBbI€ 3aKOHBI, CBSI3b CpeIHEN KMHETUYECKON SHEPTruu TEIIOBOTO
JBUKEHHST MOJIEKYJI C aOCOJIOTHOM TeMmmepaTypoid, MepBblil 3aKOH
TEPMOIUHAMUKH; 3aKOH COXPaHEHUS AIEKTPUUYECKOTO 3apsija, 3aKOH
Kynona; mpu 3T0M pasznuyarh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA,
€ro MareMaTH4ecKOoe BBIPRKEHHE U YCIOBUS (TpaHUIIbI,

00J1aCTH) MPUMEHUMOCTH

10.8

OOBICHATE OCHOBHEIE IIPHUHIIUIIBI HeﬁCTBHH MalllvH, HpI/I60p0B u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3indaTtb YCJIOBUA HX 0€30I1acHOTO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BrimonssaTe OKCHICPpUMCHTBI II0  UCCICAOBAHUIO (I)I/I?»I/I"ICCKI/IX
SIBICHUN H mpouecCoB € UCHOJB30BAHUCM IIPAMBIX U KOCBCHHBIX

U3MEpEeHUi; Mmpu 3ToM (QopMyaupoBaTh MpodiaeMy (3amady) H




TUIOTE3y y4eOHOro SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEI0KEHHOTO o0opynoBaHus, IIPOBOJIUTH OIBIT u

(hopMyITHpPOBaTH BBHIBOIBI

10.10

OcCymecTBiATh TpPsSMbIE U KOCBEHHBIE H3MEPEHHUs (PU3UIECKUX
BEJIMYMH; IIPU ATOM BBIOMPATh ONTUMAJIBHBIA CIOCOO M3MEPEHUS U
UCIIOJIb30BAaTh  W3BECTHBIE  METOABI OLICHKM  IOTPEIIHOCTEN

U3MEpEHUI

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C
WCTIOJIb30BAHUEM TPSIMBIX U3MEPEHHI; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3yJAbTAThl TMOJYYCHHOW 3aBUCHUMOCTHU
(bU3UYECKUX BETMYUH B BUJE TA0OJIUIl U TPA(UKOB, €TATh BHIBOIBI

10 pe3yJbTaTaM MCCIeI0BaHUs

10.12

CobOmonaTh mpaBwiia 0€30MacHOrO Tpylda HpU  MPOBEICHHUH
HCCIIEIOBaHUN B paMKax Y4eOHOTO SKCIIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENLCKON U MTPOSKTHOM IESTEIHHOCTH C MCIIOIB30BAaHHUEM
M3MEPHUTEIBHBIX YCTPOWCTB H JIaOOpaTOPHOTO

000pyIOBaHUSA

10.13

Pemrate pacuérHble 3a7a9u ¢ SBHO 3a/IaHHON (PU3HUYECKOW MOJIETIBIO,
UCIOJNIb3YS (PU3MYECKHe 3aKOHBI U MPUHIUIBI;, HA OCHOBE aHaIMU3a
yCIOBUSL 3aJauyd BbIOMpaTh (PU3NYECKYI0O MOJETb, BBIICISTH
(¢u3mveckne BeNMWYMHBI W (Qopmyabl, HeoOXomumble i €€
pelleHus, TMPOBOIUTH pacu€Thl M OLEHUBATh PEATbHOCTh

IMOJIY4YCHHOI'O 3HAYCHU A (bHSI/I‘lGCKOﬁ BCJIMYUHBI

10.14

Pemare  kauecTBeHHbIE  3a/Jayd:  BBICTPAUBATh  JIOTHMUYECKU
HEMPOTUBOPEUHMBYIO  LENOYKY pacCyKJIEHHH ¢ omopoil Ha

N3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSH‘IGCKI/Ie SIBJICHUA

10.15

Hcnonn3oBarh Inpu pPCHICHHUU y‘Ie6HBIX 3ala4 COBPCMCHHBLIC
I/IH(bOpMaI_[I/IOHHHC TCXHOJIOTUHU IJId IIOHUCKa, CTPYKTYPHUPOBAHMHA,
HHTCPIIPCTAIUN U IIPCACTABICHUA yqe6H0171 n HaquO'HOHYHHpHOﬁ
I/IH(bOpMaI_[I/II/I, nonyquHoﬁ nu3 Ppa3INIHbIX HCTOYHUKOB,

KPUTHYCCKH aHAJIU3UPOBATH IMOJIYy1aCMYHO I/IHq)OpMaI_II/II-O

10.16

[TpuBOAMTH PUMEPHI BKJIaZa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, 00bSICHEHHE POLIECCOB OKPYKAOIIETO

MHpa, B pa3BUTUC TEXHUKHU U TEXHOJIOT Wit

10.17

Hcnonp3oBaTh TCOPCTUICCKHUEC 3HAHUA T10 (I)I/I3I/II(C B IOBCEIHEBHOM

KU3HU ]I obOecrieueHns: 0E30ITaCHOCTHU npu 06paIJ_ICHI/II/I C




npubopamMu M TEXHHYECKUMH YCTPONCTBAMHM, U COXPAHEHUS
3I0pOBbS U COOJIIOJICHHUS HOPM HKOJOTMYECKOr'O IOBEJICHUS B

OKpY»Karollen cpeze

10.18

PaGotath B rpymiie ¢ BHIIOJHEHUEM Pa3IMUHBIX COLIMAIBHBIX POJIEH,
IUIAHUPOBATh  Pa0OTy TPYIIbI, pPALUOHATIBHO  PACIPENeNsATh
0053aHHOCTM U IUIAHUPOBATH JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTYyalMsIX, aJIeKBaTHO OLICHUBATH BKJIAJ KAXKJIOTO M3 YYaCTHHKOB

IPYIIbI B PELIEHNE paccMaTpuBaeMoi mpoOIeMbl

11 KJIACC

Kon
NMpoBepPsSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro 001ero 0opa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha MpuUMepax pojb U MeCTo (U3UKH B
(hopMHpOBaHUM COBPEMEHHON HAy4YHOU KapTHHBI MUpPa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHM M  TEXHOJOTHH, B MPAKTUYECKOH
NEeSITeIbHOCTH  JIIOJeH, LEIOCTHOCTh M EIUHCTBO (PU3HUECKOM

KapTUHBI MUpa

11.2

YuuThIBaTh TpPAHWIBI TMPUMEHEHUS HW3YYCHHBIX (U3HUYECKUX
MOJIEJICH: TOYEYHBIN AJIEKTPUUECKUN 3apsijl, AIepHas MOJIeNIb aToMa,
HYKJIOHHas MOJENIb aTOMHOTO siApa TIpU  peUIeHUH

