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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3yJIbTaTaM
OCBOCHHMSI OCHOBHOU 00pa3zoBaTesibHON MporpaMmsl, npeactaBieHHbIx B GI'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peaTU3yIOIMX OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (U3HMKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbI Mupa oOyuarommuxcs 10-11 xmaccoB mpwu
oOyueHnn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTeIbHOCTHOTO — moaxoxa. [Iporpamma 1o (QuU3MKE  COOTBETCTBYET
tpeboBanusiMm GPI'OC COO k MmIaHUPYyEeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4YEHHUs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTD
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAy4YHBIMU
y4eOHbIMU TIpeaMeTamMu. B Hell ompenenstoTcs OCHOBHBIC LETU U3YYCHUS
(bu3MKK Ha ypOBHE CpellHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIbTAThI
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

yYpOBHE, B TOM YHCJIEC TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 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 CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[lIkonpHBII Kypc Quukm —
CUCTEMOOOpA3yIONUi 11  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
M3y4aeMbIX XHUMHEH, Ouosioruei, usnueckoil reorpadueit U acTpOHOMHUEH.
Hcrnonp3oBaHne M aKTUBHOE MPUMEHEHHE (U3MYECKUX 3HAHHUM OmpenemnseT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJyYEHUSI HOBBIX MaTEPUAJIOB C 33JlaHHBIMU
cBoiicTBaMH M Jpyrux. W3ydeHue QU3MKM BHOCHUT OCHOBHOM BKJIaa B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KApTUHBI MHpa OOydYaromuxcsi, B
dbopMupoBaHWEe YMEHUW TPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oO0miero oOpa3oBaHUS
MOJIOKEH Psii UACH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK MPHUHIUINBI €T0
MIOCTPOCHMUSI.

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

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW maTepual Kypca (HU3UKU
o0beMHEH BOKpPYr GU3WYECKUX Teopwidl. Bemymmm B Kypce SBISETCS
dbopMupoBaHrE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO MOTEHIHAAa (U3HUIECKON HAYKU, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3nkn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU TTPOOIeMaMHu.



Hoes npuxnaonou nanpasrennocmu. Kypc (uszuku mnpesamnonaraet
3HAKOMCTBO C IIIHPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHYECKHUX
NPUIIOKEHUH U3yUEHHBIX TCOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEACTBOM 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 CPEIHEro oOIIero
oOpa3oBaHwMsl ABJSIFOTCS QU3HUYECKUE TEOPUH (POPMUPOBAHUE TIPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NICCKON TEOpHUH, poiu (PyHIaMEHTATBHBIX 3aKOHOB
U TPUHIUIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHHUIaX
NPUMEHUMOCTH TEOPHH, Il ONHCAHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIICCCOB).

CuUCTeMHO-JIeSITEIPHOCTHBIN TMOAX0A B Kypce (HU3UKH pean3yeTcs
OpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATEeIbHOCTH
oOyuaroruxcsi. st 6a30Boro ypoBHsI Kypca (UM3UKA — 3TO HCIOJIb30BaHUE
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 ¢ tpeboBanusimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY O0OECIIeUeHUI0 Y4eOHOro Tmporecca 0a30BbId ypOBEHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OoOImero oOpa3oBaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOWHeTa (PM3UKU WK B YCIOBUSX MHTETPHUPOBAHHOTO
KaOuMHeTa MPEJAMETOB €CTECTBEHHO-HAY4YHOro Iukjia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTopHOE O0OPYIOBAaHUE VISl BBHIMOTHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JIEMOHCTPAIIMOHHOE 000pYTI0BaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M O00OECIeUMBAECT MOCTAHOBKY
MEPEUYNCICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCIICOBAHMS W3Y4YaeMbIX SIBJICHUH W TMPOIECCOB, OHMIUPHUYECCKUX 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:

dbopMHupOBaHUE HHTEpECa M CTPEMIICHHSI OOYYalOIIUXCS K HAYYHOMY
U3YYCHHUIO MPUPOJBI, PA3BUTHUE MX HHTEIUICKTYyaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

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

dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTaTa 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, TEXHUKHA M TEXHOJIOTHM.

