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INOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTesIbHON MpOrpaMmsbl, npeactaBieHHbIX B I'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell MmporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1Mo (U3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHBI Mupa oOyuarommuxcs 10-11 kmaccoB mpwu
oOyyeHnn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
HesTeIbHOCTHOTO  moaxoaa. [lporpamma 1o  QU3HMKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miIaHUPyEeMbIM JUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4EHHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTh
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAy4YHBIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE IEIH W3YYCHHS
bu3MKK Ha ypOBHE CpeHero 001iero oopa3oBanusl, MIIaHUPYEMbIE PE3YIbTaThI
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEAMETHBIC (HA
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIC TPEAMETHBIC PE3YJIbTATHI IO T0JI1aM 00YUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

®du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KauecTBe Y4eOHOro MpeAMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. IIKompHBIN Kypc QuU3NKu —
CUCTEMOOOpA3yIONUi 11 €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
W3y4aeMbIX XHUMHEH, Ouoisioruei, usnueckoil reorpadueii U acTpOHOMHUEH.
Hcrnonp3oBaHne M aKTUBHOE MpUMEHEHHE (U3HYECKUX 3HAHUM Ompenesnser
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJYYEHUsI HOBBIX MaTEPUAJIOB C 33JIaHHBIMU
cBoWicTBaMH © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KApTUHBI MHpa OOYy4aloluXcCs, B
dbopMupoBaHWEe YMEHUN TPUMEHSITh HAyYHBIH METOJ TIO3HAHUA TpHU
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oO0miero oOpa3oBaHUS
MOJIOKEH Psii UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISICTCS JOTHYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall U3 BCeX Pas3lesioB (U3HMKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW maTepuall Kypca (U3UKA
o0beMHEH BOKPYr (GU3MYECKUX Teopwil. Bemymmum B Kypce SBISIETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHANIA (U3UYECKON HAyKHU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nKkn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU TTPOOIeMaMHu.



Hoes npuxnaonou nanpasrennocmu. Kypc (uszuku mnpesamnonaraet
3HAKOMCTBO C IIIHPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHYECKHUX
IPUIIOKEHUHN U3yUYEHHBIX TEOPHH U 3aKOHOB.

Hoes skonoeuzayuu peannusyercss MOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJIEpKaHUs, TOCBSIIEHHBIX SKOJOTHYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakKe 00CYKICHUS
npoOJieM  palMoHANBHOTO  MPHUPOAOINONIB30BAHUS U AKOJOTHYECKON
0€30MacHOCTH.

Crep)KHEBBIMHU JJIEMEHTaMH Kypca (M3MKH Ha ypOBHE CPEIHET0 OOIIero
oOpa3oBaHwMsl ABJSIFOTCS QU3HUYECKUE TEOpUH (POPMUPOBAHUE TIPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NICCKON TEOpHUH, poiu (PyHIaMEHTATBHBIX 3aKOHOB
U TPUHLIUIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHUIaX
NPUMEHUMOCTH TEOPHH, 11 ONHCAHMS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIICCCOB).

CuUCTeMHO-JIeSITeIPHOCTHBIN MOAX0A B Kypce (U3UKH pean3yeTcs
OpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATeIbHOCTH
oOyuaroruxcsi. st 6a30Boro ypoBHsI Kypca (UM3UKA — 3TO HCIOJIb30BAaHUE
CUCTEMBI ()POHTAIIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOpble B Mmporpamme 1o (u3uke OObEeIUHEHBI B OOIIUA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM TIepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIIEHKU, OCYIIECTBISETCS
y4yacTHUKaMU 0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOEHHOCTEH
TUTAaHUPOBAaHUS W OCHaleHus kaOuHera ¢usuku. [Ipu sTom obecrneunBaercs
OBJIAJICHHE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE HW3MEPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH U TTOCTAHOBKY OTMBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yIEIsSETCS PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DU3UYECKOW MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 pasfeia Kypca, TaKk U UHTETrpUpys
3HaHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY O0OECIIeUeHUI0 Y4eOHOro Tmporecca 0a30BbId ypOBEHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OoOImero oOpa3oBaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOnWHeTa (PM3UKU WM B YCIOBUSX UHTETPUPOBAHHOTO
KaOuMHeTa MpPEJAMETOB €CTECTBEHHO-HAY4YHOro Iukia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIa0OpaTopHOE OOOPYIOBAHUE VISl BBHIMOTHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JIEMOHCTPAIIMOHHOE 000pYTI0BaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHHMAJIBHOW JTOCTAaTOYHOCTH M 00ECIeUMBAET MOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCIICIOBAHMS HW3Y4YaeMbIX SBJICHUH W TPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JIaGopatopHoe 000pyAOBaHME IJi YYEHHUYECKHMX MPAKTHUECKUX padoT
dbopmupyeTCcs B BUI€ TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKhe KOMIIICKTHI
1abopaTOPHOTO 00OPYNOBAaHUS AOKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM



UCIIOJIb30BAaHUU aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHE HHTEpECa M CTPEMIICHHSI OOYYalOIIUXCS K HAYYHOMY
U3YYCHHUIO MPUPOJIBLI, PA3BUTHUE MX HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOIUM
SIBJICHHSIM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa H3y4YeHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHHEe YMEHHH OOBSICHATH SIBJICHUS C HCIOJIb30BaHUEM
(bM3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJU (DU3UKHU IS Pa3BUTHUS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKH M TEXHOJOTHM.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTCs PCHICHUCM CIICAYIOIMINX 3a1a4 B
IMPOLCCCC N3YUCHUS KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  usHueckux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSX, BKJIKOYAs  MEXAHUKY,
MOJICKYJISIpHYIO (U3UKY, JJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HKY H
3JIEMEHTHI acCTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIPUMEHATh TEOPETUUYECKUE 3HAHUSA IS
00BbsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC MW ISl TPHHATHS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IuYHBIX 3a7ad C SBHO 3aJaHHOMN
(dbu3uYeCKO MOJIENBIO, 3a7ad, MOAPA3yMEBAIOIINX CaMOCTOSTEIIHHOE
co3JlaHue (PU3UIECKON MOCITH, aICKBATHOM YCIOBHSM 3aJ1auH;
MOHUMAaHHE (PU3MUECKUX OCHOB M MPUHIUIIOB JEHUCTBUS TEXHUUYSCKHUX
YCTPOWCTB W  TEXHOJOTMYECKUX TPOLECCOB, HX BIHUSHHUSA Ha
OKPYXarUIyIo Cpeay;

OBJIAJICHUE METOJAMH CAMOCTOSITEIIBHOTO TNIAHUPOBAHUS U IPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpeTallui HH(HOPMAIIHH,
OIPEJICJIEHUS JOCTOBEPHOCTH MOJIYYCHHOI'O PE3YJIbTATA;

cO3JaHue YCJIOBUM JUIA pa3BuTUA YMEHUU IIPOEKTHO-
HCCJIEI0BATEIILCKON, TBOPUYECKOM JIESTEIILHOCTH.

Ha usydyenue ¢usuku (6a30BbI YPOBEHb) Ha YPOBHE CPEIHErO OOIIEro
obOpazoBanus orBoautcst 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B HEZIETIO),
B 11 knmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipemmaraemerii B mporpamMme mo (u3uke nepedeHb JadopaTOpHBIX U
MPAKTUYECKUX PabOT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JEIacT BBIOOP
MPOBEICHHS JTabOpPaTOPHBIX PAa0OT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM 00y4aromuxcsl.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pa3nen 1. ®u3uka M1 MeTOAbI HAYYHOI0 O3HAHUSA

®dusuka — Hayka o npupoje. HayuHnble METObI TO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopaenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUITOTE3HI.
®dusznveckue 3aKoHbI M TEOPUU. ['paHUIBI TMPUMEHHUMOCTH (HU3NUECKUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps u mecTo pu3uku B popMHUPOBAaHUN COBPEMEHHOM HAy4YHOU KapTUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemernienune, ckopocTh (CpelHssI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOUYKH, UX MPOEKIIMU HA OCH CHUCTEMbl KOOPJWHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TEpPEMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonuuennoe paBwxeHue. JIBHUKEHHE MaTE€pHAIbHOM TOYKH MO
OKPYKHOCTH C MOCTOSSHHOW II0 MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCTH,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MIEPEeIayn.

Jlemoncmpayuu

Monenb CUCTEMBI OTCUETa, WJLTIOCTpAIns KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue CKOpoCTH Ipu ABUAKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  OIpPEICIICHUS
MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSMH, MPONUIECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHBIE IPOMEXYTKH BpPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenue nBMKEHUs IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH HprotonHa s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl TpeHus (Mokosi, CKoJibKeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cumna TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Kosddunument
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TENIA B )KUIKOCTH UJIHU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTEJIBHO OCH BpalleHus. Ilimedo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHUE: MOALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3smepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B IIPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NmMnynbc MarepuanbHOW TOUKHM (T€a), CUCTEMbl MaT€pUANIbHBIX TOYEK.
NmMnynbe cuiibl U1 U3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs MMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckasi Heprusi MaTepualbHON Toukdu. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nehopMUpPOBaHHON TpyXUHBL. [loTeHIManbHAs SHEpPrUs Tela BOJMU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUM CUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXaHUUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpouCTBa U IPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOIIED,
MPYXKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexo MOTEHIIMAILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIC TOJIO)KEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOpUH M UX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBwkenue. Hubdysus. Xapaxrep
JIBI)KCHUS M B3aMMOJICHCTBUSL YACTHI] BElIeCTBA. MoJeln CTPOECHUS ra3os,
KUJAKOCTEH M TBEPIBIX TN U OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE ITHUX
mozeneil. Macca u pa3mepsl MoJekyd. KonuyecTBo BemecTtBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPHH HCaIbHOro rasa. AOCOIIOTHAs TeMIepaTrypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBMXKEHHUS dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHeHHe MeHzaeneeBa—
Knaneiipona. 3akon [lanberona. M3ompoiiecchl B UAEATbHOM T'a3e C MOCTOSHHBIM
KOJMYECTBOM  BemecTBa. [paduyeckoe TMPEACTABICHHE HU30IMPOIIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COECTMHEHUI.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICCTBUS.

Mogens, WUTIOCTpUpYIOIIas NpUupoay AaBICHUS Ia3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIUME YPAaBHEHUE COCTOSHHS HJICAIbHOIO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPECHUI
00bEMa KOMHATBHI, TaBJICHUS U TEMITEPaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXAYy  HapamMeTpaMud  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTEMBI M CmocoObl e€ wu3MeHeHus. KoimuecTBo
TEIJIOTHl U paboTa. BHyTpeHHssT SHEprus OJHOATOMHOTO HCATBHOTO Ta3a.
Buael Temonepenayun: TemIONPOBOAHOCTb, KOHBEKIIMS, U3IyYeHUE. Y IeIbHas
TEIIOEMKOCTH BelecTBa. KoamuecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsatue o0 ammabatHoMm mporecce. IlepBbIli 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne epBOro 3aKOHa TEPMOJIMHAMUKH K M3omporieccaM. I padudeckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoaunHaMuku. HeoOpaTtuMoCTh IPOI1IECCOB B MIPUPOJIE.

TerioBele  MamuHbl.  [IpuHUMOBL  ACHCTBUA  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanuss 3HEPTUM B TEIUIOBBIX MamiuHax. Koad@uIMeHT Mojae3Horo
nerictBusl TeruioBo MamuHbl. [ukn KapHo u ero ko3puIMEHT MOJIe3HOTO
JEeNCTBUS. DKOJOTHYECKHUE MPOOIEMbI TEIIIOIHEPTEeTHKH.

TexHudeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHWE: JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

N3menenne BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYyTBUIKM TOJ] ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TPYOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenne  BHYTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  MpHU
TeIrIonepeaaye.

OnbpIT 1o aanabaTHOMY paCIHIMPEHUIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO IBUTATES.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3Mmepenne yaeabHON TEMIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuwyecmea. @azoevie nepexoonl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOTOTHAS
Y OTHOCHUTEJIbHAs BIIAXKHOCTH BO3ayXxa. HackllieHHbINA T1ap. Y aeibHas TEmoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckue u amopdHblie Tejaa. AHHU30TPOMUS
cBoMcTB KpucTamuioB. JKunakue kpuctamibl. COBpEMEHHBIE MaTEepUAIbI.
[1naBneHue u KpucTaJU3anus. Y iefapHas Teriora miasieHus. CyomuManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJIYYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAAa 3JIEKTPUYECKHUX
3apsiioB. [IpOBOJHUKY, NUAJIEKTPUKH U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsijaa.

B3aumopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsi. Daekrpuueckoe noiie. Hanpsok€HHOCTE AiekTpuueckoro mnois. [punnun
CyHepHO3ULIUU ANEKTPUUYECKUX TIOJICH. Jluaun HATNPSHKEHHOCTH
ANEKTPUYECKOrO MOJIS.



PaGora cun anekrpocraruueckoro mosa. [lorenuman. PasnocTh
NOTEHUUAJOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsSKEHHOr0 KOHAEHCATOPa.

TexHuyeckne ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOJHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTaTUYECKAs 3a1IUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJIACTUH, PACCTOSTHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONMPOTHBIIEHUE BEIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

PaGora onextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsi CHJIA U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKA.
3akoH Oma 1 TOJNIHOM (3aMKHYTOW) 3iekTpudeckoil 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBonuuku.  CoOcTBeHHass W MPUMECHasT  MPOBOJAMMOCTD
oJTynipoBoAHUKOB. CBoiicTBa P—N-niepexoaa. [1omynmpoBofHUKOBBIE TPHUOOPHI.

ONIEKTPUYECKU TOK B pacTBOpax M paciiiaBax dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIeKTpUUeCKUil TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpONCTBA U MPAKTUUYECKOE MPUMEHEHHE: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, UCTOYHUKH TOKa, DJIEKTPOHATrpEBaTeIbHBIC MPUOOPHI,
AIEKTPOOCBETUTEILHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UOJ, TEPMUCTOPHI H  (DOTOPE3UCTOPHI, TMOJIYNPOBOJHUKOBBIA  JIHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IM MTOTIEPEYHOTO CEUCHUS U MaTEepUaIa.

CmenianHoe COeIMHEHUE MTPOBOAHUKOB.



[Ipsamoe wu3MmepeHue HIEKTpoABHKYyHIEH cuibl. KopoTkoe 3aMblKaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3MepeHne aneKTpoABUKYIIEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyIecTBIS€TCs C
YYETOM COJIEPIKATENBHBIX MEXIPEAMETHBIX CBA3€U C KypcamMu MaTE€MaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE ¢ U3YYEHHEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIH (paKT, TUMOTE3a, PU3MUECKass BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHUE CHUCTEMbl YpaBHEHUMW, JHHEHHas QyHKIMS,
napabona, runepbosia, uXx rpaduKd U CBOWMCTBA, TPUTOHOMETPUUECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

buonoecua: wmexanuyeckoe JIBIKEHHWE B JKHBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUIBI TEILIONEpPEIadyH, TEIIOBOE
paBHOBECHUE), IIEKTPUUECKHE SBJICHHS B )KHBOU MPUPO/IE.

Xumus: DTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEI,
KUJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eocpagus: BnaxXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAUIMIIHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W APYTHE), JABUTATE]b BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOJWJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIy4Y€HUST COBPEMEHHBIX MATEpPUAJIOB, B TOM  YHUCJIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJOTHM,  DJICKTPOCTATHUYECKAS  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHArpPEeBATEIbHBIC  MPUOOPHI,  AJIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHHKaA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Mazcnummnoe noje. I1eKmMpoOMaAZHUMHAA UHOYKYUA

Iloctossauble MaruuTthl. B3amMmoaelcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MaruutHoe nosie. Bexktop MarHWTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MArHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHAYyKUMU. KapTuHa TMHUN MarHUTHOMN
VHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe mOJie NPOBOJHMKA C TOKOM. KapThHa nMHWN WHIYKIUU
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



NPOBOJHUKA, KaTymku ¢ TokoMm. OmnbeiT Opcrena. BzaumoneilcTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoOayiab W HampasieHUE. [[BHO>KEHHE 3apsyKEHHOU
YacCTHUIIBI B OJJHOPOHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJIEKTPOJABWKYIAs CUJIa WHIYKIMUA. 3aKOH 3JEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe ajekTpuueckoe moJie. DJIEKTPOJABHKYIIAs Cujia MHAYKIAU B
MPOBOJIHUKE, IBKYIIIEMCS TOCTYATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. fIBJI€HHME CaMOWHAYKIMU. OJEKTPOJABIKYIIas CuUJa
CaMOUHAYKIIUU.

DHEprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckrue yCTpOMCTBA W IIPAKTUYECKOE IPUMEHEHHUE: MOCTOSHHbBIC
MAarHMuThl, JIEKTPOMATHUTHI, JIEKTPOIABUIATENb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTHUL, UHIYKI[MOHHAS I1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3aumogericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCHUMOCTh  BJEKTPOABIKYIIEH CHJIBI HMHAYKIUA OT CKOPOCTH
VU3MEHEHUs MarHUTHOT'O TTIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTAa HAa PaMKy C TOKOM.