(bPISI/I‘IeCKI/IX 3a1a4

11.3

Pacnio3naBate uzndeckue sBiaeHus (MIPOIecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB 9JICKTPOJMHAMUKHA ¥ KBAHTOBOH (PH3HKH:
AJIEKTPUYECKasi MPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUECKOE,
MarHUTHOE  JICWCTBUS  TOKA,  B3aMMOJCHCTBHE  MAarHUTOB,
AJIEKTPOMArHUTHasE MHIYKIUS, JCHCTBHE MAarHUTHOTO TIOJSl Ha
NPOBOJHUK C TOKOM M JIBHXKYIIUHCS 3apsill, DJIEKTPOMArHUTHBIC
KOJICOAHUST W BOJIHBI, NPSMOJHMHEHHOE pPaCcHpOCTPaHEHUE CBETa,
OTpaKeHHWE, TMpEJIOMIICHUE, WHTeppepeHIrs, TUPpakuus u
TIOJISIPU3AIINS CBETA, TUCTICPCHSI CBETa, (POTOAIEKTPUICCKUN APPEKT
(dbotorddexT), cBeTOBOE NaBleHHE, BOSHUKHOBEHUE JTMHEWYATOTO
CIEeKTpa aTroMa BOJOPOJA, ©CTECTBEHHAs W

HCKYCCTBCHHAA PAIHNOAKTUBHOCTb

11.4

OnuceIBaTh N3YYCHHBIC CBOICTBa BeIIECTBa (BJ'ICKTpI/I‘{CCKI/IC,




MarHuTHbIC,  ONTHYECKHE,  DJIEKTPUYECKYI0  IPOBOJUMOCTH
pPa3IUYHBIX Cped) M DIIEKTPOMATHUTHBIE sABJIEHUS (IIPOLECCHI),
UCTONB3Yysl (pU3MUYECKHE BEJIWYMHBL: AIIEKTPUUYECKHH 3aps, CHiia
TOKA, AEKTPUUECKOE HANPSHKEHHE, DJIEKTPUUECKOE CONPOTUBIICHUE,
paszHocth noteHuuanon, IJC, pabora Toka, HHIYKIUS MarHUTHOTO
nojisi, cwia Ammepa, cuna JlopeHna, WHAIYKTHBHOCTHh KaTyIIKH,
SHEPTHs AEKTPHUUECKOTO W MArHUTHOTO TIOJICH, TIEPHOJ U 4acTOTa
KojeOaHuil B KojeOaTeNIbHOM KOHTYpe, 3apsj W cuja TOKa B
mporecce  TapMOHHYECKMX — DJIEKTPOMArHWTHBIX — KOJIeOaHWIA,
(oKyCcHOE pacCTOSIHHE M ONTHUYECKasl CHUjla JIMH3bI, IPU OMHUCAHUU
MPaBUIBHO TPAaKTOBaTh (PU3MUECKUH CMBICI  HCTOIB3yEeMBIX
BEJIMYUH, WX OOO3HAYCHUs M EAWHUIBI; YKa3blBaTh (HopMyIisl,
CBSI3BIBAIOIINE JIAHHYIO (DU3MYECKYI0 BEIMYHUHY C

APYTruMHA BCINYMHAMHA

11.5

OnuceiBaTh HM3yYCHHBIC KBAHTOBBIE SIBJICHHS U IPOIIECCHI,
WCTIONB3YsS (PU3WUYECKUe BETUYHHBI: CKOPOCTh JJIEKTPOMArHUTHBIX
BOJIH, JIJTHHA BOJIHBI ¥ YacTOTa CBETA, SHEPTHS M UMITYJIbC (POTOHA,
MIEPUO/I MOJTypacnaia, SHEPrus CBSA3H aTOMHBIX sJIEp; IPU OMUCAHUH
MPaBMWJIbHO TPakTOBaThb (DU3MYECKUH CMBICI  HCIIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAUEHHUS W €IWHULBI, YKa3blBaTh (OPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMU
BEJIMYMHAMM, BBIYMCIATH 3HAYeHHE (PU3NUYECKOU

BCIINYHUHBI

11.6

AHanu3upoBath (U3NYECKUE TMPOLECCHl U SIBJICHUS, HCIOJIb3YS
¢usznueckue 3aKOHbl M NOpPUHOMNBL: 3akoH OwMa, 3aKOHBI
MOCIIEZIOBATEIBHOIO U MapajuIeIbHOTO COEIWHEHUS! IPOBOJIHUKOB,
3akoH Jxoyns — JleHma, 3aKOH SJEKTPOMArHUTHOW HHIYKIIWU,
3aKOH  NOPSIMOJIMHEWHOTO  paclpoCTpaHEHHs CBETa, 3aKOHBI
OTpaXEHHsI CBETa, 3aKOHBI IMPEIIOMIICHUS CBETa, YpaBHEHUE
DiiHmTeiHa g horodddeKTa, 3aK0OH COXPAHEHUS YHEPTHH, 3aKOH
COXPaHEHHUS UMITYJIbCa, 3aKOH COXPAHEHUSI DIIEKTPUIECKOTO 3apsfa,
3aKOH COXPAaHEHWs MaccoBOro 4ucia, nocTyiaTtel bopa, 3akoH
pPaAMOAKTUBHOIO paclaja; MOpU STOM pa3iuyarh CIOBECHYIO
(GOpMyIHUPOBKY 3aKOHA, €ro MaTeMaTH4YecKO€ BBIPAKEHHUE U

ycnoBus (TpaHUIlbl, 00JIaCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTL HaIllpaBJICHUEC BCKTOPAa HWHAYKIHUHW MArdiuTHOI'O TIOJIA

MIpOBOAHHKA C TOKOM, CHUJIbI AMnepa " CUJIbI HopeHua




11.8

CtpouTh ¥ ONKCHIBATH H300paXKEHUE, CO3/IaBAEMOE IUIOCKUM

3€pKajJoM, TOHKOW JIMH301

11.9

BBINONHATE  AKCHEPUMEHTHI 10 HCCIEJOBAHUIO  (DU3UYECKHUX
SBIICHUH M TMPOIECCOB C HCIIOJIb30BAHHEM IPSIMBIX M KOCBEHHBIX
U3MepeHuil; mpu 3ToM (opmynupoBaTh npoOieMy (3amaudy) u
TUMOTEe3y y4eOHOro OSKCIepHMEHTa, COOMpaTh YCTAHOBKY W3
IpPEeIOKEHHOT0  000pynoBaHM, OPOBOJIUTH  ONBIT U