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, BKIKOYAs  MEXAHUKY,
MOJICKYJISIpHYIO (U3UKY, JJICKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HKY H
3JIEMEHTHI acTPODU3UKH;

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

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOMN
(dbu3uYeCKO MOJIENBI0, 3a7ad, MOAPA3yMEBAIOIINX CaMOCTOSTEIIHHOE
co3JlaHue (PU3UIECKON MOCITH, aICKBATHOM YCIOBHSM 3aJ1auH;
MOHUMAaHHE (PU3MUECKUX OCHOB M MPUHIUIIOB JEHUCTBUS TEXHUUYSCKHUX
YCTPOWCTB W  TEXHOJOTMYECKUX TPOLECCOB, HX BIHUSHUA Ha
OKPYXarUIyIo Cpeay;

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

cO3JaHue YCJIOBUM TS pa3BUTHUSA YMEHUU MIPOEKTHO-
HCCJIEI0BATEIILCKON, TBOPUYECKOM JIESTEIIBHOCTH.

Ha usydyenue ¢usuku (6a30BBI ypOBEHB) Ha YPOBHE CPETHErO OOIIEro
obOpazoBanus orBoautcst 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B HEZIETIO),
B 11 knmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenymaraemeiii B mporpamme mo (uU3MKe TMepedyeHb JIA0OPATOPHBIX U
MPAKTUYECKUX PabOT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JEIacT BBIOOP
MPOBEICHHS JTabOpPaTOPHBIX PadOT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM oOyJaromuxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. ®u3uka M1 MeTOAbI HAYYHOI0 O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI MTO3HAHUS 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 (HU3NUECKHUX
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 MaTepUaJbHOM TOUYKH, UX MPOEKIIMU HAa OCH CUCTEMblI 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.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU 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, IICMTHBIC U PEMEHHBIC MIEpPEeaayn.

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 HEPaBHOMEPHOTO  JIBUKEHHS C  LEIbK0  ONPEJCIICHUS
MTHOBEHHOW CKOPOCTH.

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

N3ydenue nBMKEHHUs MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue aBuxeHus tena, OpoIIeHHOTO 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 TaAroteHus. 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. Kosdduiment
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: MOIALIUITHUKH,
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 yCKOpEeHHOM NOABEME 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, BO3HUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbc MarepuanbHOW TOUKHM (T€a), CUCTEMbl MaT€pUANIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE HMITYJbCa Tejla. 3aKOH COXPAHEHHUsI MMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckasi Heprusi MaTepualbHON Toukdu. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nehopMUpPOBaHHON TpyXUHBL. [loTeHIManpHAs dSHEpPrus Tena BOJIHU3U
MMOBEPXHOCTH 3EMJIH.

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

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpouCTBa U IMIPAKTUYECKOE PUMEHEHNE: BOJOMET, KOIIED,
MPYXKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aOCOMIOTHO 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. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIC TOJIO)KEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOpUH M HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBmwkenue. duddysus. Xapaxrep
JOBIKEHUS W B3aMMOJICMCTBHUSl YACTHI] BellecTBa. Mozelnn CTpPOECHHUS Tra3oB,
KUJAKOCTEH W TBEPIBIX TN U OOBSICHEHUE 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-
KMHETUYECKOU TEOPHUH HCaNIbHOro ra3a. AOCONIOTHAs TeMmIeparypa Kak Mepa
CpeaHEN KWHETHUYECKOM SHEPruy TEIJIOBOTO IBWXEHHUS dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHzaeneeBa—
Knaneiipona. 3akon [lanerona. M3ompoiiecchl B UeaIbHOM T'a3€ C MTOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMPEACTaBICHHE H30IPOIIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CyIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICCTBUS.