HccnenoBanue sBiIeHUs JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3znes 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUNHbLE KOEOAHUA

Konebartenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KOJeOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMmnTyaa u ¢asza KojaeOaHU.
[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [IpeBpaieHne »HEPruu MPU TAPMOHUYECKHUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCaATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosneOanusmu. dopmyna Tomcona. 3akoH CoOXpaHEHHS
SHEPTUU B UJICATHHOM KOJIeOATEThHOM KOHTYDE.

[IpenacraBnenne 0  3aryxalommx  KojeOaHuWsAX.  BBIHYKIeHHBIC
MexaHudyeckne KosneOanus. Pe3onanc. BbIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJIeOaHusl.



[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JCHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA H
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpebieHue
ANEKTPUYECKON  DHEPrUH. OKOJOTHMYECKME PHUCKU TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpoucCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHOM CUCTEMBbI (TMPYKUHHBIN WM
MaTEMaTUYECKUNA MASTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH TEPUOJIa MAJIbIX KOJIeOaHUM rpy3a HAa HUTH
OT JIJIMHBI HUTU U MACChI TPy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. [lepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B aiexTpoMarHuTHO# BOJHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakius, uarepdeperiusa. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIUHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecs Teo0 Kak UCTOYHHK 3BYKa.

HaGnronenue otpakeHus: U IPETOMIICHHS MEXaHHYECKUX BOJTH.

Ha6nronenue natepdepennm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAaHC.

HaGnronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOU H
9aCTOTOM KOJeOaHMUIA.



HccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KCHHUE,
peIoMIICHHE, ToJIApr3aIus, Tudpakims, nHTeppepeHIusl.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OoHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3akOHBI TMpeOMJICHUS CBeTa. AOCONIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. Llger.

Cobuparorniie ¥ pacceuBamolme JHUH3BL. ToHKas auH3a. DOKycHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o00pakeHHi B
coOMparoIUX W pacceuBarOmMX JuH3aX. @opmylna TOHKOH  JIMH3BIL.
YBenuueHne, 1aBacMoe JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp()EpECHIIMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. JudpakuuoHHas pemérka. YcCIoBUE HAOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(DPaKIIIOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHUYeCKHe YCTPOMCTBA M IPAKTUYECKOEC NPUMEHECHHUE: OYKH, JIyIia,
dboToanmapaT, MPOSKIIMOHHBIM arapar, MHUKPOCKOII, TEJICCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEMIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMoJIMHEWHOE pPACIIPOCTPAHECHUE, OTPAKEHUE M TPEJIOMIICHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Moaenu MUKPOCKOTIa, TEJIECKOTIIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue criekTpa ¢ MOMOIIBIO MPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenune nmokazarenst NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenune nucnepcuu cBeTa.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIEHMAIBHOM TEOPUU OTHOCUTEIHLHOCTU: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJTUHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3b Macchl C DSHEPrUed U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Csertonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas Mozens aroma. Iloctynatel bopa. M3nydeHuwe W MOIJIOIIEHHE
(GOTOHOB TpU TIEpexoje aToMa C OAHOTO YPOBHSI SHEPTUU Ha Jpyroil. Buiwi
criekTpoB. CIEKTp YPOBHEW SHEPrUU aToMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ge bpois.  KopmyckyssipHo-
BOJIHOBOU AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JTa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ha6nronenue nmuaeituaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpPOCHHs sipa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompepeneHuro  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTtBa anbda-, Oera-, ramMmma-u3IydeHHUS.
Binsinue paagnoakTHBHOCTH HA KUBbIE OPTaHU3MBbI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa [eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3Jy4YeHue. 3aKOH paJuOaKTUBHOIO pacmaia.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jleext maccer sapa.

SAnepusble peakuuu. [lenenue u cuHTeE3 A1€p.

SAnepuerit peakrop. Tepmosinepusiii cunte3. [IpobiaemMbl U EPCIEKTUBBI
SICPHON SHEPreTUKU. DKOJOTHUYECKUE ACTICKTHI SIAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertoapl HAOIIONCHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopmule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYECHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3NbI, MIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA Kjacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEN0BATEIBHOCTA. BHYTpEeHHEE CTpOECHHE
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Bosronnu CoHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lNanaktuke. Tunsl ramaktuk. Pagmoranaktuku u KBasapbel. UEpHBIE ABIPHI B
SAIpax TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYXKEHHBIM rJ1a30M c HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHHM B 3KOHOMHYECKOM, TEXHOJOTHYCCKOM,
COIMAIBHOW W JTHYECKOW cdepax IesATEeIbHOCTH YEIOBEKa, POJIb U MECTO
(GU3NKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pPOJib
¢dusndeckoii Teopur B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3MUECKOW KapTHUHBI MHpa B OOIIEM pSATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C Kypcamy MaTE€MaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu ¥ TEXHOJIOTHUH.

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAY4YHOTO
MMO3HAHUS: SBJICHWE, HAYYHBIA (aKT, TUIOTE3a, (PU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOTIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHuEe CUCTEMbl YPAaBHECHUM, TPUTOHOMETPUYECKUE
byHKIIHAN: CUHYC, KOCUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHUHU HA OCH KOOPJHUHAT,



CJIIO)KEHUE BEKTOPOB, MPOM3BOJAHBIC AJIEMEHTApHbIX (PYHKIUN, MPU3HAKH
noI00Msl TPEYTOJIbHUKOB, ONpeleNieHUue IJIOMaaAd TUIOCKUX (QUryp u oobéma
TeN.

buonocus: »nekTpuyeckue SBICHUS B KMBOM MpUpOJE, KojieOaTelbHbIE
JIBYKEHUST B KUBOM MPHUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagusa: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeus: AVMHUW DIIEKTPOIEpEad, TE€HEPAaTOp IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS TI€Yb, pafap, PaAuONpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTNYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mpeamera «Dusnkay
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMUOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIIecTBa,
paclMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBHOCTH B IIPOLECCE
peanu3alyyd OCHOBHBIX HAINpPaBIECHUN BOCHUTATENIBHOM NEATEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3HMIMH  OOYy4arolerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHYECKUX H
JNEMOKPATHYECKNX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aMMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAss OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYILIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IMuHbIM cdhepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiie mnpodeccun M peanru30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
IJIaHbI;

TFOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSXKEHUN BCEU KU3HH,

6) 3K0JIOrNYeCcKOro BOCTIMTAHNS



c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBISITH IPOEKTHYIO UM HCCIEI0BATENbCKYIO
NEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckne AeiicTBUA:

CaMOCTOATENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpenensaTh LENH NEATEIbHOCTH, 33/JaBaTh MapaMeTpbl U KPUTEPUU HUX
JTOCTHKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(U3HYECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMbI ¢ YYETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX U HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTAaTOB LIEJISAM, OLIEHUBATh PUCKU MOCIEICTBUI N€ATETbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B  YCJIOBHUSIX peEajbHOIO,
BUPTYaAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIILIEHUE TPU PELICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMH U METOJAMHU
(u3nUecKoi HayKH;

BJIaJ€Th  HAaBbIKAMM  y4€OHO-UCCIENOBATENBLCKOMW M MPOEKTHOM
NeATeIbHOCTH B 00JacTH  (DU3WKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOMCKY  METOJOB  pelleHHus 3ahad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJ0OB MO3HAHUS;

BJQJ€Th BHUJAMH JEATEIBHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYaLIMsIX, B TOM YHCJIE TIPU CO3aHUH YYEOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITh MPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJlU3WpOBaTh 3ajaavy,
BBIIBUTATh TUINOTE3y €€ PEeIleHUs, HAaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TIOJYYCHHbIE B XOJ€ pEUIeHUs 3aJadd pe3yJbTaThl,
KPUTHUYECKU OLEHUBATh HMX JIOCTOBEPHOCTh, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTb M (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YUEHUH (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



yMEeTh TIEPEHOCUTh 3HaHUS MO (u3NKe B MPAKTHYECKYIO 00JacTh
KHU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpETaIuio HHPOPMAIIMU Pa3IMYHBIX BUJIOB U (HOpPM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh cpelicTBa HMHGOPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJOTUA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3alMOHHBIX 33]lad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUsI, TPABOBLIX U ATHYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/1aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMsS B Pa3IMUHBIX (popMmaTax ¢
y9€TOM Ha3HaueHHs HWHOOPMAllMM U 1EJIGBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMmMyHUKaTHUBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS:

OCYIIECTBJIATh OOIeHHEe Ha Ypokax GU3MKA U BO BHEYPOYHOU
NEATEIBbHOCTH,

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOX TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMAaThb W HCIMOJIb30BaTh  NPEUMYIIECTBA  KOMaHIHOM U
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

NPUHUMATh 1IeJIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaThH W
KOOPJIMHUPOBATH JICUCTBUS IO €€ JITOCTUKECHHUIO: COCTABJIATH IUJIAH JCHUCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaTh PE3yJIbTaThl
COBMECTHOU pabOTHI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YacTHUKA KOMAaHIbl B
oO1uii pe3ynbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIIEHWBATh HJIEHW C ITIO3UIIUM HOBHW3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PAa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEpCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO  OCYILECTBJISITh  MTO3HABATEIBHYIO JIEATEIBHOCTh B
obmact (PU3MKKM W aCTPOHOMHHM, BBISIBISATH MPOOJEMbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/a4, TUJIaH BBITIOJHEHUS TMPAKTHYECKOW pabOThl ¢ YYETOM HMMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmupsATb paMKh  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ceOs
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO IPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTHUBHI B JACATEIBLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HAaBBIKAMHU I[I03HABAaTEJIbHOM pediiekcud Kak OCO3HAHMS
COBEpIIIaeMbIX JCHCTBUM W MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pedIIeKCUU I OLIGHKHW CHUTYallMH, BbIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBI JIPYTUX IIPH aHalK3e Pe3yJIbTaTOB
NeATEIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce 1ocTrkeHUS TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEJJICKT, IIPEIOJIarafo I
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

HMOITMOHAJIBHOE COCTOSTHUE, BHJIETh HAIpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMEHHUE [IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
OMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TEIH
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE IEUCTBOBATh UCXOJI U3 CBOMX
BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBLHOE
COCTOSIHME JPYTMX, YyUYWATHIBaTh €ro TMPU OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATh
OTHOUIEHUS C APYTUMH JIOJbMHU, 3a00TUTHCA, TIPOSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:



JIEMOHCTPUPOBATh Ha PUMEPAX PoJib U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MUpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOM JCSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3UUECKUX MOJICIICH:
MaTepualibHasi TOYKa, WHEpIMalbHas cuUcTeMa OTcuéra, abCOJIOTHO TBEPIOE
TEJ0, UJICaTbHBIN Ta3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW W TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHUuU HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJHOE TAJEHUE TeJ, JBM)XEHHE TIO0
OKpY>KHOCTH, HWHEpUMs, B3auMojeiictBue Tein, aud@ysus, OpoyHOBCKOE
JIBWKEHUE, CTPOCHHUE KUIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bhEMa Tell Mpu
HarpeBaHuM (OXJIAXKJICHUH), TEIUIOBOE PaBHOBECHE, MCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3AllMs, KHUIIEHHE, BIAXXHOCTh BO3/1YyXa, IIOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMM COCTOSHUSI Ta3a B H3OMpoIleccax, JJICKTpU3alus —Tel,
B3aUMOJEHCTBUE 3aps/IOB;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpAWHATA, MYTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHIIa,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MeXaHu4eckass padoTa, MEXaHWYECKass MOIIHOCTh; MPU OMUCAHUU MPABUILHO
TPaKTOBaTh (PU3UYECKUN CMBICT HMCIOJIb3YEMbIX BEJIMYWH, UX O0O3HAUCHUS U
€IUHUIIBI, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUUYUHY
C JIpYTrdMHU BCJIMYWMHAMU,

OMKCHIBATh M3YyUYCHHBIE TEIJIOBHIC CBOWCTBA TEN U TEIUIOBHIC SIBICHHS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO TIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONMUCAHWW TPABUJIIBHO TPAKTOBATh (PU3UUYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O0003HAUCHUS W EJUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE JJICKTPUUYECKHE CBOMCTBAa  BEIIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIB3Ys] (PU3NUECKHE BEITMYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE TI0JIe, HAMPSHKEHHOCTD TMOJIs, TOTEHIINAT,
Pa3HOCTh TOTEHIIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATH (hU3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEITMYMHAMU;

aHAMM3UpOBaTh  (U3UYECKHME TPOIECChI M SIBICHUS, HCIOIB3YS
¢u3nueckrue 3aKOHBl W MPUHIUIBL: 3aKOH BcemupHoro tsrotenus, I, Il u 111
3ak0Hbl HpBIOTOHA, 3aKOH COXpaHEHHUS MEXaHUYECKOW DJHEPruH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOEHHSI BELIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETHUYECKOW SHEPruu
TEIUIOBOTO JIBWYKEHUSI MOJEKYJ C a0COJIOTHOM TeMIepaTypoil, MepBblid 3aKOH
TEPMOJMHAMHKH, 3aKOH COXpPaHEHUsS 3JIEKTPUUECKOro 3apsaa, 3akoH Kymowna,
IIPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHUYECKOe
BBIPOKEHHE U YCJIOBHSI (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC TMPHUHIMUIIBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auvarh YCIOBHUS UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM YKU3HU;

BBITIOJIHATh JKCHEPUMEHTHI MO HWCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBath MpoOsieMy/3afadyy W THUIOTE3Y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTaHOBKY W3 NPENJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTENW U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(uKcUpoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHUX BEJIUYUH B
BUJI€ TaOIUIl U TpaduKOB, JAeJIaTh BBIBOBI IO PE3yJIbTaTaM HCCIEA0BAHNUS;

co0roAaTh MpaBmiia O€30MACHOTO TPyia IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4yeOHOro 3KCIEepUMEHTa, Y4EOHO-UCCIIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  MCHOJb30BAaHUEM  U3MEPHUTENbHBIX  YCTPOHCTB U
71a00paTOpPHOTO 000PYIOBAHUS;

pemath pacu€THbhIe 3aJayd C SIBHO 3aJaHHON (U3HYECKON MOJEINblo,
UCTIOJb3Ysl (PU3NYECKHE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHalM3a YCIOBUS
3aJlaui BBIOMPATH (PU3UYECKYIO MOJEJNb, BBLACIATh (PU3MUECKUE BEIMYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pEelIeHHUs, MPOBOJUTH PacuéThl U OILICHUBATh
PEaIbHOCTbH MOTYYEHHOTO 3HaYeHUs PU3NUECKON BEJIMUMHBI,

pemarhb KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCyKIEHHUI C OMOpON Ha M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTOJb30BaTh  MpPU  pEUIeHMM  y4yeOHBIX  33Jady  COBPEMEHHbIE
MHPOPMAIIMOHHbIE ~ TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud M  TOPEJICTaBICHUS Y4YeOHOM M HAYYHO-TIOMYJISIPHOM
uHpOpMalMY, TOJYYEHHOW W3 Ppa3JIMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OPUBOJUTH TPUMEPHl BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss O6e3omacHOCTH TpW oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMU YCTPONCTBAMHU, IJIsi COXPaHEHHsI 3J0POBBS U COOIIOICHUSI HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYKaIOILEH Cpeae;

paboTaTh B TpYIIE C BBIIOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPENEsATh OO0S3aHHOCTH U
IUTAHUPOBATh  JI€ATEIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJeKBaTHO
OLICHMBATh  BKJAJ KaXIOT0O M3 YYaCTHUKOB TPYNNbl B  pEIICHUE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

J€MOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTMH, B MPAKTUYECKOU NESITENBHOCTH JIOJEH, HEITOCTHOCTh U €INHCTBO
($u3nyeCcKOi KapTUHBI MUPA;



YUUTBHIBATh TPAHUIBI TPUMEHEHHUS H3yUYEHHBIX (DH3UUIECKUX MOJICIICH:
TOUCYHBINA DJCKTPUUECKUN 3apsl, Jyd CBETAa, TOYCUHBIM HCTOYHUK CBETA,
sfIepHass MOJENIb aToMa, HYKJIOHHAs MOJENbh aTOMHOTO sjipa TpPH PElICHUH
duznyeckux 3anad;

pacrio3HaBath (U3WUYECKUe SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJWHAMHUKH W KBaHTOBOW (U3UKH: DIICKTpUUICCKAs
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, DJJIEKTPOMAarHUTHAas  MHIYKIUS, JIEHCTBUE
MAarHUTHOTO TIOJII HAa TIPOBOJAHUK C TOKOM W JIBIDKYIIUHCS 3apsl,
AJIGKTPOMArHUTHBIC KOJICOAHWS W BOJIHBI, MPSAMOJUHEHHOE pacrpoCTpaHECHUE
CBETa, OTpaKCHUE, MpeIoMIICHNE, HHTepdepeHIus, TUPPaKIHs ¥ TOIIPU3AIUI
CBeTa, TUcTepcus cBeTa, hoTodniekTpudaeckuit a¢dext (hororddexr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs palMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3NIMUYHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKUE BEIIUYUHBI:
ANEKTPUUECKUH 3apsl, CHUJIa TOKA, HIEKTPUUECKOE HANPSHKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs CuUja, pabdoTa
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
NEPHUOJ U YacToTa KoJieOaHUN B KOJIEOATEILHOM KOHTYpE, 3apsij U Cujla TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX  KojeOaHuif, ¢oKycHOe
PACCTOSIHUE M ONTHYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(bu3HUECKUil CMBICIT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONINE JaHHYIO (DU3UYECKYI0 BEJIMYMHY C
JAPYTUMHA BETTMYNHAMUY;