(hbopMyTUPOBATH BHIBO,IBI

11.10

OcymiecTBiATh MpsIMBIE W KOCBEHHbIE H3MEpEHMs] (PU3MUECKHX
BEJIMYMH; IIPU 3TOM BbIOMpaTh ONTUMAJIbHBIA COCOO M3MEpPEHUS U
HCIIOJb30BATh  HM3BECTHBIE  METOABI  OLEHKH IOIPEUNIHOCTEN

A3MEpEHNI

11.11

Uccnenosarts 3aBUCHMOCTU (bu3rIecKux BEJIINYNH C
WCTIOJIb30BAHUEM TIPSIMBIX W3MEPEHH; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh PE3yJIbTAaThl TOJYYCHHOW 3aBHCHMOCTU
(bM3UYECKUX BETMYUH B BUJE TAOJUIl U TPA(UKOB, ETATh BHIBOIBI

10 pe3yJbTaTaM HCCIeI0BaHUs

11.12

CoOmogath mpaBmiia 0O€30MacHOTO Tpyda TPH  TPOBEACHUU
WCCHEAOBAaHUNM B paMKaxX y4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-
WCCIIEIOBATENILCKOM M TPOEKTHOM NESITETHHOCTH C MCIIOJIb30BaHUEM
M3MEPHUTENIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO

000pynOBaHUSA

11.13

Pemrate pacuéTHble 3a1a9U € SIBHO 3aJJaHHOH (PU3MYECKON MOJICIBIO,
UCTIOJIB3Ys (DM3MYECKHE 3aKOHBI W MPHHIUIBI;, Ha OCHOBE aHAJIM3a
yCIOBHS 3aJadyd  BBIOMpaTh (U3WYECKYI0 MOJIENb, BBIJICIATH
(¢u3uveckue BeNIMYMHBI W (Qopmyiabl, HeoOXomumble I €&
pelIeHHs], TMPOBOJUTh PACYEThIl M OICHUBATh PEATLHOCTD

IMOJIY4CHHOI'O 3HAYCHU L Q)HSHHGCKOI;’I BCIIMYMHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTpAaUBATb JIOTHUYCCKU
HCIIPOTUBOPCUYNBYIO LCIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha

N3YUYCHHBIC 3aKOHbI, 3dKOHOMEPHOCTH U (I)I/I3I/I‘ICCKI/IG SABJICHUA

11.15

Hcnonb3oBaTh MpH pelleHUH Y4eOHBIX 3aJad COBPEMEHHbIE
UH(POPMALIMOHHBIE TEXHOJIOTUU JJIS TOUCKA, CTPYKTYpUPOBAHUS,
UHTEpIpeTalui U MpeACTaBIeHUs y4eOHOW U HAayYHO-TIOMYISPHON
UHpOpMaLlMK, TOJYYEHHON M3  pa3IMuYHBIX  HCTOYHHKOB;

KPUTHYCCKU aHAJIM3UPOBATH 1OJIYH4aCMYIO I/IH(I)OpMaI_II/IIO




11.16

OOBSICHATH PUHIIMIIBI JEHCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyarh yCIOBUS UX O€30IIaCHOTIO MCIIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoUTE IpUMEpPHI BKIIaJJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
(GU3MKOB B  pa3BUTHE HAayKH, B OOBSICHEHHE IPOLIECCOB

OKPYXKalOILEr0 MUPA, B pPa3BUTHE TEXHUKU U TEXHOJOT Ui

11.18

Hcnonb3oBaTh TeopeTHUECKUE 3HAHUA M0 (PU3UKE B MOBCEIHEBHOM
KU3HU g oOecriedyeHus: O€30MacHOCTH TIpU  OOpalieHuu ¢
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, JUIS COXPAaHEHUS
310pOBbsI M COOJIOACHHUS HOPM D3KOJIOTUYECKOTO IOBEACHUS B

OKpYy»Karollen cpeze

11.19

PaGotatp B rpynme ¢ BBIMOJHEHUEM PA3IMYHBIX COI[MANIbHBIX POJIEH,
IUIAaHUPOBaTh  pabOTy TIpYHNbl, pPALUOHAIBHO  pPACHpPENesTh
0053aHHOCTU U IUIAHUPOBATh JAEATEIbHOCTh B HECTaHJIAPTHBIX
CUTYyallMsIX, aJ€KBATHO OLIEHMBATh BKJIAJ Ka)XJOr0 W3 y4aCTHUKOB

TPYIIIBI B pEIEHUE paccMaTpUBaeMo mpooiemMbl




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon
pasjaena

Kona nposepsiemoro
3JIEMEHTA

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

OU3NKA U METO/IbI HAYYHOI'O ITO3HAHU A

11

®uszuka — Hayka o npupone. HayuHnble
METO/Ibl TIO3HAHUS OKPYXKAIOLIEro MHpA.
Ponp skcnepumenTa M Teopuu B Ipolecce
MO3HAHUSA  MPHUPOJBL.  DKCHEPUMEHT B

dusuke

1.2

MopnenmupoBanue (HU3UYECKUX SBICHUN |
MPOIIECCOB. Hayunbie TUTIOTE3BI.
®u3nyecKkue 3aKOHbl U TEOPHUH. ['paHMIlBI
OPUMEHUMOCTH  (U3UYECKHX  3aKOHOB.
[Ipunmun cootBercTBUd. Poib U MecTo
buzukn B (HOPMHUPOBAHWH COBPEMEHHOM
Hay4HOM KapTHUHBI MHUpa, B MPAKTHYECKOU

NESITENLHOCTH JIIOAEH

MEXAHUKA

KNHEMATHKA

2.1.1

MexaHn4ecKkoe JBWXCHHUC.
OTHOCHTEILHOCTD MCXaHHNYCCKOI'O

neuxkeHus. Cucrema orcuéra. Tpaekropus

2.1

2.1.2

[Tepemernienue, CKOpPOCTh (cpennsis
CKOpOCTb, =~ MTHOBEHHas  CKOpPOCTb) H
YCKOPEHHE  MaTepualbHOM  TOYKH, UX
MPOEKIMM HAa OCH CHCTEMbl KOOpIUHAT.
CrnoxxeHue TepeMelleHnd U CJIOXKEHHUE