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

OnbIThl, WUIIOCTPUPYIONIUE YPAaBHEHUE COCTOSHHS HJICaIbHOrO 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  MEXJIy  MapamMeTpaMd  COCTOSIHUS
pa3peKEHHOrO0 Trasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepmoanHaMuueckas cucTema. BuyTtpennss JHEpPIrus
TEPMOJIMHAMHYECKOW CHUCTEMBI M CmocoObl e€ wu3MeHeHus. KoimuecTBo
TEIJIOTHl U paboTa. BHyTpeHHssT SHEprus OJHOATOMHOTO HCATBHOTO Ta3a.
Buael Temonepenayuun: TemIONPOBOAHOCTh, KOHBEKIIUS, U3IIyYEHUE. Y IeJIbHAs
TEIIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsatue o0 ammabatHoMm mporecce. IlepBbIli 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne mepBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. ['padudeckas
UHTEpIpeTalys padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh IPOIIECCOB B MPUPOJIE.

TersioBele  MamuHbl. [IpuHUMOBI  ACHCTBUA  TEIUJIOBBIX — MAIIMH.
[IpeoOpazoBanuss 3HEPTUM B TEIUIOBBIX MamiuHax. Koad@uIMeHT Mojae3Horo
nericTBusl TeruioBo MamuHbl. [ukn KapHo u ero ko3Q@uUIHMEHT MOJE3HOTOo
JEeNUCTBUS. DKOJIOTHYECKHUE TMPOOIEMbI TEIIIOIHEPTETUKH.

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

Jlemoncmpayuu

N3meHenne BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBIIET
npoOKku U3 OYyTBUIKM TOJ ACHCTBHEM CKATOTO BO3AyXa, HarpeBaHue s¢dupa B
JATYHHOU TPYOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenne  BHYTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  MpHU
TeIrIonepeaaye.

OnbiT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHwus,
PEaKTUBHOTO IBUTATES.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3Mmepenne yaeabHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmosanusn eeuyecmea. Pazoevie nepexoovl

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

TBépnoe temo. Kpucrammueckne u aMmopdHble Tena. AHU30TPONUS
cBOMCTB KpucTamwioB. JKunakue kpucrtamibl. COBpEMEHHBIE MaTEepUAIbI.
[1naBneHue u KpucTaJIU3anus. Y iefabHas Teriora miasieHus. Cyomumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

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

Jlemoncmpayuu

CBoiiCTBa HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalnust KpUCTAIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

OnekTpu3anus Tesl. OJEeKTpUdYecKuil 3apsia. [[Ba Buaa 3IEKTPUUYECKUX
3apAnoB. 1IpoBOAHUKY, AUAIEKTPUKH U MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsijaa.

B3aumopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsan. Dnekrpuyeckoe nose. Hanpsoxk€HHOCTh anekTpudeckoro nois. [TpuHiun
CYNEpIIO3HLINH AIEKTPUYECKUX TIOJIEH. JIuaun HaIpPsKEHHOCTH
AIEKTPUYECKOrO MOJIS.



PaGora cun anexrpocraruueckoro moissA. Ilorennman. PasnocTh
NOTEHUUAJOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTrHUs 3apSKEHHOT0 KOHAEHCATOPA.

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

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOJHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTaTUYECKAs 3a1IUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoaunstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONMPOTHBIIEHUE BEIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COEIMHEHNUE IPOBOJHUKOB.

PaGora osnextpuyeckoro Toka. 3akoH Jlxoyms—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

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

DJIEKTPOHHAas  MPOBOJUMOCTH  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONIPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTD.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBomuuku.  CoOcTBeHHass W MNPUMECHas  MPOBOJAUMOCTD
moynpoBoiHUKOB. CBoiicTBa Pp—N-niepexona. [lomympoBoIHUKOBBIEC TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciuiaBax d3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

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

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETp,
BOJIBTMETP, PEOCTAT, WCTOYHUKH TOKa, DJIEKTPOHArpeBaTelbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UOJ, TEPMUCTOPHI H  (DOTOPE3UCTOPHI, TMOJIYNPOBOJHUKOBBIA  JIHO,
rajibBaHHKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! HUJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIA/IM MTOTIEPEYHOTO CEUCHUS U MaTEepUaIa.