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3nuecKrue BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBSA3U ATOMHBIX SjIep, NPHU OINHCAHUU TPaBUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUMHBI,

aHAMM3UpOBaTh  (U3UYECKUE TPOIECCHl W SABJICHUS, HCIOJB3YSA
¢u3nuecKre 3aKOHBI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
MapajuieIbHOTO COEAUHEHUsT TPOBOJAHUKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSAMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI MPETOMJICHHUS CBETa, ypaBHEHUE
OiinmreriHa st GoTorddeKTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
HUMITYJIbCa, 3aKOH COXPAHECHHS HJIEKTPUUECKOTO 3apsija, 3aKOH COXPaHCHUS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CIOBECHYH (OPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe
BBIPKEHUE U yCIOBUSA (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuuibl JIopeHria;

CTPOUTh M OMHUCHIBATH M300paXK€HUE, CO3/1aBACMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIMH301;

BBITIOJTHATh IKCIIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UUYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIONKEHHOTO O0OPYIOBaHUS, MPOBOIUTEH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITH TPSIMBbIE M KOCBEHHBIE M3MEPCHHsI (PU3NYCCKUX BEIUYHH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO W3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (PU3MYECKMX BEIUYMH C HCIIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
pE3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIMYWH B BUAC TAOIHUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

COOMIOIaTh MpaBmiIa OE30MACHOTO TPy/Aa MPH MPOBEACHUN MCCIICOBAHUN
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JICATCIIBHOCTH  C  WCIOJB30BAHUEM  HU3MEPHUTCIBHBIX  YCTPOHUCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3YS (U3NYECKHE 3aKOHBI W TPHUHIIMIBI, HA OCHOBE aHAM3a YCIOBUS
3a/lauil BBIOUPATH (PU3UYECKYIO MOJICNb, BBIACIATH (DU3MUECKHUE BEIUIMHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThI U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTPAUBATh JIOTUYECKH
HETIPOTHUBOPEYMBYIO IETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  TMPU  PEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH  JUII  TIOMCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIPETAlMd HW  TPCICTaBICHHUS  y4eOHOW W HAYYHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PA3JIMYHBIX HCTOYHHKOB, KPHTHYCCKU
aHAIM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIUIO;

OOBSICHATh TPHHIIMITEI JACHCTBHS MAIllMH, MPHUOOPOB M TEXHUYECCKHX
YCTPOWMCTB, pa3iluyaTh yCIOBUS WX O€30MacHOTO  WCIOJIh30BAaHUS B
IIOBCEIHEBHOM KM3HH;

NPUBOJUTH TMPUMEPH BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIIECCOB OKPY)KAIOIIETO MUpPa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 110 (PU3HKE B TIOBCETHEBHOM KU3HU
Uit obecrieueHuss O€30MacHOCTH TpH  oOpalieHuu ¢ npudopamMu U
TEXHHYECKUMHU YCTPONCTBAMH, JIJISi COXPAHCHHSI 3JIOPOBBS U COOJTIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TPYIIE C BBITOJHCHUEM pa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAIMOHATBHO PACIPEACIATh OOS3aHHOCTH W
IUTAHUPOBAaTh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYaIlUAX, aJICKBaTHO
OIICHMBAaTh BKJAJ KAXKIOTO W3 YYaCTHHUKOB TPYMIBI B  pPEIICHUE
paccMaTprBaeMou POOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
11 ®uszrKa 1 METOJIbI 5 bu6mmoreka [IOK
' HAay4YHOTO TO3HAHUS https://m.edso0o.ru/7f41bf72
Uroro no pazueny 2
Pasznea 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika S https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
3aKoHBI Eub 10K
nOIMoTeKa
2.
3 COXPATICHIA B 6 1 1 https://m.edsoo0.ru/7f41bf72
MEXaHUKe
Wroro no pazmeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI
31 MOJIEKYJIIPHO- 9 1 bubnnorexa [JOK
' KUHETHYCCKON https://m.edsoo.ru/7f41bf72

Teopun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOAUHAMUKI https://m.edso0.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBble https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Uroro no pazneny 24

Paznen 4. 3JIEKTPOJAUHAMUKA

bubmuorexa [JOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
49 ANEKTPUUECKUI TOK. 19 bubnmnoreka [JOK
' Toku B pa3InyuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Wroro no pazaeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOB IIO 68

I[TPOT'PAMME



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

11 KITACC

HauMeHOBaHHE Koau4decTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIC Pecypchl
MpOrpamMmbl padoTbI padoTbI
Paznen 1. JIEKTPOJIUHAMMUKA
MarnutHoe mone. Bu6 110K
HOJIMOTEKA
11 )
JICKTpOMAarHiTHAA 1 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIAS
Uroro no pazneny 11
Paszngen 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHn4yecKue 1
2.1 SIIEKTPOMATHUTHEIE 9 1 bubnmorexa HOK
' p https://m.edsoo.ru/7f41c97c
KoaeOaHus
Mexanunueckue u
2.2 SJIEKTPOMATHUTHEIE 5 1 bubnmorexa HOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
but6mmorekxa [IOK
2.3 O
frrHKa 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOPUH
OTHOCUTEIBLHOCTHU

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



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

Hroro no pazgeny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
41 DJeMeHThI KBAHTOBOU 6 bubnuorexa [JOK
' OIITHKHU https://m.edso00.ru/7f41c97c
bubnuorexa [JOK
4.2
Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOS SPO 5 1 https://m.edsoo.ru/7f41c97c
Uroro no pazueny 15

Paznes 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

OJIEMEHTHI ACTPOHOMUU

bu6anoreka LIOK

5.1
U acTpoU3UKU ! 1 https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 4 bu6nuoreka [IOK
' IOBTOpEHHE https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 5

YACOB I10 [TIPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBO 4acoB
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KoutpoabHbie IIpakTnyeckue
Bcero U3y4YeHUS o0pa3oBaTte/ibHbIC
/ padoThI padoThI
pecypchl
n
®dusnka — HayKa O PUPOJIE.
Ve PP https://m.edsoo.ru/3c68e8a
1 HayuHnble MeTO1bI TO3HAHUSA 1 q
OKPY’KaloIlero Mupa B
Posb 1 MecTo ¢uzuku B
dbopMupoBaHUU
5 COBPEMEHHOM HAay4YHOM 1 https://m.edso0.ru/8525e6d
KapTHUHBI MUpa, B 9
MPaKTUYECKOU JeATEIbHOCTH
I0IeN
Mexannueckoe IBHKEHUE.
OTHOCUTENBHOCTD
https://m.edso0.ru/ab25722
3 MEXaHUYECKOTO JBUKEHHUS. 1 o
[lepemenienue, CKOpOCTb, -
YCKOpEHHUE
4 PaBHomepHOE 1 https://m.edsoo.ru/4894ale
MPSIMOJIMHEITHOE IBUKEHUE f
5 PaBHOyCKOpEHHOE 1 https://m.edsoo.ru/23alabe

IIPSMOJIMHEMHOE IBUKEHUE

e



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/23a1abee

CBo0OoOgHOE ITafiIcHUE.

https://m.edsoo0.ru/9121c8a

6 YckopeHue cBOOOIHOTO 8
HaJcHUs B
KpuBonuHeliHOE NBUKEHUE.
P A . https://m.edsoo.ru/c2756a4
7 JIBr>keHrE MaTepuaibHON 5
TOYKH IO OKPYKHOCTH -
IIpuHIUIT OTHOCUTEIIBHOCTH
8 I"anmnes. MHepuuanbHble https://m.edso00.ru/6e6f52b
cucremsl oTcueta. [lepBoiii 6
3akoH HproTOHa
Macca tena. Cuina. [punnun
9 CynepIo3unuu cuwi. Bropoi https://m.edsoo.ru/ed6e6c2
3aKkoH HproToHa s 4
MaTepUAIbHON TOUYKHU
10 Tpernii 3akoH HeroToHa niis https://m.edso0.ru/473333
MaTepHaTbHBIX TOUCK le
3aKOH BCEMUPHOIO
11 | TATOTEHHA. Cuna TsKecTH. https://m.edsoo.ru/1e8ac97
[TepBast KOCMUYECKas 8
CKOPOCTh
12 Cuna ynpyroctu. 3aKkoH https://m.edsoo.ru/127bf37
I'yka. Bec Tena 8
Cuna tpenus. KoapduuneHnt
13 | TpeHuiL. Cuna https://m.edsoo.ru/345d6fa

COIIPOTUBJICHUS ITPU
JABMXKCHHUU TEJIAa B XKUJIKOCTH

3



https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/345d6fa3

WK ra3c

14

IToctynarenbHoe U
BpaniaTesibHOE JBUKEHUE
a0COJIIOTHO TBEPZIOTO TEA.
MowmeHT cuibl. 11me4o cumel.
VYcioBust paBHOBECUS
TBEPJIOTO TENa

https://m.eds00.ru/895793e
a

15

HMitynbsc MmaTeprabHON
TOYKHU, CUCTEMBI
MaTepUaAIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXPaHEHHUs UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

https://m.edsoo.ru/8fefedd
9

16

PabGoTa 1 MOIIHOCTH CHJIBI.
Kunernyeckas sHeprus
MaTepuaibHOW TOUKH.
Teopema 06 U3MEHEHHUH
KMHETUYECKOI SHEPTUU

https://m.edsoo.ru/f4cfcb7
6

17

[loTeHumanbHast SHEPTHUsL.
[loTeHumanbHas YHEPrUs
yrpyro aehopMupoBaHHOM
npykuHsbl. [loTenimanbHas
SHEPTHs Tella BOIU3U
MMOBEPXHOCTH 3E€MJTH

https://m.edso0.ru/357146
4d

18

[ToreHunanpHBIE U
HEIMOTCHIINAJIbHBIC CUJIBI.
CBs13b pabOTHI

https://m.edsoo.ru/9d2f72c
8



https://m.edsoo.ru/895793ea
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/3571464d
https://m.edsoo.ru/3571464d
https://m.edsoo.ru/9d2f72c8
https://m.edsoo.ru/9d2f72c8

HEMOTCHIIHAIBLHBIX CHII C
W3MEHECHHEM MEXaHNIECKOM
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHUsI MEXaHUYECKOM
SHEpPruu

19

JlabopaTtopnast pabota Ne 1
«HccnenoBanue cBs3u
paboThI CHIIBI C U3BMEHEHHEM
MEXaHUYECKOW IHEPTUH Teja
Ha MPUMEPE PACTKCHUS
PE3UHOBOTO JKI'yTa

https://m.edso00.ru/137861
38

20

Kontposnbnas padora Ne 1 mo
teMe «KnHemaruka.
Jnnamuka. 3aKkoHbI
COXpaHEHUS B MEXAHUKE)

https://m.edsoo.ru/f7dcdb4
6

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
Teopun. bpoyHoBCcKkoe
neuxenue. Audpoysus

https://m.edsoo.ru/aecle3l
a

22

Xapaxkrep JBUKECHUS U
B3aMMOJICUCTBHUS YaCTHIL]
BelecTsa. Monenu
CTPOEHUS Ira30B, KUIKOCTEH
Y TBEPIBIX TEN

https://m.edsoo.ru/bff83b6
7

23

Macca monexy:.
KonuuecTBo BemiecTa.
[TocrosinHast ABoraapo

https://m.edsoo.ru/cdf5a4b
1



https://m.edsoo.ru/13786138
https://m.edsoo.ru/13786138
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/bff83b67
https://m.edsoo.ru/bff83b67
https://m.edsoo.ru/cdf5a4b1
https://m.edsoo.ru/cdf5a4b1

TerioBoe paBHOBECHE.
Temneparypa u e€

https://m.edsoo.ru/e3ea87d

24

usmepenue. [kana 3

temnepatyp Llenbcus

Wneanbneiii raz B MKT. https://m.edsoo.ru/e618e16
25

OcnoHoe ypaBaenrne MKT d

AOcoroTHas TeMIiepaTypa

KakK Mepa CpelIHeMn
26 KMHETUYECKOU SHEPrUu https://m.edsoo.ru/6641cla

JIBYDKCHHST MOJIEKYJL. 5

YpaBuenue MeHieneena-

Kinaneiipona
97 3akoH JlambToHa. ["a3oBbIc https://m.edsoo.ru/e5ab133

3aKOHBI 2

JlaGopaTtopHnas pabota Ne 2

n

(FeCICAOBarHe https://m.edsoo.ru/b3ef54e
28 | 3aBHCHUMOCTH MEXIY )

napaMeTpaMu COCTOSIHUS N

raza»

n ecc €aIbHO

SOPOTIECERL B HICATLHOM https://m.edsoo.ru/69b2d1

29 | Tra3e u ux rpaduyueckoe 37

MIpPE/ICTABIICHHE o

BryTpeHnHss sHEprus
30 TEPMOIMHAMUYECKOMN https://m.edsoo.ru/d5a6ccf

CUCTEMBI U CIIOCOORI €€
n3MeHennd. Komngectso

d



https://m.edsoo.ru/e3ea87d3
https://m.edsoo.ru/e3ea87d3
https://m.edsoo.ru/e618e16d
https://m.edsoo.ru/e618e16d
https://m.edsoo.ru/6641c1a5
https://m.edsoo.ru/6641c1a5
https://m.edsoo.ru/e5ab1332
https://m.edsoo.ru/e5ab1332
https://m.edsoo.ru/b3ef54e2
https://m.edsoo.ru/b3ef54e2
https://m.edsoo.ru/69b2d137
https://m.edsoo.ru/69b2d137
https://m.edsoo.ru/d5a6ccfd
https://m.edsoo.ru/d5a6ccfd

TEIUIOTHI U padoTa.
BnyTtpeHnHss sHeprus
OJIHOATOMHOT'O MI€aIbHOIO
rasa

https://m.edsoo.ru/d8eacc9

31 Bunb Teronepenaun 5
VY nenbHas TEIIOEMKOCTh
BerecTBa. KonnuecTro
n https://m.edsoo.ru/8ef74ad
32 | TemIoTH MpH 1
TEIIONEpPEIaUE. -
AnrnabaTHBIN mporecc
ITepBblii 3aK0H
33 TEPMOJUHAMUKU U €ro https://m.edsoo.ru/facda34
MIPUMEHEHUE K C
M30IpoIeccam
HeobpaTtumocTs nporeccos
N https://m.edsoo.ru/96ealcc
34 | Bupupome. Bropoii 3akoH 3
TEPMOJIUHAMUKHU N
35 [Tpunun nevicteust u KT/ https://m.edsoo.ru/c9a7d13
TEIIOBOM MaIlIMHBI 9
https://m.edsoo.ru/2al4cbl
36 | Iluxa Kapuo u ero KIIJ] 5 D
37 DKOJIOTUYECKHE MPOOTEMbI https://m.edso0o.ru/73caacc
TEIJIOOHEPTEeTUKU 6
38 O06o0maromuii ypok https://m.eds00.ru/3a67c55

«MonekynsipHas pU3MKa.

f



https://m.edsoo.ru/d8eacc95
https://m.edsoo.ru/d8eacc95
https://m.edsoo.ru/8ef74ad1
https://m.edsoo.ru/8ef74ad1
https://m.edsoo.ru/facda34c
https://m.edsoo.ru/facda34c
https://m.edsoo.ru/96ea1cc3
https://m.edsoo.ru/96ea1cc3
https://m.edsoo.ru/c9a7d139
https://m.edsoo.ru/c9a7d139
https://m.edsoo.ru/2a14cb15
https://m.edsoo.ru/2a14cb15
https://m.edsoo.ru/73caacc6
https://m.edsoo.ru/73caacc6
https://m.edsoo.ru/3a67c55f
https://m.edsoo.ru/3a67c55f

OCHOBBI TEPMOAMHAMUKI

Kontposnbnast padora Ne 2 o
teMe «MouekyspHas

https://m.edsoo.ru/3a69ad1

39
¢uzuka. OCHOBBI 1
TEPMOIMHAMHKI
[TapooGpa3oBanue u
https://m.edsoo.ru/a6b9b69
40 | xonpeHcanms. Mcnapenue u f
KHUIIEHUE ]
AOcomrorHas 1
41 OTHOCHUTEJIbHAS BIIAYKHOCTD https://m.edsoo.ru/f1f8c83f
BOo31yxa. Haceliennslii map
TBépnoe Teno.
Kpucrannnueckue u
amop(HbIe Tena.
. https://m.edsoo.ru/fc913be
42 | AHU3OTPOIHUS CBOWCTB 3
kpuctauioB. Xuakue -
Kkpuctayibl. CoBpeMEHHbIE
MaTepHabI
IInaBmenne n
43 KpHUCTaJUIM3aLus. Y JeinbHas https://m.edsoo.ru/33dc65d
TEIUIOTA TUIABJICHUS. 2
Cyb6numarus
44 YpaBHEHHE TEMIOBOTO https://m.edsoo.ru/bb4aec8
Oaytanca 1
45 DneKkTpuszanus Ted. https://m.edso0.ru/a897521