CKOpOCTEMN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE

npsMoJMHEeHoe — JBkeHue.  ['paduku




3aBUCHUMOCTH KOOPAMHAT, CKOpOCTH,
YCKOPEHMUS, IyTH U TIepeMenieHus

MaTepHaHLHOﬁ TOYKHU OT BpCMCHU

CBoOosiHOE najieHue. Y CKOpeHue

2.1.4
CBOOOHOTO Ia/IEHUS
KpuBosmueiinoe nBukenue. PaBHOMepHOE
JIBWKEHUE  MaTepUaIbHOM  TOYKM IO
2.15 OKPYKHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAs
CKOPOCTBb. ITepuon u 4acToTa.
[leHTpOoCTpEMUTENBHOE YCKOPEHUE
TexHuueckne  yCTpOMCTBA:  CIIHJIOMETP,
2.1.6 JBIDKCHHUE CHApSJIOB, IEMHBIE M PEMEHHBIC
nepeaavn
[IpakTnyeckue paboTHI. N3mepenne
MIHOBEHHOM  ckopocTtH.  MccrnenoBanue
COOTHOIICHUS MEXIY ITyTSMH,
IIPOMICHHBIMU TEJIOM 34 IOCJIEI0BATEIBHBIC
217 paBHBIE  INIPOMEXYTKH  BpPEMEHH  IIpU
o PaBHOYCKOPEHHOM JBMKCHUU C Ha4aJabHOU
CKOpOCTBbIO, paBHOM Hymwo. HM3yueHue
JBUKCHMS IIApUKa B BA3KOW KUIKOCTH.
N3yueHnue JABMXKEHUS Tena, OpOIIEHHOIO
TOPU30HTAJIBHO
JUHAMHUKA
[Ipyauun  otHOcuTenpHOCTH  [anmnes.
2.2.1 [TepBriii 3axkoH HproroHa. MHeprmanbHbIe
CUCTEMBI OTCYETA
29 299 Macca Tea. Cuna. [Tpunun
CYNEPIO3ULNH CUJI
Bropoi 3akon HeloTOHa 1511 MarepualbHON
293 TOYKM B WHEPLUUAIBHOW CHCTEME OTCUETa

(MUCO). Tperuit 3akon HerloToHa mis

MaTCpHAIIbHBIX TOUCK




2.2.4

3akoH BcemupHOro TsroreHus. Cuia
TsKkecTh. IlepBas KocMHuueckass CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs
CKOJIbXEHUST W CWJIa TPEHHUS  IOKOS.
Kosddumuent TPEHUS. Cuna
COTIPOTHUBJICHUSI TIPW JBIDKEHHH Tela B

KUIKOCTH UJIN Ia3c

2.2.7

IIo CTyIaTCJIbHOC u BpamaTCiIbHOC

JBIKEHHE a0COJIFOTHO TBEPJIOTO Tea

2.2.8

Mowment CHJIBI OTHOCHUTEIILHO ocu
BpAIICHUS. ITreuo CUJIEL Ycnosus

paBHOBecus TBEpAoro tena B UCO

2.2.9

TexHuyeckne yCTpOWCTBA: MOIIIMITHUKH,

JABVKCHUE NUCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboTHI. Nzydyenune
JBUKEHHS OpycKa M0 HAKJIOHHOM IMJI0CKOCTH
nojJ  JEHCTBHEM  HECKOJBbKUX CHIL
HccnenoBanue 3aBUCUMOCTH CHII YIIPYT'OCTH,

BO3HUKAIOIINX B
nedpopMupyeMoil MpyXKHUHE U PE3HHOBOM
o0Opasrie, OT BEJIMYMHBI HX jAe(opMaiuu.
Uccnenosanue YCJIOBUI paBHOBECHS

TBépI[Ol"O TCJa, HUMCHOIICTO OChb BpalllCHUA

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

I/IMHYHBC MaTepI/IaJIBHOﬁ TOYKH, CUCTCMBI

2.3.1 MaTepuagbHBIX ToueK. Mmmynbc cuibl u
U3MEHEHHE UMITYJIbCa Teja
2392 3akoH coxpaHeHus wummyinsca B HCO.
o PeakTuBHOE JBHXKEHUE
2.3.3 Pabora cuel
2.3.4 MOoOIIHOCTE CHIIBI




2.3.5

Kunernueckass  sHepruss  MarepUaIbHOU

TOYKHU. TeopeMa 0 KUHETUYECKON dHEPTrUn

2.3.6

[TorenunaneHas sHeprus. lloreHnmanbHas
DHEPIHUs yIpyro nedopmMupoBaHHON
npyxunbl. [loTeHuunaneHas >Heprus Ttena

BOJIN3M MTOBEPXHOCTU 3eMITH

2.3.7

IloreHuuanbHble U HENOTEHIIMAIBLHBIE CUJIBL.
CBsi3b paboOThl HEMOTEHIIMAIBHBIX CHJ C
W3MEHEHUEM MeEXaHHYECKOM SHEPTUH
CHCTEMBI Tel. 3akoH COXpaHECHUSI

MEXaHU4ECKON YHEPIUH

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHHS

2.3.9

TexHn4ecKkne ycTpoiCcTBa: JBUKEHUE PAKET,

BOJIOMET, KOIIEep, NPYKUHHBINA MMACTOJIET

2.3.10

[IpakTnueckue pabGoThl. M3ydeHue cCBs3U
CKOPOCTEH Ten MpU HEYNPYroM yuape.
HccnenoBanue CBsA3M pabOTBl  CHIIBI €

M3MEHEHHEM MEXaHUYECKOM SHEPTrUH TCIIA

3 MOJIEKVJISAPHASA ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKVJISPHO-KMHETUYECKOUW TEOPUU
OcHOBHBIE  TIOJIO)KEHHUS ~ MOJIEKYJISIPHO-
KMHETUYECKON  TEOpHH. BbpoyHoBckoe
3.1.1 newkenne. Juddy3usd. Xapakrep ABHKCHHS
U B3aMMOJCHCTBUS  YaCTHIIL
BEIIeCTBA
Mopenu cTpoeHHus ras3oB, >KUIKOCTEH u
31 3.1.2 TBEPABIX TEN U OOBSICHCHHE CBOWCTB
BEIIECTBA HA OCHOBE 3TUX MOJEJeH
Macca wmonekyn. KonmuectBo BemiecTsa.
313 [MocTosinHas ABoraapo
314 TemmoBoe paBHoBecue. Temmneparypa u €€
usmepenue. lllkana remnepatyp Llenbcus
3.15 Mopens upeanbHoro rasa. OcHOBHOE




ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON

TCOpUH UJACAIIBHOIO I'a3a

3.1.6

AOcomroTHasi  TemmepaTypa Kak — Mepa
CpelHEW KMHETMYECKOM dHEPIUM TEILUIOBOTO
JIBH>KeHUs yactul rasza. [llkama remneparyp

KennrBuna

3.1.7

VpaBnenue Kianeiipona — Menaeneesa.

3akon JlampToHa

3.1.8

l'azoBele  3akonbl.  M3ompomeccsl B
U/ICaIbHOM rase c MOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA! u30TepMa,

n30x0pa, n306apa

3.1.9

TexHnueckne  yCTpOMCTBA:  TEPMOMETP,

OGapomertp

3.1.10

[IpakTuueckue pabotbl. M3Mepenune macchbl
BO3/yXa B KJIACCHOM KOMHATEe.
Hccnenosanue 3aBHCHUMOCTH MEXIY
napaMeTpamMu  COCTOSIHMSL  Pa3peKEHHOTO

rasa

3.2

OCHOBbI TEPMO/IJMHAMUKNU

3.2.1

Tepmoaunamuueckas cucrema. BHyTpeHHss
SHEpPrusi TePMOJAUHAMUYECKON CHUCTEMBI U

CIIOCOOBI €€ U3MEHEHHM S

3.2.2

KommuecTBo TCILIOTHI u pa60Ta.
BHYTpeHHSISI OHCPIrusAa OJHOATOMHOI'O

nacajJlbHOIO ra3a

3.2.3

Buapl Tenmonepenauu: TEMIONPOBOIHOCTD,
KOHBEKLMs, U3JIyueHUe. TennoéMKoCcTh
Tela. YJeNnbHas TeIMIOEMKOCTh BeIecTBa.
Pacuér KOJINYECTBA TEIJIOTHI pu

TCIUIOIIEpeaaydc

3.24

[lepBblii 3aKOH TEPMOAUHAMUKH.

HpI/IMCHCHI/IC epBoOro 3aKOHa




TCPMOAMHAMHKU K H3011poucccam.

I'paduueckas unteprperanus paboThl raza

TemmoBble MammHbl. [IpuHIUIIBL AEHCTBUSA

TETUTOBBIX MaIlH. [IpeobpaszoBanus
SHEpPruu B TEIUIOBBIX MalIHax.
3.2.5
KosdduumenT moneznoro aeicTBus (manee
— KII[I) termoBoit mamuusel. [{ukn KapHo u
ero KIIJI
Bropoii 3aKOH TEPMOIMHAMUKU.
396 HeobOpatumocts mporueccoB B HpUpOJIE.
o TeruioBble  ABUraTeNnd.  DKOJOTHUECKUE
pOoOJIEMBI TEIIOPHEPTETUKU
TexHnueckne  yCTpOMCTBa: JIBUTaTelb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJIOIUIBHUK, KOHUIIMOHEP
328 [IpakTnueckue paboTHI. Nsmepenue

YACIBHOW TEMIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHUSA BEHIECBA. ®A30BLIE

I[TEPEXO/IbI

331

[TapooGpa3oBanue u KOHIEHCAIH.
Ucnapenue u kunenue. YaelbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCUMOCTE

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

AOCOIIOTHAS U OTHOCHTEILHAS BJIAXKHOCTH

BO3yxa. HaceimeHHslii nap

3.3.3

Teépmnoe Temo. Kpucraimmueckue U
amopdubie Tena. AHM30TpPONHS CBOWCTB
KpHUCTAJUIOB. Kunkue KpUCTaJLJIbI.

COBpCMeHHLIC MaTcpuaibl

3.3.4

IInaBnenue u KpHUCTaJlJIN3alus. VY nensHas

TCIJIOTA IIJIaBJICHHA. CY6J'II/IM8.I_II/I$I

3.3.5

YPaBHeHI/Ie TEILIOBOTrO OallaHca

3.3.6

TexHuueckne yCTpoOMCTBa: TUIPOMETP U




NCUXPOMCTDP, KaJIOpUMCETp, TCXHOJIOTHH
moJIydeHud COBPCMCHHBIX MAaTCpHUAJIOB, B
TOM YuCJIC HaHOMATCPpUAJIOB, u

HaHOTCXHOJOI'NH

3.3.7

[IpakTnyeckue paboTBhI. N3mepenne

BJIAJKHOCTH BO3ayXa

SJIEKTPOJUHAMUKA

41

OJIEKTPOCTATUKA

411

DnekTpu3aius Tejl. DIEKTPUUYECKUA 3apsil.

JIBa BHa AIEKTPUYECKUX 3aPSI0B

412

[IpoBoHUKH, JUDJIEKTPUKH "

MOJTYITPOBOTHUKH

413

3aKOH COXpaHEHHUs IEKTPHIECKOTO 3apsia

414

Bzaumopericteue 3apsnos. 3akon Kynona

415

Onektpuueckoe mnone. Hanpspk€HHOCTB
IEKTPUUECKOTO HOJISL. [TpuHMn
cynepno3uiuu. JIuHMM  HanpsHKEHHOCTH

OJICKTPHUYCCKOTO IIOJIA

4.1.6

PaGoTa cHi 92MEKTPOCTATHYECKOTO  ITOJIS.

ITorennuan. Pa3HocTh MOTEHIIMAIIOB

4.1.7

HpOBO,Z[HI/IKI/I N JUDJICKTPHUKU B IIOCTOSIHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBJ'ICKTpI/I‘ICCKaH

IMPOHNIIAEMOCTDb

4138

DIEKTPOEMKOCTb. Konpencarop.
DNEKTPOEMKOCTh IJIOCKOTO KOHIEHCATOpa.

9Hepr1/1;1 3apPsSPKCHHOI'O KOHJACHCATOpa

419

TexHudeckue yCTpOWCTBAa: 3JIEKTPOCKO,
AIIEKTPOMETP, DIIEKTPOCTATUYECKAs 3aIHTa,
3a3eMIICHUE 3IIEKTPOIPHOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYWHBIN IIPUHTEP

4.1.10

[IpakTuyeckue paboTHI. N3mepenue

3HGKTpOéMKOCTI/I KOHJACHCATOpa

4.2

OCTOSHHBIN SJIEKTPUYECKUI TOK. TOKHM B PA3JIMYHBIX




CPEJIAX

421

YcaoBus CyIeCTBOBaHUsA IIOCTOSHHOI'O
SJICKTPUYCCKOTO TOKaA. HcTOUHUKHN TOKa.

Cuia Toka. [1IocTOSIHHBII TOK

422

Hanpsokenue. 3akon Oma Juist yuacTka Lenu

4.2.3

DNEKTPUUECKOE CONPOTUBIICHUE. Y IEIILHOE

COIIPOTHUBJICHUEC BCIICCTBA

424

ITocenoBarensHOE, napajieabHoOe,

CMCHIAHHOC COCANHCHUC IIPOBOJHUKOB

425

PaGora oamekTpuyeckoro - ToKa.  3aKOH

Jxoynsa — Jlenna

4.2.6

MOIHOCTH 3JIEKTPUIECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuina (manee — DJ1C) u
BHYTPCHHECC COIIPOTHUBJICHUEC HCTOYHHKA
ToKa. 3akoH OMa /7151 IOJTHOM (3aMKHYTOH)

aeKTpuueckol nenu. Kopotkoe 3aMbIkaHue

4.2.8

ONEeKTpOHHas  MPOBOJUMOCTb  TBEPIBIX
METaJJIOB. 3aBUCHMOCTbH  COMPOTUBIICHUS
METaJIOB oT TeMIepaTyphbl.