DnekTpuyeckui 3apsa. [Ipa

8



https://m.edsoo.ru/3a69ad11
https://m.edsoo.ru/3a69ad11
https://m.edsoo.ru/a6b9b69f
https://m.edsoo.ru/a6b9b69f
https://m.edsoo.ru/f1f8c83f
https://m.edsoo.ru/fc913bea
https://m.edsoo.ru/fc913bea
https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/bb4aec81
https://m.edsoo.ru/bb4aec81
https://m.edsoo.ru/a8975218
https://m.edsoo.ru/a8975218

BHUJIA DJICKTPHUUECKUX
3apsiI0B

[IpoBOOHUKY, TUIIEKTPUKHU
Y TIOJyIIPOBOJHUKHU. 3aKOH

https://m.edsoo.ru/37ed68d

46
COXPAHEHHUS DIICKTPUYECKOTO 1
3apsana
BzaumopeiicTBue 3aps10B.
9 P . https://m.edsoo.ru/e794dad
47 | 3akon Kynona. Toueunsrit 3
ANEKTPUYECKUI 3apsij -
Hanpsox€nnocts
AJIEKTPUYECKOTO ITOJIS.
P https://m.edsoo.ru/c9451be
48 | IlpuHUOMT Cymepno3uIUU .
ANEKTPUUECKUX TOJIEH. -
JInHnn HanpsKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOTO MOJIS. https://m.edsoo.ru/ee5c767
[Morenuuan. PasHocts 3
MOTEHIINAJIOB
[TpOoBOTHUKY U TUDIIEKTPUKH
50 B DJIEKTPOCTATUYECKOM I10JIE. https://m.edsoo.ru/3fab6c8
JwuanexkTpudeckas 5
MIPOHUIIAEMOCTD
51 DIIEKTPOEMKOCT. https://m.edsoo.ru/3daf6df
Konencarop 9
59 DNEKTPOEMKOCTD MJIOCKOTO https://m.eds00.ru/8177e86

KOHJIEHCATOpa. JHEeprus

6



https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/c9451bee
https://m.edsoo.ru/c9451bee
https://m.edsoo.ru/ee5c7673
https://m.edsoo.ru/ee5c7673
https://m.edsoo.ru/3fab6c85
https://m.edsoo.ru/3fab6c85
https://m.edsoo.ru/3daf6df9
https://m.edsoo.ru/3daf6df9
https://m.edsoo.ru/8177e866
https://m.edsoo.ru/8177e866

3apsKEHHOT0 KOHJIEHcaTopa

53

Pemenue 3aa4 Ha pacuer
AIEKTPOEMKOCTH U SHEPTUHU
3apsKEHHOT0 KOHJEHCAaTopa

https://m.edsoo.ru/86cc7f5
4

54

[IpuHIMn aeicTBUs U
pUMEHEHHE
KOH/JIEHCAaTOPOB,
KOIMUPOBAJIBHOTO amnmnapara,
CTPYHHOIO IIPUHTEPA.
DNeKTpoCcTaTHIYECKast
3amuTa. 3a3eMIeHHe
AIEKTPONpPUOOPOB

https://m.edsoo.ru/57d2f64
4

55

ONEeKTPUUECKUN TOK,
YCJIOBHS €TO
CYILIECTBOBAHUSI.
[TocTostHHBIN TOK. Cuna
Toka. Hampsixenue.
Conpotusnenue. 3akoH Oma
JUTSL y4acTKa 1eTH

https://m.edsoo.ru/5f18e57
c

56

[TocnenoBarenbHOE,
napauieIbHOE, CMEIIaHHOe
COETMHEHUE MPOBOTHUKOB.
JlaGopaTtopnast pabota Ne 3
«/3y4yeHne cMemanHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/16e1d6f
8

57

PaGora u MomrHOCTH
3JIEKTPUYECKOT0 TOKA. 3aKOH

https://m.edsoo.ru/deed7cd
5



https://m.edsoo.ru/86cc7f54
https://m.edsoo.ru/86cc7f54
https://m.edsoo.ru/57d2f644
https://m.edsoo.ru/57d2f644
https://m.edsoo.ru/5f18e57c
https://m.edsoo.ru/5f18e57c
https://m.edsoo.ru/16e1d6f8
https://m.edsoo.ru/16e1d6f8
https://m.edsoo.ru/deed7cd5
https://m.edsoo.ru/deed7cd5

[xoynsa-Jlenna

58

3axoH Oma i1 MOJIHOU
(3aMKHYTOI) 3JIEKTPUUECKON
uenu. Koporkoe 3amMbIkaHue.
JlabopaTtopnast pabota Ne 4
«M3mepenune J/1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

https://m.edsoo.ru/d27bf8b
1

59

PesepBHBIi ypOK.
KonTponbnas pabota no
teme Ne 3
"DnexkTpoauHamMuka /
Bceepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/635d6ac
d

60

Ob6o06maromuit ypok
«DNEeKTpoANHAMUKAY /
Bceepoccuiickas
poBepoyHas paborta

https://m.eds00.ru/975294
4d

61

DJIeKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJIIOB.
3aBHCHMOCTD
COTIPOTUBIICHUS METAJIIOB OT
TEeMITepaTypHI.
CBepXIpoBOIUMOCTh

https://m.edsoo.ru/9e45fffd

62

DNEeKTPUYECKUN TOK B
Bakyyme. CBoiicTBa

https://m.edsoo.ru/1756¢ccl
1



https://m.edsoo.ru/d27bf8b1
https://m.edsoo.ru/d27bf8b1
https://m.edsoo.ru/635d6acd
https://m.edsoo.ru/635d6acd
https://m.edsoo.ru/9752944d
https://m.edsoo.ru/9752944d
https://m.edsoo.ru/9e45fffd
https://m.edsoo.ru/1756cc11
https://m.edsoo.ru/1756cc11

AJIEKTPOHHBIX ITyYKOB

[TonynpoBoIHUKY, UX
coOCTBEHHAas U IpUMeECHast
npoBoauMocTs. CBoiicTBa

https://m.edsoo.ru/8caf19d

63
p—n-nepexoa. 3
ITomynpoBOAHUKOBBIE
IPUOOPHI
DIIEKTPUUECKHUI TOK B
acTBOpAx M pacruiaBax
P P P https://m.edso0.ru/2d19db
64 | SIEKTPOIUTOB. 3b
DNEKTPOIUTHYECKAS _
JUCCOLMAIUS. DIEKTPOIIN3
DIIeKTPUYECKHI TOK B Ta3ax.
65 CamocTosTenbHBIN U https://m.edsoo.ru/e95aclc
HECaMOCTOSITEJIbHBIN pa3psil. e
Mounnus. [Inazma
DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX
https://m.edsoo.ru/63cedfb
66 | mnpakTHYecKoe MPUMEHEHHE. c
[IpaBuna TexHUKT -
0e30macHOCTH
PesepBHbIi ypok.
P ypv https://m.edsoo.ru/858efad
67 | OO6oObmaromii ypok mo reme q
10 knacca -
68 Pe3epBHBIN ypOK. https://m.edso0.ru/d44cf6f

O6o06muaromuit ypok 1o

4



https://m.edsoo.ru/8caf19d3
https://m.edsoo.ru/8caf19d3
https://m.edsoo.ru/2d19db3b
https://m.edsoo.ru/2d19db3b
https://m.edsoo.ru/e95ac1ce
https://m.edsoo.ru/e95ac1ce
https://m.edsoo.ru/63cedfbc
https://m.edsoo.ru/63cedfbc
https://m.edsoo.ru/858efadd
https://m.edsoo.ru/858efadd
https://m.edsoo.ru/d44cf6f4
https://m.edsoo.ru/d44cf6f4

temaMm 10 kiacca

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68




11 KITACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
Bcero U3yYCHUS o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
1|
[TocTostHHBIE MATHUTHI U X
B3aUMOJICICTBUE.
1 MarnuTHoe nosie. Bexrop 1 https://m.edsoo.ru/dd28af1
MAarHuTHON UHAYKIIMH. d
JIvHMKM MarHuTHOM
WHIYKIUN
MarnuTHO€ nosue
5 IIPOBOJHMKA C TOKOM. OIIBIT 1 https://m.eds00.ru/91ec166
Opcrena. Bzaumopeiicteue 5
MIPOBOJIHUKOB C TOKOM
JlabopaTtopHas padota Ne 1
https://m.edsoo.ru/cbb4e22
3 «M3yueHne MarHuTHOro 1 1 c
TIOJISI KATYILIKH C TOKOM» -
JlelicTBME MarHUTHOTO TOJISt
Ha TPOBOJIHUK C TOKOM.
Cuna Amnepa.
https://m.edso00.ru/4c792b5
4 JIaGoparopHas pabota Ne 2 1 1 c
«HUccnenoBanue nercTBUS B
MOCTOSIHHOTO MarHuTa Ha
PaMKy ¢ TOKOM»



https://m.edsoo.ru/dd28af1d
https://m.edsoo.ru/dd28af1d
https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/4c792b5c
https://m.edsoo.ru/4c792b5c

JlelicTBME MarHUTHOTO TOJISt
Ha JIBUXKYIYIOCS
3apsuKeHHYIo yactuily. Cuna
Jlopenna. PaGoTa criibl
Jlopenua

https://m.edsoo.ru/efd1d4f
4

DneKTpoMarHuTHas
unaykuus. [TotTok BekTopa
MarHuTHON uHaykuuu. IJC
MHJYKUWU. 3aKOH
3JICKTPOMArHUTHOM
nHaykiuu Gapanes

https://m.edsoo.ru/e89a67f
1

JIaboparopHas padota Ne 3
«UccnenoBanue sBICHUS
ANEKTPOMArHUTHOM
WHITYKITAH

https://m.edsoo.ru/d6887ae
b

NunykTuBHOCTS. SIBIIEHUE
camonHaykuuu. 9J1C
CaMOMHAYKIMU. DHEPTHUs
MAarHUTHOTO MOJIST KaTyIIKH
C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

https://m.edsoo.ru/f4353ea
1

TexHuueckue ycTpoucTsa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
3JEKTPOMArHHUTHI,
JNEKTPOJBUIaTENb,
YCKOPUTEIIN JIEMEHTAPHBIX

https://m.edsoo.ru/3eb8de3
f



https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/e89a67f1
https://m.edsoo.ru/e89a67f1
https://m.edsoo.ru/d6887aeb
https://m.edsoo.ru/d6887aeb
https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/3eb8de3f
https://m.edsoo.ru/3eb8de3f

YaCTULl, THAYKIIUOHHAA
I1I€4Yb

10

Oo6o06maromuii ypox
«MarsuTHoe 1nozJe.
DneKTpoMarHuTHas
AHIYKIAS

https://m.edsoo.ru/3a2fd5b
6

11

KonTponbnas padora Ne 1
110 Teme «MarHuTHoe mnoJie.
DneKTpOMarHuTHast
WHTYKIHS

https://m.edsoo.ru/6de9c32
7

12

CBoOo/IHBIE MEXaHUYECKHE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

https://m.edso0.ru/18c5f98
f

13

JlabopaTtopHas paborta Ne 4
«HccnenoBanue
3aBUCHMOCTH TIEpHOJIa
MaJbIX KoJiebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U
MAacChI Tpy3a»

https://m.edsoo.ru/73d43b2
b

14

KonebarenbHbIi KOHTYD.
CB0OOIHBIE
ANEKTPOMArHUTHBIE
KoJIeOaHMS B HI€aIbBHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexuay

https://m.edsoo.ru/a931b8b
2



https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/6de9c327
https://m.edsoo.ru/6de9c327
https://m.edsoo.ru/18c5f98f
https://m.edsoo.ru/18c5f98f
https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/a931b8b2
https://m.edsoo.ru/a931b8b2

MEXaHUUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIeOaHUAMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/ISI 3HepI‘I/II/I B
HJIcaIbHOM KOJIeOaTSIbHOM
KOHTYpE

https://m.edsoo.ru/a751781
2

16

[IpencraBnenue o
3aTyXxarouux KoJIeOaHusIX.
BeinyX1eHHBIE
MEXaHUYCCKHE KOJICOaHNs.
Pe3onanc. Beinyxnennsie
3JI€KTPOMAarHUTHbHIE
KoJieOaHMs

https://m.edsoo.ru/6ac54bc
2

17

IlepeMeHHBIN TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MouHOCTh IEpEMEHHOTO
TOKA. AMIUIUTYHOE U
JIEWCTBYIOIIEE 3HAYEHUE
CHJIBI TOKA U HaMPsKEHUS

https://m.edsoo.ru/98fd794
e

18

Tpancdopmatop.
[IpousBoacTBoO, nepenaya u
notpebaeHne
JIEKTPUYECKON SHEPTUN

https://m.edsoo.ru/5b6e772
2

19

YerpolicTBo U
MIPaKTUYECKOE IPUMEHEHUE

https://m.edsoo.ru/1bb9e9b
1



https://m.edsoo.ru/a7517812
https://m.edsoo.ru/a7517812
https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/1bb9e9b1
https://m.edsoo.ru/1bb9e9b1

3JEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHUH
AJIeKTpoIepeaq

20

DKOJOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE
anexTposHepruu. Kynprypa
UCIIOJIb30BAHUS
AIIEKTPOIHEPIUH B
MIOBCE/THEBHOM KU3HU

https://m.edsoo.ru/f751e3a
d

21

MexaHuuyecKkre BOJHBI,
YCIIOBUS PaCIIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHUs U JUTMHA
BOJHBIL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/f66aabl
8

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

https://m.edsoo.ru/f344ef7
1

23

DNEeKTPOMarHuTHbIE BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[ITkaya 23neKTpOMarHUTHHIX
BOJIH

https://m.edsoo.ru/f575da8
7

24

[IpuHUUIIBI paInOCBA3U U
TeneBuaeHus. Passurue
CPEJICTB CBSI3H.
Pagnomnokanus

https://m.edsoo.ru/fae4d6b
b



https://m.edsoo.ru/f751e3ad
https://m.edsoo.ru/f751e3ad
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/fae4d6bb
https://m.edsoo.ru/fae4d6bb

KonrtponsHas pabora Ne 2

https://m.edsoo.ru/51921a9

25
«Konebanus U BOJIHBD» 6
[IpssMmonuneiHoe
acIpocTpaHEHUE CBETA B
pactipoctp . https://m.edsoo.ru/ecc67fb
26 | OIHOpPOIHOU cpere. q
ToueyHbIif HICTOYHUK CBETA. B
JIyu cBera
OTtpakenue cBeTa. 3aKOHbI
OTpa)XEHHUS CBETA.
27 p . https://m.edsoo.ru/f93a7f3a
[Toctpoenue nzodpaxeHuit
B IUIOCKOM 3€pKajie
[Ipenomiienune ceera.
[TonHOE BHYTpEeHHEE
. https://m.edsoo.ru/b84d3bc
28 | otpaxenue. [IpenenpHbIii .
YroJ1 MOJTHOTO BHYTPEHHETO -
OTpaKEHHUS
JlabopaTtopHas pabota Ne 5
https://m.eds00.ru/63c67a5
29 | «M3mepeHue mokaszaTens 6
MPEIOMIICHUS CTEKIIa) B
JIunzsl. [loctpoenue
30 M300paXkeHUi B IMH3E. https://m.edso0.ru/5472dd8
@opMyiia TOHKOU JIUH3BL. S
YBenuueHue JTUH3bI
JlabopaTtopHas paborta Ne 6
. https://m.edsoo.ru/b3a2484
31 | «HMccnenoBaHue CBOWCTB

M300paXEHHUI B TUH3AX)

b



https://m.edsoo.ru/51921a96
https://m.edsoo.ru/51921a96
https://m.edsoo.ru/ecc67fbd
https://m.edsoo.ru/ecc67fbd
https://m.edsoo.ru/f93a7f3a
https://m.edsoo.ru/b84d3bce
https://m.edsoo.ru/b84d3bce
https://m.edsoo.ru/63c67a56
https://m.edsoo.ru/63c67a56
https://m.edsoo.ru/5472dd85
https://m.edsoo.ru/5472dd85
https://m.edsoo.ru/b3a2484b
https://m.edsoo.ru/b3a2484b