CBepXIIpoBOIUMOCTh

4.2.9

DJIeKTpUYeCKuil TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TomynpoBOAHUKH. CoOcTBeHHas u
npuMecHast MIPOBOJIUMOCTh
IIOJIYTIPOBOTHUKOB. CpoiicTBa p-n

nepexoja. [ToaynpoBogHHKOBBIE TPHOOPHI

4211

:‘)J'IGKTpI/I‘leCKI/Iﬁ TOK B JOJICKTPOJINTAaX.
:‘)J'IGKTpOJ'II/ITI/I‘leCKaH Jucconuanusi.

DneKTposn3

4.2.12

DNIEeKTPUYECKUM TOK B rasax.
CaMOCTOATENBHBIT U HECAMOCTOSITENIbHBIN
paspsiz. Paznuunsie TUIIBI

CaMOCTOATECIBHOI'O pa3psaaa. MonHus.




ITna3zma

TexHuueckue  yCTpOMCTBA:  aMIEpMeETp,
BOJIFTMETP, peocTaT, HUCTOYHHUKH TOKa,
IEKTPOHAr peBaTEIIbHBIE puOOpBkL,
4.2.13 3JIEKTPOOCBETUTEIILHBIE puOOpBkL,
TEPMOMETP  COIPOTHUBIIEHUS, BaKyyMHBIN
MO, TEPMHUCTOPHI M (POTOPE3UCTOPHI,

MOJIYIIPOBOAHHUKO BBIH A0, raJlbBaHUKa

[IpakTnyeckue paboTHhI. N3ydyenune
CMEIIaHHOTO COEAMHEHHS PE3UCTOPOB.

4.2.14 N3mepenne OJIC ucTtoyHMKa TOKa M €ro
BHYTpPEHHEro conpoTuBieHus. Habmonenue

AIIEKTPOITU3a

11 KJIACC

Kon Koanposepsiemoro

5 eMeRTa IIpoBepsiemble 3J1eMeHTHI COEPKAHUS
pa3nesa JIEMEHT

4 OJIEKTPOJJUHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAI'HUTHA S MTHAYKIMA

[TocrostuabIE MAar”HuThl.
43.1 5
BSaI/IMO,Z[eI/ICTBI/Ie IIOCTOAHHBIX MAIrHUTOB

MaruutHoe mnoJie. Bexktop MarHuTHOM
uHAyKIuY. [IpuHIMN — Cyneprno3uium.
4.3.2 Jlunnn marautHOM uHAykuuu. Kapruna
JUHUA MAarHUTHOW HMHIYKIUHM  TOJIA

4.3
HOCTOSIHHBIX MarHUTOB

MarsnuTHOe noJjie IPOBOJHHUKA C TOKOM.
KaptuHa  JsMHHMH  nosiss  IJIMHHOTO
OpSAMOTO IPOBOJAHMKA U 3aMKHYTOI'O
433 KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C
TOKOM. OnbIT Opcrena.

BiaumonetictBue MMPOBOJHUKOB C TOKOM




Cuna Amrnepa, €€ MOZyJIb U

434
HaIlpaBJICHNE
Cuna  Jlopenma, e€ wmoayap W
HarpaBjeHue. JIBuKeHue 3apspKeHHON
435 YaCTHIIBI B OJHOPOJHOM MAarHUTHOM
noJie. Pabota cunbl Jlopenna
4.3.6 SIBIIeHME DIIEKTPOMArHUTHOW MHIYKIUU
4.3.7 [ToTox BeKTOpa MarHUTHOW MHIYKIIUU
OJ1C WHTYKITAH. 3axoH
4.3.8
AIEKTPOMAarHuTHOM nHAyKunu dapanes
BuxpeBoe nsnexkrpuueckoe mnone. I/C
WHIYKIIUU B TIPOBOJTHUKE, IBIKYIIIEMCS
4.3.9 TIOCTYIATENILHO B OJTHOPOTHOM
MarHuTHOM TIOJIe
4.3.10 [IpaBumno Jlenma
NHIyKTUBHOCT®. SIBneHue
4311
camounaykiuu. JIC caMOMHIyKIIMn
OHepruss MarHUTHOIO MOJISI KaTyIIKHA C
43.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE TI0JIe
TexHuueckue ycTpONCTBA: IMOCTOSHHBIE
MarHurhl, AJIEKTPOMArHUTHI,
43.14 JJIEKTPOIBUTATED, YCKOpUTENHU
3JEMEHTAPHBIX YAaCTUL, WHIYKIIMOHHAs
neyb
[IpakTtuyeckue  pabOTHI. N3yuenne
MAarHUTHOTO TIOJII KATYIIKH C TOKOM.
4315 HccnenoBanue nAeWCTBUS TOCTOSIHHOTO

Mar’surTa Ha paMKy C TOKOM.
Hccnenopanue SABJICHUSA

3JICKTpOMaFHPITHOI>’I HHAYKIOUA

KOJIEBAHUM A 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA
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Konebarenbnas cucrema. CBoOOgHBIE
kosiebanus. ['apMoHUYecKue KoyeOaHus.
[lepuon, wacrorta, amrumrtyga u Qasa

KoJIeOaHui

5.12

[Ipy>xnHHBIIA MasATHUK.

MaremaTnueckuii MagsTHUK

5.13

YpaBHEHHE TapMOHUYECKUX KOJICOaHUM.
Kunematnueckoe ¥ JAMHaAMUYECKOE

OIMCAaHNE KOJIEOATETHbHOTO ABHUKECHUSA

.14

[IpeBpamenne SHEPrun IIpH
rapMOHMYECKuX  KojeOanusx. CBs3b
aMIUTATYIBI KoJIeOaHni HCXOIHOU
BEJIMYUHBI C aMIUIATYJAaMH KOJICOaHUA

€€ CKOPOCTHU U YCKOPEHHUS

5.1.5

Konebatenbubiit  koHTYp. (CBOOOIHBIE
JIEKTPOMAarHUTHbIE Kose0aHus B
UCATBHOM  KOJIEOAaTEIbHOM  KOHTYpE.
Ananmoruss MeXJay MEXaHWYECKMMU H
JIEKTPOMArHUTHBIMHU KOJICOaHUAMMU.