Hucnepcus ceera.
CII0XXHBIN cocTaB 0€JIoro

32 | caera. IBer. JTaboparopHas https://m.edsoo.ru/faf7f386
pabora Ne 7 «Habnronenue
JUCIIEPCUU CBETa»
NHuTteppepennns caera.
pbepeiu https://m.edso0o.ru/32d4c65
33 | Judpakus cera. 6
JudpakunronHas pemeTka B
34 ITonepedyHOCTh CBETOBBIX https://m.eds00.ru/673347¢
BojH. [lonmspuzanus ceera €
OnTrueckue npuOOpsI U
. https://m.edso00.ru/9f12c94
35 | ycrTpoiicTBa M yCIOBHS HX .
0€301acHOr0 MPUMEHEHUS B
['panu1Ipl MPUMEHUMOCTH
36 KJIACCHYECKOW MEXaHUKHU. https://m.edso00.ru/b246554
[ToctynaTel cnennaibHOM b
TEOPUH OTHOCUTEIHBHOCTH
OTHOCUTENBHOCTD
37 OJHOBPEMEHHOCTH. https://m.eds00.ru/368c57b
3aMeITIeHne BPEMEHH U e
COKpAIIICHHE JITTHHBI
OHeprusi ¥ UMITyJIbC
38 PENSATUBUCTCKOMN YaCTHULIBI. https://m.edsoo.ru/cdbadf4
CBs13b Macchl ¢ YHEPrUEn n e
HMMITYJIbCOM. DHEPTHUS TTOKOS
39 | KontpoasHas pabora Ne 3 https://m.edsoo.ru/46edc9e



https://m.edsoo.ru/faf7f386
https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/673347ce
https://m.edsoo.ru/673347ce
https://m.edsoo.ru/9f12c94e
https://m.edsoo.ru/9f12c94e
https://m.edsoo.ru/b246554b
https://m.edsoo.ru/b246554b
https://m.edsoo.ru/368c57be
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https://m.edsoo.ru/cdba9f4e
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https://m.edsoo.ru/46edc9e2

«Onruka. OCHOBBI
CIIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

N

®otonbl. ®opmyna [1nanka.

https://m.edsoo.ru/eedc67f

40
DHeprusi ¥ UMITYJIbC HOTOHA S
OTKpBITHE U HCCIICIOBAHNE httos://m.ed 197eab8d
s://m.eds00.ru/97eal
41 | doroaddexra. OmbiTer A. T'. 4 :
CroneroBa B
3akoHnbl poTodddekra.
42 VYpaBHeHue DUHINITEHA AJ1sT https://m.edsoo.ru/2e76847
doroadderra. «KpacHas 1
rpanuna» Gotorddexra
JaBnenue cBera. OnbiThl I1.
https://m.edsoo.ru/e153c19
43 H. JIebeneBa. Xumuueckoe 9 D
JIEHCTBHE CBETA B
TexHnueckue ycTpoucTsa u
MPAaKTUYECKOE TPUMEHEHHUE:
P P https://m.edsoo.ru/e3ab6ea
44 | ¢dotosnemeHT, GOTOAATUUK, 4
coJIHEeuHas OaTapes, B
CBETOMO/T
Pemrenue 3agau o reme
A N https://m.edsoo.ru/fed96bc
45 | «DieMeHTHl KBaHTOBOU 6
OTITUKI -
Monaens aroma ToMcoHa.
A https://m.edsoo.ru/ba433c7
46 | Omsbitel Pesepdopaa no

PaCCECAHNIO O-4aCTHII.

6



https://m.edsoo.ru/46edc9e2
https://m.edsoo.ru/eedc67f5
https://m.edsoo.ru/eedc67f5
https://m.edsoo.ru/97eab8d4
https://m.edsoo.ru/97eab8d4
https://m.edsoo.ru/2e768471
https://m.edsoo.ru/2e768471
https://m.edsoo.ru/e153c199
https://m.edsoo.ru/e153c199
https://m.edsoo.ru/e3ab6ea4
https://m.edsoo.ru/e3ab6ea4
https://m.edsoo.ru/fed96bc6
https://m.edsoo.ru/fed96bc6
https://m.edsoo.ru/ba433c76
https://m.edsoo.ru/ba433c76

IInanerapnas mozens aroma

47

[Toctynater bopa

https://m.edsoo.ru/45ee982
9

48

W3nyuenue u noriomeHue
(OTOHOB NpH nepexoe
aTOMa C OJJHOTO YPOBHS
SHEPTruM Ha Apyrou. Buasl
CIIEKTPOB

https://m.edsoo.ru/2b8a47f
1

49

BonnoBeie cBoiicTBa
yactuil. Bosnnsl ne bpoiis.
KopnyckyisipHO-BOITHOBOM
nyanu3m. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4YCHHE

https://m.edsoo.ru/fa995ab
1

50

OtkpsITHE
pannoakTUBHOCTH. OTIBITHI
Pezepdopna no
OTIpe/IENIEHUIO COCTaBa
PalMOAKTUBHOTO U3ITyYCHHS

https://m.edsoo.ru/ae3cad4
2

51

CgoiicTBa anbda-, 6era-,
ramMmma-us3JIydcHUs. Bnusaue
PaaOaKTUBHOCTH Ha
KHUBBIC OpraHNU3MBbI

https://m.edso0.ru/421844c
4

52

OTkpbITHE IPOTOHA U
HenTpoHa. M30TomsI.
Anwda-pacna.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.

https://m.edsoo.ru/28f5e13
2



https://m.edsoo.ru/45ee9829
https://m.edsoo.ru/45ee9829
https://m.edsoo.ru/2b8a47f1
https://m.edsoo.ru/2b8a47f1
https://m.edsoo.ru/fa995ab1
https://m.edsoo.ru/fa995ab1
https://m.edsoo.ru/ae3cad42
https://m.edsoo.ru/ae3cad42
https://m.edsoo.ru/421844c4
https://m.edsoo.ru/421844c4
https://m.edsoo.ru/28f5e132
https://m.edsoo.ru/28f5e132

I'amma-usnydenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHblit peaktop.
[Tpobnembl, epCreKTUBEL,
JKOJIOTUYECKHE ACTIEKTHI
AJIEPHON YHEPIETUKU

https://m.edsoo.ru/66b9f3e
1

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTop1 HaOJIIOICHUS U
perucrpamnuu
AJIEMEHTAPHBIX YACTHII.
Kpyrastii cton
«DyH1aMeHTaIbHbIE
B3anmMoaercTBUA. EMMHCTBO
(bu3NYECKOI KapTHUHBI
MUpPa»

https://m.edsoo.ru/e9fdd81
9

55

KonTtponbHas padora Ne 4
10 Teme "DIIEMEHTHI
KBaHTOBOUN (PU3UKH.
Crpoenue aToma u
aTOMHOTO sipa’

https://m.edsoo.ru/6e59e3e
b

56

Otansl pa3BUTHS
actpoHomun. [IpuknagHoe n
MHPOBO33PEHUYECKOE
3Ha4YeHHE acTpoHOMUHM. Bun
3Bé3aH0r0 HeOa. Co3Be3aus,

https://m.edso0.ru/4771464
2



https://m.edsoo.ru/66b9f3e1
https://m.edsoo.ru/66b9f3e1
https://m.edsoo.ru/e9fdd819
https://m.edsoo.ru/e9fdd819
https://m.edsoo.ru/6e59e3eb
https://m.edsoo.ru/6e59e3eb
https://m.edsoo.ru/47714642
https://m.edsoo.ru/47714642

SIPKUE 3BE3/bI, INIAHETHI, UX
BUJIMMOE ABHKCHUE.
ConneyHas cucteMa

S7

Comnnaue. ConHeunast
aKTUBHOCTb. MICTOUYHHUK
sHeprun CoJiHIa U 3BE3NT

https://m.edsoo.ru/2aeae42
2

58

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IBI
TJIaBHOM
IOCJIEJOBATEIILHOCTH.
BuyTpennee ctpoenue
3BE311. COBpEeMEHHBIC
MIPEJICTaBICHUS O
MIPOUCXOXKIACHUU U
spoatonuu CoJIHIA U 3BE3]T

https://m.edsoo.ru/87fe5a4
3

59

Muneunsiii I1yte — Hamma
I'amaktuka. [Tonoxxenue u
nBrkenne ColHIla B
I'amakTuke. ["'amakTukm.
UYEpHble ABIPHI B s11pax
rajlakTHUK

https://m.edsoo.ru/b483a86
f

60

Bcenennas. PazOeranne
rajiakTuk. Teopus
Bonpmioro B3peiBa.
PennkroBoe n3nydeHue.
MeraranakTuka

https://m.edsoo.ru/8bdaf7d
2

61

Hepemennsie npobieMbl

https://m.edsoo.ru/dec5d24



https://m.edsoo.ru/2aeae422
https://m.edsoo.ru/2aeae422
https://m.edsoo.ru/87fe5a43
https://m.edsoo.ru/87fe5a43
https://m.edsoo.ru/b483a86f
https://m.edsoo.ru/b483a86f
https://m.edsoo.ru/8bdaf7d2
https://m.edsoo.ru/8bdaf7d2
https://m.edsoo.ru/dec5d24b

aCTPOHOMHHU

l=x

62

Kontposbnas pabora Ne 5
«JIEMEHTBI aCTPOHOMUHU U
aCTPOPUUKI

https://m.edsoo.ru/fb1faeda

63

O6o0maromuii ypok. Pois
(bU3UKH U ACTPOHOMHUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOH,
COLIMAIILHOM M ATUYECKOU
cdepax AeITeTbHOCTH
YyeJioBeKa

https://m.edsoo.ru/6b1b47b
9

64

O606maromuii ypok. Poib
1 MECTO (PU3HKHU U
aCTPOHOMUU B
COBPEMEHHOM HAYYHOU
KapTHHE MHpa

https://m.edsoo.ru/2522c6¢
f

65

O6o06maromuii ypok. Poib
¢u3nueckoil Teopuu B
(dbopmMupoBaHUU
Npe/ICTaBICHUH O
¢bu3nuecKoil KapTuHe MUpa

https://m.edsoo.ru/cfd7379
6

66

Ob6o06maromuit ypok. Mecto
(bu3MUECcKOil KapTUHBI MHPA
B 00IIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O

pUpoJIe

https://m.edsoo.ru/81ad328
8



https://m.edsoo.ru/dec5d24b
https://m.edsoo.ru/fb1fae4a
https://m.edsoo.ru/6b1b47b9
https://m.edsoo.ru/6b1b47b9
https://m.edsoo.ru/2522c6cf
https://m.edsoo.ru/2522c6cf
https://m.edsoo.ru/cfd73796
https://m.edsoo.ru/cfd73796
https://m.edsoo.ru/81ad3288
https://m.edsoo.ru/81ad3288

PesepBHblii ypok. OnTuka.

https://m.edsoo.ru/c637b14

67 | OcHOBBI CIEIHATHLHOM 1 6
TEOPUU OTHOCUTEIIHOCTH B
Pesepnsiii ypok. KBanToBas
https://m.edsoo.ru/324d4c8
68 | dusuka. DneMeHTHI 1 7
aCTPOHOMHH U acTPOPUUKU B
OBUIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME
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IPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMDBI
10 KITACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHUsI 0OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero oopazoBanus

10.1

JleMoHCTpHUpOBaTh Ha TpHUMEpax pojab U MecTOo (U3UKH B (POPMHUPOBAHUU COBPEMEHHOW HAyYHOH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKON JAESITEIbHOCTH JIFOACH

10.2

YuuTbIBaTh TpaHULIBI MPUMEHEHMS] HM3YYEHHBIX (U3MYECKUX MOJIENel: MaTepuanbHas TOuKa,
HMHEepLHaJIbHas cucTeMa OTcY€Ta, abCOJIIOTHO TBEPJOE TENIO, WICAJIbHBIN ra3; MOJEIN CTPOEHUS Ta3oB,
KHUAKOCTEN U TBEPJBIX TEJ, TOUSUHBIN AIEKTPUUECKUH 3apsil — IPU pelIeHUH (PU3NYECKHX 3a]a4

10.3

Pacnio3naBartsp q)HSH‘IeCKI/Ie SABJICHU A (HpOI_ICCCLI) U OOBSACHATHP MX HAa OCHOBE 3aKOHOB MCXaHHKHU,
MOJ'IeKyJ'ISIpHO'KI/IHeTI/I‘-IeCKOI\/’I TEOPpUHU CTPOCHHA BCIICCTBA W JJIICKTPOAMHAMUKU: PABHOMCPHOC U
PAaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABUIKCHHC, CBO6OI[HO€ MnaacHUue TCJI, ABUIKCHUEC 1O OKPYKHOCTH,
HHEpOUs, B3aHMO/ICHICTBHE TCII, ,Z[H(I)(l)y’jl/lﬂ, 6pOYHOBCK06 ABUKCHUC, CTPOCHUC JKUIKOCTEN U TBép)IBIX
TCJI, U3MCHCHHUC 00bEMa Ten IIpHU Harp€BaHUU (OXJ'Ia)KI[eHI/II/I), TCIIJIOBOC pPABHOBECHUEC, HCIIAPCHHC,
KOHACHCAlUA, IJIaBJICHUEC, KPUCTAJININ3alH, KUIICHUEC, BJIAXKHOCTD BO31yX4d, ITOBBIMNICHUC NJABJICHUA I'a3a
IpH €ro HaAarp€BaHUM B 3aKPBITOM COCYJC, CBA3b MCIKAY MMapaMETpaMU COCTOAHUS ra3da B U30IPOLCCCAX;
QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apA10B

10.4

OnucelBaTh MEXaHUYECKOE [BIKEHHE, HCIONb3ysl (U3MUECKHe BEIWYUHBL: KOOpAWHATA, MYTh,
IIEPEMEIIEHUE, CKOPOCTh, YCKOPDEHHME, Macca Tejla, CHja, HUMITYJIbC Tella, KHHETHYeCKas DJHEprusd,
MOTEHIIMAJIbHAs SHEPTusi, MeXaHuueckas padoTa, MeXaHHYecKas: MOIIHOCTb; MPHU OMHMCAHWUU NPABUIBHO
TPaKTOBaTh (PU3MYECKUH CMBICT HCIOJb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W €IWHUIbI, HAaXOIUTb
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYHUHY C IPYTMMH BETUYMHAMHU

10.5

OnwuceIBaTh HU3Yy4YCHHBIC TCIIJIOBEBIC CBOMCTBA TEJI M TCILIOBBIC ABJICHUA, MCIIOJIb3Ys @HSHHGCKI/IG




BEJIMYMHBL: JaBJICHHE Ta3a, TeMIlepaTypa, CpPeIHssl KMHETHYecKas SHEpPTusi XaoTHYECKOTO IBUKEHUS
MOJIEKYJI, CPEIHEKBagpaTHU4Has CKOPOCTb MOJEKYJ, KOJUYECTBO TEIJIOThl, BHYTPEHHSS SHEPrus,
pabora raza, KO3)PHUIMEHT IMOJE3HOTO NEHUCTBUS TEIJIOBOTO IBUTATElNs; MPH ONMUCAHUU MPABUIBHO
TPakTOBaTh (PU3UYECKUN CMBICT HMCHOJIB3YEMbIX BEJIMYMH, UX OOO3HAUYECHHS M EJAMHMIIBI, HAXOIUTh
(hopMyIIbl, CBSA3bIBAIONINE JAHHYIO (U3MUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAM

10.6

OnuceiBaTh HM3y4YEHHBIE AJIEKTPUUYECKUE CBOWCTBA BEILIECTBA M JJIEKTPUYECKHE SIBICHUS (IIPOLIECCHI),
UCHOJIb3YS (PU3MUECKHUE BETUUYMHBL: JIEKTPUUECKUM 3apsil, JJIEKTPUUECKOE I0JI€, HAPSHKEHHOCTD IO,
MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB, IPU ONKCAHUH TPABHIBHO TPAKTOBaTh (U3NYECKUHA CMBICI
WCTOJIB3yEeMBIX BEIIMYHMH, UX O003HAUCHHs M CIMHMIIBL, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JaHHYIO
(U3NYECKYIO BETMYMHY C IPYTHMMHU BEIMYHHAMU

10.7

aHAJM3UPOBaTh (PU3MUYECKHE TPOIIECCHI M SBJICHHS, MCIIOJIB3YsS (DU3MUECKUE 3aKOHBI M MIPHHIIUIIBI: 3aKOH
BcemupHoro TsaroteHus, |, Il u Il 3axkonsr HproTOHA, 3aKOH COXpaHEHUs MEXaHWYECKON DHEPrUH, 3aKOH
COXPAaHEHUS HMMITYJbCa, MPUHIUM CYNEPIO3UIMUA CUJI, IPUHIUI PABHOMpPABUS HWHEPIHAIBHBIX CHUCTEM
0TCY€Ta; MOJEKYISIPHO-KMHETUUECKYI0 TEOPUIO CTPOEHUS BEIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpeIHen
KHHETUYECKOW SHEPTruu TEIUIOBOTO JABI)KEHUS MOJIEKYJT ¢ aOCONIOTHOM TemrepaTypoi, MEepBbI 3aKOH
TEPMOAMHAMHKH; 3aKOH COXPAaHEHHUs DIEKTPHUUECKOro 3apsna, 3akoH KymoHa; mpu 3TOM pa3nuyarh
CIIOBECHYIO (pOPMYITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIpAKEHUE M YCIIOBHUS (TpaHHIIbI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSACHATH OCHOBHBIE NMPUHIUIBI AEHCTBUSI MalIUH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyaTh
yCJIOBHUS UX 0€30IaCHOI0 UCIOJIb30BAaHUs B TOBCETHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI MO MCCIEI0BAHUIO (PU3NUYECKUX SBICHUNA M IMPOIECCOB C HCIOJIb30BaHUEM
NPSIMBIX U KOCBEHHBIX U3MEPEHUIl; IpU 3TOM (OPMYIHPOBATh MpobieMy (3a1auy) U TUIIOTE3y y4EeOHOTo
HKCHEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTro O0OpYAOBaHUS, MPOBOJAUTH OMNBIT U
(hopMyIMPOBATH BBIBOJBI