®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA SHEPrun B

nacaJbHOM KOJIEOaTEIbHOM KOHTYpEC

5.1.7

BreinyK1eHHBIC MEXaHUYECKUE
KoJiebanus. Pesomanc. Pes3onancHas
KpHUBasl. BriHyxnennbie

QJICKTPOMArHUuTHBIC KoJIeOaHMSI.

5.1.8

[lepemennbiii  TOK. CHHYCOUJAIBHBIN

HepeMCHHHﬁ TOK.

5.1.9

MomsocTs IIEPEMEHHOTO TOKA.
AMIMTYIHOE u JIEHCTBYIOILIEE

3HAYCHHUC CUJIbI TOKA U HAIIPSKCHUA

5.1.10

Tpancdopmarop. ITpousBoactso,

nepeaada u HOTpCGJ'ICHI/IC




IEKTPUYECKON JHEPrUM.
OKOJIOTMYECKHE puCKU npu
IIPOU3BOJICTBE 3JIEKTPUUYECKON SHEPIUMU.
Kynberypa HCTOJIb30BAHUS

AIEKTPOSHEPIUHU B TIOBCEAHEBHOM HKU3HU

5.1.11

TexHuyeckue ycTpoicTBa: ceiicMorpad,
ANEKTPUUECKUI 3BOHOK, JIVHAA

SJICKTpoIICpCaayd

5.1.12

[Ipaktuueckue pabotel. MccrnemoBanue
3aBUCHUMOCTHU nepuoga MaJIbIX
KoJieOaHW# rpy3a Ha HUTH OT JJIMHBI HUTH
u  Mmaccel  rpy3a.  HccnegoBanme
MEPEMEHHOTO TOKa B nenu nu3
NOCJICAOBATCIBHO COEIMHEHHBIX

KOHJICHCATOPa, KaTyLIKU U pe3nucTopa

5.2

MEXAHUYECKHUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIIOBUSA
pacnpoctpanenus. llepuoa. CkopocThb
pacnpocTpaHeHuss W JAJUHA  BOJHBIL.

[Tonepeunsie U MPOJIOJIBHBIE BOJIHBI

5.2.2

WNuTepdepennus u  audpaxus

MEXaHUYCCKUX BOJIH

5.2.3

3Byk. CkopocThb 3ByKa. ['pOMKOCTH

3ByKa. BeicoTta Tona. TemOp 3Byka

5.24

DJIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBUS
U3ITy4eHHUS] DIEKTPOMATrHUTHBIX  BOJH.
B3anmuas opuenTanus Bekropos E, B u

UB BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYYMC

5.2.5

CBoOMCTBa  AJIEKTPOMArHUTHBIX  BOJIH:
OTpaXXKEeHHE, HpenoMJIeHue,
HOJIsIpU3aLys, T ppaKIys,
uHTEp(EpeHIusL. CkopocTtb

SJICKTPOMATrHUTHBIX BOJIH




5.2.6

[llkaya  2JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue 2IeKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I paguoCBA3U U TCIICBUACHUSA.
Panuonoxkarusi. DJIeKTPOMAarHUTHOE

3arpsA3HEHUE OKPYXKAIOLIEH CPeIbl

5.2.8

Texunueckue YCTPOWCTBA:
MYSBIKaJ'II)HI)IG I/IHCprMeHTI)I,
YIBTPa3BYKOBask AUAarHOCTUKA B TEXHUKE
U MeIWIUHE, pajgap, paauoNpUEMHUK,
TeneBu3op, anTeHHa, Ttenedon, CBY-

I1€4b

5.3

OIITUKA

531

[TpsamonunerHoe pacnpocTpaHeHue

CBETa B OJIHOPOJHOM cpene. JIyu cBera

5.3.2

OtpakeHre cBeTa. 3aKOHBI OTPAXKEHUS
ceera. [loctpoenne wu300pakeHUN B

IUTOCKOM 3€pKaJIC

5.3.3

[Ipenomiienre cBeTa. 3aKOHBI MPETOMIICHUS
CBeTA. AOCOIIOTHBII HOKa3aTelb

IIPECIIOMIICHUSA

5.34

[TomHoE BHYTpEHHEE OTpaXXEHHUE.
[IpenenbHbIit yroja MOJTHOTO

BHYTPEHHETO OTPaKECHUS

5.3.5

Hucnepcus cBera. CnoxHbII cocTaB

Oenoro ceeta. Llper

5.3.6

Cobuparonue U paccerBaroIlie JIMH3BI.
Tonkas nnH3a. POKYCHOE PacCTOSIHUE U
ONTHYECKass CWJIa TOHKOM  JIMH3BI.
[Toctpoenue n300paKeHUH B
COOMpAIONINX U PAcCEeUBAIOIINX JIMH3AX.
dopMynia TOHKOU JIMH3BI. YBEIUYEHUE,

IaBaeMoe JIMH30H




5.3.7

IIpenensr [IPUMEHUMOCTU

reOMETPUYECKOM ONTUKHU

5.3.8

WNurepdepennus ceera. KorepeHTHble
UCTOYHUKHA.  YCIIOBUSL  HaOIIOACHUS
MaKCHMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)aBHI)IX KOI¢pCHTHBLIX HCTOYHHKOB

5.3.9

Hudpakumss  cBera. dudpakiuuoHHas
peméTka. VYcnosue HaOIIOCHUS
[JIABHBIX MAaKCUMYMOB TIPH TaJCHHUH

MOHOXpPOMATHYCCKOI'O CB€Ta Ha

TUGPAKIIMOHHYIO PEIIETKY

5.3.10

[Tonapuzanus ceera

5.3.11

TexHHUECKHe YCTpOWCTBA: OYKH, JIyIIA,
doToanmnapar, MPOEKIMOHHBIN ammapar,
MHKpPOCKOII,  TEJECKOI, BOJIOKOHHAs
ONTHKA, JAW(QPAaKIMOHHAs  PEIETKa,

TIOJISIPOH T

5.3.12

[Ipaktuueckue paboTel. M3mepenue
MMOKAa3aTeist MIPEIOMJICHHUSL.
HccnenoBanue CBOWCTB M300paKCHUN B

nuH3ax. HaOmonenune qucnepcuu cBera

OJIEMEHTGLI CITELIUAJI

bHOM TEOPUM OTHOCUTEJIBHOCTU

6.1

FpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUYEeCKOMH
MCXaHUKH. HOCTYJ'IaTLI TCOPHUHU
OTHOCHUTCJIBbHOCTH: HMHBAPUAHTHOCTD
MOAYJIsL CKOPOCTH CBE€Ta B BAKYyMC,

MIPUHIIMIT OTHOCUTEJIBHOCTH DUHINTEHHA

6.2

OTHOCHUTEIHLHOCTD OJIHOBPEMCHHOCTH.
3aMez[neHHe BpPpEMCHHU H COKpallCHUC

JUIMHBI

6.3

OHeprus M HUMIYJIbC  CBOOOIHOMN

YaCTHIIbI




6.4

CBs13p Macchl ¢ dHEpruen U MMITyJIbCOM
CBOOOHOW YACTHULIBL. DHEPIrUs MOKOS

CBOOOIHOM YaCTUIIbI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. @Popmyna Ilmanka  cBs3u
3Heprud (GOTOHa C €ro YacTOTOM.

DHeprus U UMIyJibC POTOHA

7.1.2

OTkpbITHE u HCCIIEeIOBaHNE
dotordpdekra. OnbiTel A.I'. CTonerosa.

3akoHbl poTordpdekra

7.1.3

YpaBHenue DUHIITEHHA I
dotordpdexra.  «KpacHas  rpaHHIIa»

dotorddexra

7.14

JaBnenune ceeta. OnwiTe! [1.H. JIeGeneBa

7.1.5

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texunueckue YCTPOWCTBA:
dboTosneMeHT, (OTONATINK, COJTHEUHAS

Oatapes, CBETOANO]

1.2

CTPOEHHUE ATOMA

7.2.1

Monpens atoma TomcoHa. OnBITEI
Peszepdopaa no uccnegoBanuto
ctpoenus atoma. [Inanerapnas moaens

aToMa

7.2.2

Ilocrynmarer  bopa.  U3nyuenue wu
norjoueHrne (GOTOHOB TMpPH TMEPeXoie
aToMa C OJHOTO YPOBHSI JHEPrud Ha
apyroil.  Buabl  cnektpoB.  Crniektp

ypOBHCfI OHEPIUur aToMa BOAOPOJaa

7.2.3

BomanHoBBIe cBolicTBa yactuil. BosHbl ne
bpoins. KopnyckynsipHO-BOIHOBOMI

nyanusM. Jludpakuus 57IeKTpoHOB Ha

KpucTajuiax
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CnonTtanHoe u BBIHYKJCHHOE
M3IIy4eHUE. YCTPOMCTBO W NPUHLMII

paboTsl 1a3epa

7.2.5

Texunueckue YCTPOWCTBA:
CHEKTPAJIbHBIM aHanu3 (CHEeKTPOCKOI),

Ja3ep, KBaHTOBBIA KOMITBIOTED

7.2.6

[IpakTnueckue pabotbl. Habmonenue

JIMHENYaTOro CreKTpa

7.3

ATOMHOE SIJIPO

7.3.1

MeTtonbl HaONMIOJEHUS M PETUCTPALUH

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PATUOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuto cocrtaBa
panroakTuBHOrO wu3iydeHus. CBoiicTBa
anbda-, Oera-, raMMa-u3JIyqdeHHsI.
BnusHMe paguoakTUBHOCTH HA IKUBBIE

OpraHU3MBI

7.3.3

OTKpbITHE  NPOTOHA U  HEUTpOHA.
Hyxnonnas monens siapa [eiizenOepra —
NBanenko. 3apsia sapa. MaccoBoe 4ucio

sapa. M3oTomnbl

7.3.4

Anba-pacna. DIIEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacman. ['amma-
u3NydyeHue. 3aKOH  PaauOaKTUBHOIO

paciaaa

7.3.5

3Hepr1/1;1 CBA3M HYKJIIOHOB B  sApeC.

Snepubie cuibl. JledekT Macchl sapa

7.3.6

H,I[epHBIC peaKuuu. I[eJ'IeHI/IC U CHHTC3

aaep

7.3.7

Snepubiii  peakrop.  TepMosaepHbIi
cuHte3. [IpoGieMbl M MEPCIEKTUBBI
AEPHOM DHEPreTHKU. OKOJIOTUYECKUE

ACIICKThI HI[CpHOﬁ SHCPICTUKU




7.3.8

OnemeHTapHble  yacTULbl.  OTKpbITHE
[IO3UTPOHA. @yHaMEHTaJIbHbBIE

B3aMOJENCTBUSI

7.3.9

TexHuueckne yCTpPOWCTBA:  JTO3UMETP,
Kamepa BuibcoHa, SAEpHBIN peakTop,

aToMHasa 6omOa

7.3.10

[Ipaktuyeckue pabotsl. MccnenoBanue

TPEKOB qacTuIl (HO TOTOBBIM

doTtorpadusim)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bup 3BE€3qH0T0 Heba. Co3Be3nus, ApKue
3BE3 MBI, IJIAHETHI, X BUJIAMOE

JIBIOKECHUE

8.2

Comnueunaa cucrema. l[lmaHeTsl 3eMHOU
prl'[l'II)I. HHaHeTBI-FI/IFaHTBI nu 1704
CITYTHHUKH, KapJIUKOBbIE ILJTAHETEI.

Marle Texa CoJTHEYHOU CUCTEMEI

8.3

Comnne, d¢ortochepa u armocdepa.

CosHeuHas aKTUBHOCTD

8.4

Nctounuk sHeprun CoJiHia v 3B€371

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH:
Macca, CBETUMOCTb, PAJNYC, TEMIepaTypa,
Hx B3aMMOCBSI3b. Huarpamma
«CTICKTPAJIbHBIA KIJIACC — CBETUMOCTBY.
3BE31pl TJIaBHOM IOCJIEAOBATENLHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTDY IS

3BE3N T JIaBHOM noCJICA0OBAaTCIIBHOCTHU

8.6

Buyrpennee CTPOCHUE 3BE3I.
CoBpemeHHbIe MIPEIACTABIEHUS 0
NpoucxoxaeHn u sBomonuu ConHia U

3BE3. DTanbl )KHU3HU 3BE3]

8.7

Mneunsiii Ilyre — Hama ['anaktuka.

CrupanbHast ~ cTpyKTypa [ amakTkw,




pacrpeneneHue 3BE3N, rasa W IbUIM.
Ilonoxenne wu JABHUKCHUC COJIHI_[a B
lanaktuke. Ilnockas u chepuueckas

noacucteMsl [ aakTuku

8.8

Tunel ramakTtuk. Pamuoramaktuku U
KBazapbl. UYEpHble HOBIPBl B sAOpax

TaJIaKTHUK

8.9

Bcenennas. Pacmupenue BcenenHoi.
3akon XaO6ma. Paz0Oeranue TrajlakTHK.
Bo3pact u paguyc Bcenennoil, teopus
bospmoro B3peiBa. Mogens «wropsuei

BcenenHol». PennkroBoe n3inydeHnne

8.10

Macmtabnas  crpyktypa Bcenennoil.
MeraranakTuka. Hepeménnpie

po0JIeMbl aCTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

UHTEPHET
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