10.10

OcymiecTBiATh OpsMble U KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIUYMH; NPU 3TOM BBIOMpAThH
ONTUMANIBHBIA CMOCO0 M3MEpEeHHs] M HUCHOJb30BATh HW3BECTHHIE METOJbl OIEHKHU IMOTPELIHOCTEH
U3MEPEHUN




10.11

HccnenoBaTh 3aBUCUMOCTH MeXAYy (GU3MUYECKUMU BEIMYMHAMU C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUI;
IpyU 3TOM KOHCTPYHPOBaThb YCTAaHOBKY, (UKCUPOBATh pe3yNbTaThl IOJYyYECHHOW 3aBUCHMOCTHU
(bu3MYeCKUX BEJIUYMH B BUIE€ TaOIUI ¥ rpadHKOB, EIaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHU

10.12

CobOmoiaTte mpaBuiaa 0€30MacHOrO Tpylda TNpU TPOBEACHUHM WCCIEAOBAHMI B paMKax Y4eOHOTO
HKCHEPUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOH M MPOSKTHOM  JEATENBHOCTH C  HCIOJIb30BaHUEM
M3MEPHUTENBHBIX YCTPOMCTB U 1AOOPAaTOPHOTO 00OPYAOBAHUS

10.13

Pemarsn paC‘léTHbIe 3a7a4M C SIBHO 3aJlaHHOMU (1)H3H‘I€CKOI71 MOZCIIbIO, UCIIOJIB3Ys1 (bHSquCKHC 3aKOHbI U
MIPUHIOUIIBI; HA OCHOBC aHajln3a YCJIOBUS 3aJa49r BBI6I/IpaTL q)HSI/I‘{eCKYIO MOACJb, BBIACIIATH (bHSI/IquKI/IC
BCINYNHBI U (bOpMy'J'IBI, HCO6XOI[I/IMBIC s eé peuiCHuA, IIPOBOINUTDH paC‘IéTH U OLICHHBATb PCAJIbHOCTDb
TTOJIYUYCHHOT' O 3HAUCHU A (1)PI3PI‘I€CKOﬁ BCIINYHMHBI

10.14

Pemate xauecTBEeHHbIE 3aJja4d: BBICTPAWBATh JIOTUYECKU HEMPOTUBOPEUYMBYIO LIETMIOYKY PACCYXKIAECHUN C
OIOPOY Ha U3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3MYCCKUE SIBICHUS

10.15

Hcnonb30Bath NpH pelIeHnd yueOHBIX 3aa4 COBpEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTUHU I IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALMM U MPEICTABICHUS Y4eOHOH M HaydyHO-TIOMYJISIPHOM HH(pOpMaIuy,
MIOJTyYEHHOM U3 pa3NWYHbIX HCTOYHUKOB; KPUTHYECKU aHAJIM3UPOBATh MOJy4aeMyro HH(OpMaIIio

10.16

[IpuBoaNTH TpHUMEpPHl BKJIaJa POCCUHCKUX U 3apyOekKHBIX YUEHBIX-(QU3UKOB B pa3BUTUE HAyKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHM

10.17

Hcnonp3oBath TeopeTHuYeCKHME 3HAHUS 10 (U3MKE B MOBCEJAHEBHOM JKM3HM i1 oOecredeHus
0€30MMacHOCTH NP O0paleHNH ¢ TPUOOpaMU U TEXHUUECKUMH YCTPOICTBaMHU, JUIsl COXpAaHEHHS 37J0POBBS
1 cOOTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJIEHUS B OKpYKaloIlel cpefie

10.18

PabGoTaTh B rpynme ¢ BBINOJHEHHEM Pa3UYHBIX COIMANBHBIX POJIEH, MIIaHUPOBATh PabOTy TPYIIIIHI,
palMoHANBHO paclpeAenaTh 00S3aHHOCTH U IJIAHUPOBATH JCATEIHHOCTh B HECTAHIAPTHBIX CUTYAIUSX,
aJIeKBaTHO OIICHMBATh BKJAJ KaXJIOTO M3 YYaCTHUKOB TPYIIBI B pEIICHHE paccMaTpUBAEMOM
pOOIEMBI




11 KITACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
cpeaHero o01ero o0pa3zoBaHus

111

JleMoHCTpUpOBaTh Ha MPUMEpPax pPoib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHON HaydHOU
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTUYECKOW AESITETbHOCTU
JOJIEH, IETTIOCTHOCTh U €IMHCTBO (PU3NYECKOM KApTUHBI MUPa

11.2

VY4uuThIBaTh T'PAaHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJIETICH: TOUEUHBIN AIEKTPUUECKUH 3apsij,
sJIepHasi MOJIEh AaTOMa, HYKJIOHHAsI MOJIEJIh aTOMHOTO sjpa TP pelIeHuH (pu3nyecKux 3amaad

11.3

PacniosnaBath pu3uveckue siBieHUs (MPOIECCHI) U OOBSICHATh MX HA OCHOBE 3aKOHOB AJICKTPOAHMHAMUKHU
Y KBaHTOBOH (DM3MKH: AJIEKTpHUYECKAsl MPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE
JENCTBHS TOKA, B3aUMOJICHCTBUE MarHUTOB, JIEKTPOMArHUTHASI HHIIYKIUS, I1€WCTBUE MAarHUTHOTO TOJIS
Ha TPOBOAHMK C TOKOM M JBIDKYIIUHCS 3apsiji, SJCKTPOMArHUTHbIE KONEOAHWS U BOIHBI,
MPSIMOJIMHEIHOE PACIIPOCTPAHEHHE CBETa, OTpa)KEHUE, MpesroMieHne, UHTephepeHns, TUdpakiaus u
MoNIApU3allisl CBeTa, Juchepcus cBeTa, ¢otornekTpudeckuit spdext (dororaddekrt), cBeroBOE
JIaBJICHHE, BO3HHUKHOBEHHME JIMHEWYATOTO CIIEKTpa aromMa BOAOPOJ]A, €CTECTBEHHAas U HMCKYCCTBEHHAs
PaOaKTUBHOCTD

114

OnuceiBaTh U3y4YEHHbBIE CBOWCTBA BEUIECTBA (IEKTPUUYECKUE, MATHUTHBIE, ONITUYECKHUE, STIEKTPUUECKYIO
MIPOBOJAMMOCTD Pa3JIMYHBIX CPEN) U AJIEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI), UCHONB3YS (hU3HMUEcKHe
BEJIMYMHBL: DJIEKTPUYECKUI 3apsii, CWiIa TOKa, OJJIEKTPUYECKOE HAIMpPSIKEHHE, JJIEKTPUUYECKOe
COTIPOTHUBIIEHUE, pa3HOCTh mnoTeHuuanon, DJ[C, pabora TOka, MHAYKIMS MarHUTHOTO TMOJIs, CHJIA
Awmrnepa, cuna JlopeHla, HHIYKTUBHOCTh KaTYIIKH, YHEPTHs 3JIEKTPUUYECKOrO0 U MarHUTHOIO TOJIEH,
Nepuol M YacToTa KosebaHMH B KoseOaTelnbHOM KOHTYpe, 3aps] W CuWiIa TOKa B IIpolecce
TapMOHHYECKHUX 3JIEKTPOMArHUTHBIX KoJeOaHuU, (POKyCHOE pacCTOSHHWE M ONTHYEcKas Cuia JIMH3bL;
MIPH OMMCAaHUM MPABUIBHO TPAKTOBATh (PM3NUYECKHUI CMBICIT MCTIOIb3YEMbIX BEIMYMH, UX 0003HAUYEHHUS U
CIMHUIIBl; YKa3bIBaThb (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BETMYMHAMU




115

OnuceiBaTh U3YYCHHBbIE KBAaHTOBBIC SIBIICHHUS U IMPOLIECCHI, HCHONB3YysAd (DU3NYECKUE BEITUYMHBI:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, SHEPIHs U UMIIYJIbC (HOTOHA,
MepuoJl Moiypacnaia, SHEpPrusi CBA3UM ATOMHBIX SJ€p; IMPH ONHCAHUM IPABHIBHO TPaKTOBATh
(U3NMYEeCKUN CMBICI HCIOJIb3YeMbIX BEIUYMH, UX O003HAYEHUS M €JIMHHIIbI; YKa3bIBaTh (OPMYIIbI,
CBA3BIBAIOLIUE JAaHHYIO (DU3UYECKYI0 BEJIMYUHY C JPYTUMHU BEJIMYMHAMHU, BBIYUCIATH 3HAUYCHHE
(bU3NYECKON BEIMYNHBI

11.6

AHanmu3upoBaTh (PU3MUECKUE TPOLECCH M SBICHHS, HCIONB3YS (U3UYECKHE 3aKOHBI W TPUHIHIIGL:
3akoH OMa, 3aKOHBI I0CIEJ0BATEJILHOIO U NapaJUICIbHOTO COEIMHEHHS TPOBOIHUKOB, 3aKOH JI>KOyIIsd —
JleHua, 3aK0H 3JE€KTPOMAarHUTHON MHAYKLUH, 3aKOH MPSIMOJIUHEHHOIO pacpOCTpPaHEHHS CBETa, 3aKOHbI
OTpPa)KEHHsI CBETA, 3aKOHBI INPEIOMJICHHUS CBETa, ypaBHeHHE OWHIITEHHa it (HoTodddexTa, 3aK0oH
COXPAHEHHUsI DHEPTUH, 3aKOH COXPAHEHHUS HMIIYJIbCA, 3aKOH COXPAHEHMs 3JIEKTPUUYECKOro 3apsja,
3aKOH COXPaHEHHUs MacCOBOrO 4YMCia, MOCTynIaTsl bopa, 3aKOH pagMOaKTUBHOIO pacnaja; Mpu 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIMpPOBKY 3aKOHA, €ro MaTeMAaTHYECKOE BBIPAXKEHUE M YCIOBHS
(rpanuibl, 061aCTH) TPUMEHUMOCTH

11.7

Onpenenars HaIpaBJIEHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJISI POBOJAHUKA C TOKOM, CHUJIbI AMIIEpa U
cuibl JIopeHna

11.8

CTpouTh U ONHUCKHIBaTh H300paKEHUE, CO3/JaBAEMOE MIJIOCKUM 3€pKaJIoM, TOHKOM JIMH30M

11.9

BBINONHATE SKCIEPUMEHTHI M0 UCCIIEIOBAHUIO (PU3NYECKUX SIBICHUH U MPOLIECCOB C MCMOIb30BAHUEM
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH; pH 3ToM (HOpMYIHPOBAThH MpoOIeMy (3aauy) U THIOTE3y yueOHOTro
9KCHEpUMEHTa, COOMpPaTh YCTAHOBKY M3 MPEUIOKEHHOTO OO0OpYAOBaHMs, NPOBOAUTH ONBIT U
(hopMyIMPOBATH BBIBOJBI

11.10

OcymiecTBiATh MpsIMbIE M KOCBEHHBIE H3MEPEHUs (U3MYECKHX BEIMYMH, IMPH 3TOM BBIOMPAThH
ONTUMANIBHBIA CHOCO0 W3MEPEeHUsT U UCIOJIb30BaTh HM3BECTHbIE METOJbl OLIEHKH IOTrPEIIHOCTEH
U3MEPEHUN

11.11

HccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEJIWYUH C MCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUMN; TIPH ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHpPOBATh pe3yibTaThl IOJYYEHHOM 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE TaOIHI U TpadUKOB, JeJIaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIICIOBAHUS




11.12

Cob6nrogath mpaBmiia 0€30MacHOrO0 TpyAa IMPU MNPOBEICHHHM HCCIENOBAHUNA B paMKax ydeOHOro
JKCIIEPUMEHTa, Yy4eOHO-UCCIEAOBATEIbCKON W MPOEKTHON JEATEIBHOCTH C HCIOIb30BAHUEM
W3MEPUTEINIbHBIX YCTPONCTB U 1aO0PaTOPHOr0 000PYI0BAHUS

11.13

Pemrate pacu€rHble 3a1a4u ¢ ABHO 3aJlaHHON (PU3MYECKON MOJENbIO, UCIIONB3Ys (PU3NYECKHE 3aKOHBI U
NPUHIUIBI; Ha OCHOBE AaHalW3a YCJIOBUS 3aJaud  BBIOMpATh (U3UUECKYIO MOJENb, BBIACIAThH
¢busnveckre BeIMIUHBI U (HOPMYITBI, HEOOXOAUMBIE IS €€ PEeIIeHUs, IPOBOAUTH PAacUEThl U OLICHUBATh
peaIbHOCTh MOJTYYEHHOI0 3HaYeHUS] PU3NUECKON BETMUHUHBI

11.14

Pemars kayecTBEHHBIC 3a71a4K: BBICTpanBAaTh JIOTUYCCKH HECIIPOTUBOPCUUBYIO LICTIOYKY paCCY)KI[eHI/Iﬁ C
OHOpOfI Ha N3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘IGCKI/IC SABJICHUA

11.15

Hcnons3oBarh Inpu  pCIICHUU y‘-I€6HI)IX 3aaa4 COBPCMCHHBIC I/IH(i)OpMaLII/IOHHI)Ie TEXHOJIOTHUHN JIA
IIOMCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETALUU U NPEJICTaBICHUS Y4eOHOM M Hay4yHO-IIOMYJISIPHOM
nHpOpMaNNY, MOJYYCHHON W3 pa3IM4YHBIX HCTOYHUKOB; KPUTHYECKH AHAJIU3UPOBATH IOJIYYaEMYIO
nH(}OpMaILNIo

11.16

O0OBICHATH MMPUHIUIIBI JIeNCTBUSA MallluH, HpI/I60p0B N TCXHHUYCCKHUX YCTpOﬁCTB; pa3jnvdaTtb yCJIOBUA HUX
0€30ITaCHOT0 UCIIOJIb30BaHUS B MMOBCEIHEBHOM KM3HU

11.17

[IpuBoaMTH mpUMEpBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B DPa3BUTUE HAyKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHM

11.18

Hcnonp3oBaTh TeOpeTHUECKWE 3HaHUA N0 (U3MKE B TOBCEJHEBHOW KU3HU /s oOecredeHus
Oe3omacHOCTH Mpu oOpalleHuu ¢ npudopaMyd W TEXHMYECKHMHU YCTPOMCTBAMHM, ISl COXpaHEHUs
3J10pOBbS U COOIIOACHNS HOPM HKOJIOTUYECKOT0 MOBECHMS B OKpY KaIolel cpesie

11.19

PabGorats B Tpynme € BBIIOJIHCHHUEM Pa3JIMYHbIX COIMAJIBHBIX pOHCfI, IIaHUPOBATH pa60Ty T'pyHIIbL,
padroOHAJIBHO pacHpCaCiiATh 00SI3aHHOCTU U IJIAHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CUTYyALIUAX,
AICKBATHO OIICHUBATL BKJIAJ] KAXKIOI'0 U3 YHAaCTHUKOB I'PYIIILI B pCHICHUC paCCManHBaCMOﬁ HpO6J’ICMLI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon Koa nposepsiemoro
IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasjiena 3JIEMEHTAa
OU3NKA I METOJIbI HAYYHOI'O [IO3HAHU A
®dusuka — Hayka o npupone. Hayunsle METOIbI NMO3HAHUS OKPY)KAIOILIErO MUpA.
1.1 Ponp skcniepuMeHTa U TEOPUM B IIPOLECCE MO3HAHUS NPUPOIBI. DKCIEPUMEHT B
1 ¢busuke
MonenupoBanue (U3MUECKUX SIBIEHUH M mporeccoB. HaydHble TruUnoTessl.
12 dusnyeckre 3aKOHbl U TEOpUU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
' [Tpunuun cootBercTBUs. Poib u MecTo ¢u3UKM B (HOPMUPOBAHUH COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON EATEILHOCTH JIFOIEH
2 MEXAHUKA
KMHEMATHKA
211 Mexannueckoe ABMKEeHHE. OTHOCHTEIBHOCTh MEXAHHYECKOTO  JIBMIKEHUS.
B Cucrema orcuéra. TpaeKkTopus
[Tepemerienue, CKOpOCTh (CpeHsIsE CKOPOCTb, MTHOBEHHAsE CKOPOCTh) U YCKOPEHHE
2.1 2.1.2 MaTepUaIbHOW TOYKU, MX INPOEKIUM Ha OCU CHCTeMbl KoopauHar. Clio)keHue
MIEPEMEIICHUI U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE W PaBHOYCKOPEHHOE TMpsAMOJUHEHHOEe JABWXKeHue. [ 'paduxu
2.1.3 3aBUCUMOCTH KOOPJHWHAT, CKOPOCTH, YCKOPEHHMs, NyTH M NEPEMEIICHUS
MaTEpHUaIbHOU TOUYKH OT BDEMEHU




214 CBoboHOE majieHne. Y CKOpeHUue CBOOOTHOTO T ACHUS
KpuBonuneiiHoe nBukeHue. PaBHOMEpHOE IBHKEHHE MATEpUAIBbHOM TOYKHU I10
2.15 OKPY’KHOCTH. YTJIOBas CKOpPOCTb, JIMHEWHas CKopocThb. llepwon um dacrora.
I{eHTpOCTpEMUTEIILHOE YCKOPEHUE
216 TexHu4eckue ycTpoucTBa: CIUIOMETP, ABUKEHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE
o nepeaayn
[Ipaktuyeckne paboTel. l3mepeHne MrHOBEHHOM ckopocTH. MccnenoBanue
COOTHOLICHUSI MEXAYy IIyTSIMH, IPOWJICHHBIMU TEJIIOM 3a IIOCJIEI0BATEIbHbIE
2.1.7 paBHbIE MPOMEXKYTKH BPEMEHHU IMPU PAaBHOYCKOPEHHOM JIBUKEHUHM C HAayaJIbHOMN
CKOPOCTBIO, PAaBHOW HYyII0. M3ydeHue ABMKEHUS LIapUKa B BI3KOM JKHUIKOCTH.
W3ydeHnue nBuxeHus Tea, OpOIIEHHOI0 TOPU30HTAIbHO
JANHAMUKA
991 IIpunuun orHocurensHocTH ['amunes. Ilepswiii 3akoH HeroTona. MHepuuanbHbIe
B CHUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHiun cyneprno3unuuu cuil
993 Bropo#i 3akoH HproToHa miisi MarepualbHOM TOYKM B MHEPLUAIBHOW CUCTEME
o orcuéra (MCO). Tperuit 3akoH HpioTOHA 111 MaTepUaTbHBIX TOYEK
2.2 9924 3akoH BceMupHOro TsaroreHus. Cwua TsoxecTu. IlepBasg kocMuueckas CKOpPOCTb.
o Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cwna tpenus. Cyxoe TpeHue. Cuna TpEeHHsI CKOJIBKEHUSI M CHUJIa TPEHHS TIOKOSI.
2.2.6 Koaddunument tpenusa. Cuna conpoTUBIEHUS MPH JABHKEHUU TeNa B SKUJIKOCTH
WJIU Ta3e
2.2.7 [TocTynaTensHOE U BpallaTeIbHOE JBIKEHUE a0COIIOTHO TBEPIOTO Tea




MOMEHT CUJIBI OTHOCHTEIBHO OCH BpalllCHUsI. IIneyo cunwl. YcnoBus paBHOBECUA

2.2.8 "
tBEpAoro Tena B UCO

2.2.9 TexHuueckue ycTponuCcTBa: NOAMIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[TpakTnueckue paboTsl. M3ydyenue nBuxkeHHS Opycka MO HAKIOHHOW IUIOCKOCTH
MoJ JEWCTBUEM HECKOJbKHX CHI. VcciemoBaHue 3aBUCUMOCTU CHII YIIPYTOCTH,

2.2.10 BO3HUKAIOIIUX B AePOpMHUPYEMO NPYKHUHE U PE3UHOBOM 00pasiie, OT BEIMYHUHBI
ux nedopmanuu. McenenoBanue ycaoBHil paBHOBECHS TBEPJOTO Tela, UMEIOILIETO
OCbh BpalICHUS

3AKOHbI COXPAHEHN S B MEXAHUKE
231 HmMnynsc MaTepranbHOM TOYKH, CUCTEMBl MaTEPUANIBHBIX TOUEK. VIMITYIbC CHIIBI U
o M3MEHEHUE HMITYJIbCa Tejla

2.3.2 3akoH coxpaHeHus ummyisbsca B MCO. PeakTiuBHOE BHKEHHE

2.3.3 PaGora cuiibl

2.3.4 MOIIHOCTE CHIBI

2.3.5 Kunerndeckast sHEprus MaTepruagbHON TOUKH. TeopemMa 0 KHHETHYECKOW SHEPTUU

23 236 [TorennuanbHas sHeprus. lloTeHuManbHas sHeprus ynpyro aeGopMupoBaHHON

npyxuHsbl. [loTeHnmanbpHas sHeprus Tenaa BOIM3H MOBEPXHOCTU 3eMIIU
[ToreHnanpHbple W HENMOTEHIHMATIbHBIE CHIBL. CBS3p Pa0OTHI HEMOTEHIMATBHBIX

2.3.7 CHJI C W3MEHEHHEM MEXaHWYECKOW HSHEPIWH CUCTEMBI TeJ. 3aKOH COXpPaHEHHS
MEXaHUYECKON YHEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHMS

939 TexHudeckne yCTpOWCTBA: JABUIKEHUE pPAaKET, BOJOMET, KOIEp, HPYKWHHBIN

o ICTONIET
2.3.10 [TpakTueckue paboThl. M3ydeHue CBs3M CKOPOCTEH Ten Mpu HEYNPYroM yaape.




HCCJ’ICI{OBaHI/Ie CBA3HU pa6OTBI CHJIBI C U3MCHEHHEM MEXaHHYCSCKOU OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJAMHAMUKA

OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPHU

311 OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW Teopuu. bpoyHOBCKOe
o newkenue. uddysus. Xapakrep NBUKESHUS U B3aUMOICHCTBUS YaCTHIl BEIIECTBA
312 Mopenu cTpoeHHsI Ta30B, KUIKOCTEH M TBEPIABIX Tel U OOBSCHEHUE CBOMCTB
o BEIIECTBAa Ha OCHOBE 3TUX MOJIeei

3.1.3 Macca monekyn. KonuuectBo Bemectsa. [locrossHHas ABoraapo

314 TemmoBoe paBHOBecue. Temmepatrypa u e€ wusMmepenue. Illkama Temmeparyp
o Ilenbcus

315 Monens uneanbHoro rasa. OCHOBHOE YPaBHEHHE MOJIEKYISIPHO-KHHETHYECKON
o TEOPUH MIEATBHOTO ra3a

316 AOcomoTHas TeMIieparypa Kak Mepa CpeqHel KMHETHYEeCKOH SHEPTHH TEIUIOBOTO
o ABYOKeHHs yacThll rasa. [llkana remneparyp KenbBuna

3.1.7 VYpasaenue Knaneiipona — MenneneeBa. 3akon /lanbToHa

318 I'azoBbIie 3akoHBI. M30mponeccsl B UACAIBHOM Ta3e C IMOCTOSIHHBIM KOJUYECTBOM
o BENIECTBA: U30TEPMA, H30X0pa, H300apa

3.1.9 TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10 [Tpaktndyeckne paboTel. l3MepeHMe Macchl BO3JIyXa B KIACCHOH KOMHare.
o HccnenoBanre 3aBUCUMOCTH MEXKTy MTapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Trasa

OCHOBbBI TEPMOIMHAMUWKU

391 TepmonnHamuueckass cucreMa. BHYTpeHHsAs 5SHeprus TEepMOAMHAMHYECKOMN

o CHCTEMBI M CTIOCOOBI €€ M3MEHEHHUSI




KomandecTBO TEIOTH 1 pa60Ta. BHYTpeHHHﬂ SHEPIUs OAHOATOMHOI'O UACAIBHOI'O

3.2.2
raza
Buasl  Teronepenauu: TEIUIONPOBOAHOCTh,  KOHBEKIIHS, U3JTy4eHueE.
3.2.3 TennoéMkocTh Tena. YenbHas TEMIOEMKOCTh BemlecTBa. Pacdér kommuecTBa
TEIUIOTHI NIPH TEIUIONepeiaue
324 [TepBbIii 3aKk0H TepMOIUHAMUKH. [I[pUMEHEHHE TIEPBOro 3aKOHA TEPMOJMHAMUKH K
o usomnpoiieccam. I'paduueckas uHTEpIIpeTanus padoThl raza
TemioBble MamuHbl. [TpuHIMIBL JeHCTBUS TEIUIOBBIX MaliuH. [IpeoOpa3zoBaHus
3.2.5 SHEPruu B TEIUIOBBIX MammHax. KosddummeHT monesHoro aeictBus (maiee —
KIIMT) TeroBoit mammuel. Lukn Kapuo u ero KI1/]
326 Bropoii 3akoH TepmoauHamMHuKH. HeoOpaTuMocTh TpOLECCOB B TPUPOJE.
o TenoBble JBUTATENN. DKOJOTHUECKUE MTPOOJIEMBI TETIIOIHEPTETUKU
397 TexHuueckue yCTpoWcTBa: JBMraTelb BHYTPEHHEro CropaHusi, OBITOBOMH
o XOJIOAUIBHUK, KOHIUIMOHED
3.2.8 [TpakTueckue padboTsl. I3Mepenue yneabHON TEMI0EMKOCTH
AT'PEI'ATHBIE COCTOSAHUSA BEILIECBA. ®A30BbIE I[TEPEXO/IbI
331 [TapooOpa3zoBanue u koHneHcarus. VcmapeHwe u KumeHue. YaeiabHas TEIioTa
- 1apooOpa3oBaHms. 3aBUCHMOCTh TEMIIEPATYPhI KUIIEHHS OT JaBJICHHUs
3.3.2 AOcComoTHAs ¥ OTHOCUTEIbHAS BIAXXHOCTh BO3ayxa. HackIeHHbIH map
3.3 333 Teépnoe temo. Kpucrammmueckne m amopdHbIe Tema. AHU3OTPOIUS CBOWCTB
o kpuctauioB. JKuakue kprctauibl. COBpeMEeHHbBIE MaTepHAITbI
3.34 [TnaBnenue u KpucTauU3anus. Y aelbHas TeroTa miasienus. CyonuManus
3.3.5 VYpaBHeHue TerI0BOro 6ananca
3.3.6 TexHUuecKue ycTpouCTBa: TUIPOMETP U IICUXPOMETP, KAIOPUMETpP, TEXHOJOTUU




IMOJIY4YCHHSA COBPCMCHHBIX MAaTrCpruajioB, B TOM YHCIC HaHOMATCpUallOB, H

HAHOTEXHOJIOTHH
3.3.7 [TpakTyeckue paboTel. M3mepenne BIa)kHOCTH BO31yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
41.1 OnexTpu3anys Te. DIeKTpUIecKui 3apsi. /[Ba Buaa 3MeKTpHUECKHUX 3apsiioB
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYITPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
415 Onektpuueckoe 1mosie. Hanpspk€HHOCTh — anekTpuyeckoro mois. Ilpunnun
cyneprno3uiyy. JINHUM HanpsHKEHHOCTH AIIEKTPUYECKOTO TTOJIS
41 4.1.6 Pabota cun anekrpoctarnyeckoro noss. Ilorennman. PasHocTs noTeHIManon
417 [IpoBOMTHUKKM W  OUDIEKTPUKH B TOCTOSSHHOM  DJIEKTPUYECKOM  TIOJIE.
JypnexTpudeckas IpOHUIIAEMOCTb
418 OnexkrpoéMkoctb. KonaeHcaTop. ONeKTpOEMKOCTh IUIOCKOIO KOHJEHCATopa.
DOHeprus 3apsHKEHHOT0 KOHJIEHCaTopa
TexHUYECKHEe YCTPOWCTBA: DIIEKTPOCKOI, AJIEKTPOMETP, DIEKTPOCTaTHUECKas
4.1.9 3alWTa, 3a3€MJICHHE OJJIEKTPONPUOOPOB, KOHJCHCATOP, KCEPOKC, CTPYHHBINA
MIPUHTEP
4.1.10 [TpakTyeckue paboTel. M3mepeHne a1eKTpoEMKOCTH KOHIEHCATOpa
[IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
4.2 421 VYCioBUS CyIIECTBOBAHUS MOCTOSHHOTO SJICKTPUYECKOTO TOKA. VICTOYHMKH TOKA.

Cua Toka. [1ocTOSSHHBIH TOK




4.2.2

Hanpspoxkenue. 3akon Oma jy1s ydacTka Lenu

4.2.3 DJIEKTPUUECKOE COMPOTUBIICHUE. Y JICIBHOE CONTPOTHUBIICHUE BEIlIECTBA
4.2.4 [TocnenoBarenbHOE, MapamieIbHOE, CMEIIAHHOE COeIMHEHUE TPOBOIHUKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akoH oy — Jlenna
4.2.6 MOIIHOCTB JEKTPUIECKOTO TOKA
anekTpoaBrkymas cuia (naisee — 3J[C) 1 BHyTpeHHEE CONMPOTUBIECHUE UCTOYHHUKA
4.2.7 Toka. 3akoH Oma 11 MOJHOW (3aMKHYTOW) anekTpuueckoi nenu. Kopotkoe
3aMbIKaHUE
428 DJEeKTpOHHAsT TMPOBOAMMOCTH TBEPABIX METAUIOB. 3aBUCHUMOCTH CONPOTHBICHUS
o METAILIOB OT Temieparypbl. CBEPXIIPOBOAUMOCTD
4.2.9 DneKkTpuuecKuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB
4210 [TonmympoBoaukK. CoOCTBEHHAsI U IPUMECHAS POBOAUMOCTD TTOTYTIPOBOIHHKOB.
o CaolicTBa p-n mepexoza. I1omypoBoIHUKOBEIE TIPUOOPEI
4211 DJNEeKTpUUECKUH TOK B  AJIEKTPOJIMTAX. OJIEKTPOJIUTHYECKAss JUCCOLMALUS.
o DJIEKTPOIHN3
4912 OnexkTpruueckuil TOK B razax. CaMOCTOSATENbHBIH M HECAMOCTOSTENbHBIN pa3psl.
o Pasnu4HbIe THIIBI CAMOCTOSATENLHOTO paspsaaa. Momaus. [Tnasma
TexHuueckue ycTpOHCTBa: aMIepMeTp, BOJBTMETP, PEOCTaT, MCTOYHHUKH TOKa,
4213 AJIEKTPOHArpeBaTeNbHble MPUOOPHI, IEKTPOOCBETUTENbHbIE TPUOOPHI, TEPMOMETP
o CONPOTHUBIICHUS,  BaKyyMHbIH  JMOA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYIIPOBOTHUKOBBIH TNOJI, TallbBAHUKA
[TpakTueckue paboThl. M3yueHne cMemanHoro CoeIMHEHNs PE3UCTOPOB.
4.2.14 N3mepenne OJIC wHCTOYHMKA TOKAa M €r0 BHYTPEHHETO COINPOTHBIICHHUS.

Hab6nronenue anexrponunza




11 KITACC

Ko Koanposepsiemoro 3;1emeHTa IIpoBepsiemble 371eMeHThI COACPKAHUS
pasaena
4 SJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA

43.1 [TocTostHHBIE MarHUThl. B3anmoielicTBrE MOCTOSTHHBIX MArHUTOB
MaruauTtHOE mosie. BekTop MarHMTHOM WMHAYKUMH. [IpuHOMIO Cyneprno3uuuu.

4.3.2 JIuaum MarHuTHOW MHAyKunH. KapThHa JMHUNA MarHUTHOM WHAYKIMM I10JIS
MTOCTOSIHHBIX MarHUTOB
MarnuTtHoe 1osie IpOBOJHMKA ¢ TOKOM. KapThHa NMHMN 1OJISL JUIMHHOIO

4.3.3 MPsIMOTO TMPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHUKA, KaTyLIKU C
TokoM. OnbIT Dpcrena. BzanmozeiicTBre MpOBOJHUKOB C TOKOM

4.3 4.3.4 Cuna AMnepa, €€ MOJyJb U HallPaBJICHUE

435 Cuna Jlopenna, €€ MOAyJb U HampaBlieHue. J[BUKeHUE 3apsHKEHHOM YaCTHIIhI
B OJHOPOJAHOM MarHUTHOM ToJie. PaGoTa cuitel Jlopenia

4.3.6 SIBieHME AIEKTPOMarHUTHOM MHIYKIIMH

4.3.7 [ToTok BekTOpa MArHUTHON MHAYKLINU

438 OJC unaykuuu. 3aKOH 31EKTPOMarHUTHOM MHAYKIUU Papanes

439 Buxpesoe anexkrpuueckoe nojie. 9JIC UHAYKIIUN B TPOBOJAHUKE, ABUKYILIEMCS
MOCTYIATEIbHO B OJHOPOIHOM MarHUTHOM I10J1€

4.3.10 IIpaBwiio Jlenna




4311

NupyktuBHOCTH. SABNeHne camounaykuuu. I1C caMonHyKIuu

4.3.12 DHeprus MarHUTHOT'O T0JIs1 KaTYIIKH C TOKOM
4.3.13 DIEeKTPOMAarHUTHOE T0JIe
4314 Texnuueckue  yCTpOMCTBAa:  IMOCTOSHHBIE  MarHWTHl,  3JEKTPOMAarHHTHI,
B AIIEKTPO/IBUTATEIb, YCKOPHUTEIH AJIEMEHTAPHBIX YACTHII, THIYKIIMOHHAS [1€Yh
[Ipaktuyeckue paOoThl. M3yueHHMe MarHUTHOTO MOJS KaTyIIKU C TOKOM.
4.3.15 HccnenoBanue JeicTBUsS IOCTOSHHOTO MarHuTa Ha pPaMKy C  TOKOM.
VccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIUN
5 KOJIEBAHUW A U BOJIHBI
MEXAHWYECKUE 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
511 KonebarenbHas  cucrema. CBoOonmHble  koneOanus. ['apmoHMuYeckue
B konebanus. [lepuon, yacrora, amniuryna u (asza konedaHui
5.1.2 [Ipyx*uHHBIA MassTHUK. MaTeMaTH4eCK1il MasTHUK
513 VYpaBHeHHe rapMoHHUYeCKHX KosiebaHui. KuHemaTnueckoe M AMHaAMUYECKOE
B OIMCaHKe KoeOaTeabHOro IBUKECHUS
[IpeBparenue SHEPrUH NPU TAPMOHUYECKUX KoeOaHusax. CBsI3b aMILTUTYIbI
5.1 5.14 KoJe0aHui MCXOTHOW BEMYMHBI C aMIUTUTYAaMH KosieOaHUil e€ CKOpOCTH U
YCKOPECHHS
Konebarenbubiit koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KojleOaHUS B
515 U7eaIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHs MEXIYy MEXaHHUYECKUMH U
9JIEKTPOMArHUTHBIMH KostebanusMu. dopmyna Tomcona
5.16 3aKOH COXpaHEeHMsI SHEPTUU B UI€aJIbHOM K0Je0aTeIbHOM KOHTYpe
517 BrinyxeHHble MexaHuueckue konebanusi. Pezonanc. PesonaHcHas kpuBas.

BbIHY)XI€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHusI.
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[Tepemennbiii Tok. CHHYCOUATbHbBINA TIEPEMEHHBIN TOK.

MOomHOCTh MEPEMEHHOTI0 TOKa. AMIUIMTYJHOE M JIEUCTBYIOIEE 3HAUYCHUE

>1.9 CHJIBI TOKA U HANPSHKEHUS
Tpanchopmarop. IlpousBoactBo, nepeaaya u MmoTpedlieHUE SIEKTPHUUECKON
5.1.10 SHEPruU. DKOJIOTUYECKUE PUCKH MPU MPOU3BOACTBE AIEKTPUUECKON IHEPTHH.
KynbTypa nucnosb30BaHus 31EKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU
5111 TexHunueckue ycTpoiicTBa: celicMorpad, 3JIEKTPUUECKUM 3BOHOK, JIMHUU
o 3JeKTpornepeaay
[Ipaktuueckue paboThl. lccrmegoBaHue 3aBUCHUMOCTH TEpPHOJA MallbIX
5112 KojeOaHuil Tpy3a Ha HUTH OT JJIMHBI HUTU U Maccel rpy3a. MccienoBanue
o MIEPEeMEHHOT0 TOKA B LIETIH U3 MOCIIEA0BATENIbHO COSIMHEHHBIX KOHICHCATOPA,
KaTyIIKU U Pe3UCTOpa
MEXAHWYECKUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI
591 MexaHudeckue BOJHBI, ycioBUs pacrpocTpaHenus. [lepuoa. CkopocTb
o pacrpocTpaHeHHsI ¥ JITMHA BOJHBL. [lomepeynbie v MpoI0IbHBIE BOJTHBI
522 WuTepdepentus u qudpaxius MEXaHHIECKUX BOTH
5.2.3 3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3Byka
5.2 DJEeKTPOMarHUTHBIE BOJIHBL. YCIIOBHS M3JIy4€HHs 3JEKTPOMArHUTHBIX BOJIH.
524 B3aumnuas opuenTanus BekTopoB E, B M U B 31eKTpOMarHuTHOW BOJHE B
BaKyyMe
CpoiicTBa  3JIEKTPOMAarHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIIEHHUE,
5.25 nongpusauus, nudpakuus, uHTeppeperHuns. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH
5.2.6 IlIkana 2J1eKTPOMAarHUTHBIX BOJIH. [IpMMEHEHME 3JEKTPOMAarHUTHHIX BOJH B




TEXHUKE U OBITY

[IpuHIMNBl paauocBsA3u U TeneBUAeHUs. Panuonokanus. DIeKTpOMarHuTHOE

> 3arpsA3HEHNE OKPYKAIOMIEH CPEJIbI
TexHuyeckue ycTpoiicTBa: MYy3bIKaJbHbIE WHCTPYMEHTHI, YIbTPa3BYyKOBas
5.2.8 JIUArHOCTHKA B TEXHMKE U MEAMIIMHE, pajap, paAHuoONpUEMHHK, TEIEBH30p,
anTeHHa, Tenedon, CBU-neup
OIITUKA
531 [IpsiMonuHeitHOE pacpocTpaHEeHHE CBETa B OAHOPOIHOM cpene. JIyu cBeta
532 OtpaxkeHue cBera. 3aKkOHBI OTpakeHUs cBeTa. I[locTpoeHne m300paxkeHUIl B
o TUIOCKOM 3epKajie
533 [Ipenomiienne cBeta. 3akoHBI TpeloMiIeHHsT cBeTa. AOCOIOTHBIM IOKa3aTelb
o TIpeIoMIeHHUs
534 IlomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI Yroa MOJHOTO BHYTPEHHETO
B OTpaKeHHUS
53 5.35 Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro ceera. L{set
Cobuparoiue u paccenBaromiye JUH3bI. ToHKas muH3a. DOKYCHOE paccTOsSTHUE
536 W ONTHYecKas cuia TOHKOW JwmH3BL. [locTpoeHue wu3o0pakeHUd B
o coOupamImux ¥ pacceuBaromux nuH3ax. DopMmyna TOHKON JIMH3BL
VYBenuuenue, 1aBaeMoe JIMH30U
5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPHUYECKON ONTUKHU
WNnrtepdepeniius cBera. KorepeHTHbIE HMCTOYHUKH. YCIOBHUS HAOIIOICHUS
5.3.8 MakCUMyMOB U MHUHUMYMOB B HHTEPQEPEHIIMOHHOW KapTHHE OT MABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB
5.3.9 HMudpakaus cBera. [udpaknuonnas pemérka. YcioBue HaOIIOACHHS




[JIABHBIX MAaKCUMYMOB TIpU MaJ€HUU MOHOXPOMATHYECKOro CBeTa Ha
TUGPaKIUOHHYIO PEHIETKY

5.3.10 [longpuzanus cera
TexHuueckue ycTpoiicTBa: OukH, Jymna, (oToamnmnapar, HTPOEKIUOHHBIN
5.3.11 anmapar, MHKPOCKOI, TEeJEeCKOIN, BOJIOKOHHAs OINTHKA, AU(paKIHOHHAS
peméTKa, moIspouy
5312 [IpakTuyeckue padotel. M3Mepenue mokasarens npenomiieHus. MccnenoBanue
CBOWCTB M300paxeHnii B uH3ax. HabOnrogenue nucriepcun cBera
RJIEMEHTBI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH
I'panunel TPUMEHMMOCTH KJlacCM4eckod MmexaHuku. lloctynatel Teopuu
6.1 OTHOCHUTEIIBHOCTH: WHBAapUAHTHOCTb MOJIYJs CKOPOCTH CBETa B BAaKyyMe€,
MPUHIUI OTHOCUTEIBHOCTH DUHINTEIHA
6 6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHH U COKpallleHue
JUTHHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIbI
6.4 CBs13b MacChl ¢ DHEPTUEH W UMITYJIbCOM CBOOOTHOM YaCTHUIIbI. DHEPTHUS TTOKOS
CBOOOIHOI Y4aCTHUIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OITTUKU
711 ®otonbl. Gopmyna [Tnanka cBs3u sHEpruM HOTOHA C €r0 YaCTOTOM. DHEprus
21 Y UMITYJIbC OTOHA
' 712 OtkpeiTue u uccnenoBanue porordpdexra. Onbrrer A.I'. CroneToBa. 3aKOHBI
dboTorddexra
7.1.3 VYpaBuenne OiHmTeiina s portorddexra.  «KpacHas — rpaHHIa»




dhoTodrddexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIebenena
7.1.5 XUMHYECKOE IEHCTBUE CBETA
716 Texuuueckue ycrpoiicta: (oTtosnement, poTomaTyuk, conHeyHas OaTapes,
B CBETOJIHOJL
CTPOEHUE ATOMA
791 Mogens atoma Tomcona. OnbiThl Pesepdopaa 1o ucciegoBaHuio CTpOSHHUS
B aroma. [lnanerapHast Mozenb aroma
[Mocrynater bopa. M3myuenue u nmornomniearne (OTOHOB MPH MEPEXOJIE aTOMa C
7.2.2 OJIHOTO YpOBHSI HSHEpruM Ha Apyroil. Buasl cnexktpoB. Crekrp ypoBHEH
SHEPIUU aToMa BOAOPOa
7.2 793 BonnoBble cBoiicTBa yactun. Bonnbl ae bpoiinsa. KopnyckymnsipHo-BoIHOBOM
B nyanusM. Jndpaxiyst 3JeKTpOHOB Ha KpHCTalIax
794 CrioHTaHHOE M BBIHY)KACHHOE HM3ITydeHHE. YCTPOWCTBO M NMPHHIMUI PaOOTHI
o nazepa
795 TexHuueckue yCTpoWCTBa: CIEKTpaJbHBIA aHamu3 (CIEKTPOCKOM), Jiasep,
B KBAHTOBBIH KOMITBIOTED
7.2.6 [IpakTuueckue padbotsl. HabmoneHue nuHeiyaToro cnexkTpa
ATOMHOE AJ1PO
7.3.1 MeTo/1b1 HaOIIOICHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUIL
73 OTkpeiTHe pannoakTuBHOCTU. OnbITH Pesepdopna mo onpeneneHuo cocraBa
7.3.2 paguoakTHBHOrO wu3nydyeHus. CBoiicTBa anbga-, Oera-, raMMa-U3ITydeHUs.

Biusaue PaaArOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI




OTkpbITHE TPOTOHA W HeWTpoHa. HykimonHas moxens sigpa I'eizenOepra —

7.3.3
NBanenko. 3apsia sapa. MaccoBoe uucio siapa. M30Tomnsl
734 Anbda-pacnaa. ONEKTPOHHBIA M TMO3UTPOHHBIN Oera-pacman. [amma-
s u3aydeHue. 3aKOoH PaJuOaKTUBHOIO pachajia
7.3.5 DHeprus CBSA3U HYKJIOHOB B szpe. SnepHsbie cuibl. [ledekT macchl sapa
7.3.6 SnepHsble peakuu. [leneHue u cUHTE3 s11Ep
737 SAnepubiii peaktop. TepmosnepHbii cuHTe3. [IpoOiieMbl W TEPCIIEKTHUBBI
o SIIEPHOM SHEPTEeTUKU. DKOJIOTHYECKUE ACIIEKThI IEPHOU SHEPIETUKU
738 OneMeHTapHble  yactuubl. OTkpeiTHe 103uTpoHA. DyHOameHTanbHBIE
o B3aUMOJCICTBUA
739 TexHuueckue yCTpOWCTBa: TO3UMETP, Kamepa BUIIbCOHa, sIAEpHBI peakTop,
o aTomHas 6omb6a
7310 [Ipaktuueckue paboTel. HMcciaemoBaHue TpekoB YacTHll (MO TOTOBBIM
B ¢dororpadusim)
OJIEMEHTHI ACTPOOU3UKUA
8.1 Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3BI, IUTAHETHI, WX BUANMOE
' NIBUYKEHUE
8.2 Conneunas cucrema. IlmaHersl 3eMHOM Tpynnbl. [lnaHeTBI-TUTAaHTBI U WX
' CITyTHUKH, KapJIUKOBBIE TUTaHeThl. Masbie Tera COTHEYHON CHCTEMBI
8.3 Comnnne, hotocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh
8.4 Ucrounuk sueprun CoHIa U 3BE3]1
3BE3/bI, HX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, PaJIUYC,
8.5 TeMmreparypa, HUX B3aUMOCBs3b. JluarpamMma «CHEKTpalbHbBIM Kilace —

CBCTHUMOCTB. 3Bé3[[]:1 TJ1aBHOM OCJIICA0BATCIIBHOCTH. 3aBUCHMOCTh «Macca —




CBETUMOCTb» JIJISI 3BE3]] TJIaBHOM IIOCJICA0BATCIIBHOCTHU

8.6 Buyrpennee  crpoenue  3BE3n.  COBpEMEHHbIE — IPEACTAaBICHHUA O
IIPOUCXOXKJEHNH U 3BoIroLnU ColHIa ¥ 3BE3/1. DTanbl )KU3HU 3BE3]]

Muieunbiii [lyte — Hama [Manaktuka. CrnupanbHas cTpykTypa [anakTukw,
8.7 pacnpenenenue 3BE3N, raza u nbUid. llomoxkenume u aBmwxenue ConHIa B
lNanakrtuke. [1nockas u chepuueckas nmoacucteMs! ['anakTuku

8.8 Tunel ramaktuk. Paguorasiaktuku W KBasapbel. YEpHbIE IOBIPBI B sapax

TaJIaKTHUK

Bcenennas. Pacimpenue Bceenennoit. 3akon Xa06mna. PazOeranue raipakTuk.
8.9 Bo3spact u pangunyc Beenennoii, Teopust bonsmioro B3peiBa. Moaens «ropsiueit
Bcenennoii». PenukroBoe uzinyueHue

8.10 MacmtabHast  ctpyktypa Bceenennoit. Mertaranaktuka. Hepeménnsie

HpO6JI€MLI ACTPOHOMUU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeabcTBo
«IIpocBenienue»

» dusuka, 11 kirace/ Mskumes I'.J1., byxosuer b.b., Yapyrun B.M.; ox
penakmueit [TapdpentreBoii H.A. AkuimonepHoe obmecTBo «3marenbcTBo
«IIpocsemienue»
®wuszuka: 10-11 knaccsl: 3agaunuk: yaueonoe nocooue/ A.Il.PeimkeBuu. - 30-¢

u3a. - Mocksa: "IIpocsenienne", 2026

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. ®usuka. 10 kjacc: TEXHOJOTMYECKHUE KApThl YPOKOB MO YYEOHHUKY
I'.A.Mskuwesa, b.b.byxosuesa, H.H.CoTrckoro/ aBr.-cocT.
H.JLIlenareituenko. — Boarorpaa: Yuurens, 2023

2. ®uzuka. OnopHbIe KOHCIIEKTHI U nuddhepeHnpoBaHHbIe 3a1a4u. 9, 10
kiacc. — CI16.: BXB-IlerepOypr, 2019.

3. Ypoku ¢pusuku ¢ npuMeHeHueM HHPOPMAIMOHHBIX TeXHOJIoTHi. 7-11
KJaccel. Metoanueckoe nocooue ¢ 37eKTPOHHBIM HHTEPAKTUBHBIM
npuioxxennem/ 3.B.Anekcanapora, B.H.Anatonnes; coct. 3.B.Anekcanapona.
— M.: IInaneta, 2023.

4. BonkoB B.A. YHuBepcanbHble TOYpOUHbIE pa3padOTKu 1o ¢usuke: 10
kinacc. — M.: BAKO, 2022.

5. . Kynepureitn FO.C. ®uznka. OnopHbie KOHCIIEKTHI U
muddepennmpoBannbie 3aaaun. 10 kmace. — CII6.: Uza.mom «CeHTaOpby,
2022.

6. OnopHbIe KOHCTIEKTHI U pa3HOYpOBHEBbIE 3aanusl. dusnka. 11 knacc. /



E.A.Mapon, kang.neg.Hayk. — CI10.: OOO «Buxropus miroc», 2013.

7. Kynepuureitn FO.C. @u3nka. OnopHble KOHCTIEKTHI U

muddepennmpoBannubie 3agaun. 11 kmace. — CII6.: Uza.nom «CeHTSIOpBY,
2022.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. Poccuiickas snekTponHas 1mikoJa - https://resh.edu.ru/

2. denepaabHbBI HHCTUTYT MEAarorHuecKuX u3Mepenui - https:/fipi.ru/
3. Pemry EI'D - https://phys-ege.sdamgia.ru/

4. Kaouner ¢usuka CIIb AIIIIO - http://www.edu.delfa.net/

5. Kypnan «Ycnexu ¢puzndeckux Hayk» - http://ufn.ru/ru/articles/
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