CmenianHoe COeIMHEHUE MTPOBOAHUKOB.



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

3aBUCHUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne neKTpoABUKYILEH CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyIecTBIS€TCs C
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3E€U C KypcamMu MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

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

Mamemamuxa: penieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHas QyHKIUA,
napabona, rumnepbona, uXx rpaduKd U CBOWCTBA, TPUTOHOMETPUUECKHE
byHKINU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

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

Xumus: DTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUJIKOCTEU W Ta30B, DJIEKTPUYECKUE CBOMCTBA METAJJIOB, DJIEKTPOJUTHYECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eoepagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAIIMITHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS
MMIYyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JIPyrue), ABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHaA, OBITOBOM XOJOJWJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIy4Y€HUST COBPEMEHHBIX MATEpPUAJIOB, B TOM  YHUCJIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJOTHWH,  DJJIEKTPOCTATHUYECKAs  3allUTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHArpPEeBATEIbHBIC  MPUOOPHI,  AJIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe none. In1eKmpomazHuUmMHasA UHOYKYUSA

Iloctossauble MarumThel. B3amMmopaeincTBHE IIOCTOSIHHBIX  MAarHWTOB.
MaruutHoe nosie. Bexktop MarHWTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MArHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHAYyKUMU. KapTuHa TMHUN MarHUTHOMN
VHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe MOJi€ MPOBOJHHMKA C TOKOM. KapThHa nMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS UIMHHOTO OPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO



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

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHuE. JIBU)KEHUE 3apsiKEHHOU
YaCTHUIIBI B OJHOPOIHOM MarHuTHOM MoJje. Pa6ota cumisl Jlopenna.

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

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MIPOBOJIHUKE, IBHKYIIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. fIBJI€HHME CaMOWHAYKIMU. OJEKTPOJABIKYIIas CuUJa
CaMOUHAYKIIUU.

DHEprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckrue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: ITOCTOSHHBIE
MAarHMuThl, JIEKTPOMATHUTHI, JIEKTPOABUIATENb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTHUL, UHIYKI[MOHHAS I1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumogernicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

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

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBrs HOCTOSSHHOTO MAarHUTAa HAa PAMKY C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHONM UHAYKIIHUH.

Pa3znes 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUA

Konebarenbnass cuctema. CBOOOJHBIE MEXaHHYECKHE KOJeOaHUS.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMmnTyaa u ¢asza KojaeOaHU.
[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaieHre 3HEPruuM NpU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTyp. CBOOOAHBIE SJEKTPOMArHUTHBIE KOJICOAHHS B
UJCaATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
AIIEKTPOMAarHuTHeIMU KoseOanusimu. dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUHU B UJICATHHOM KOJIeOATETHHOM KOHTY]E.

[IpeacraBnenne 0  3aryxalommux  KojeOaHuWsX.  BBIHYXIeHHBIC
MexaHudeckne KosneOanus. Pe3onanc. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KOJIeOaHusl.



[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYJHOE W JCHCTBYIOIIEe 3HAYECHUE CHIIBI TOKa U
HaNPsHKCHUS.

Tpancdopmarop. [IpouszBoACTBO, nepenadya norpedieHue
ANEKTPUYECKOM  SHEPruH. DKOJOTMYECKHE PHUCKUM TpU  MPOU3BOICTBE
anekTposHeprun. KynbTypa HCIONb30BaHUS JIEKTPOIHEPTUU B MOBCEIHEBHOMN
AKU3HH.

Texnuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: IIEKTPUUECKUN
3BOHOK, F'€HEepaTop NEPEMEHHOT0 TOKA, JUHUU JIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHOM CUCTEMBbI (TMPYKUHHBIN WM
MaTEMaTUYECKUNA MASTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

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

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU IEKTPONEpEAAUH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

HccnenoBanune 3aBUCUMOCTH TEPUOJIa MAIBIX KOJIeOaHUH rpy3a HA 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. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYyYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentaius BektopoB E, B, V B siexTpoMarHuTHO# BOJHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakius, uarepdeperims. CKOpoCcTh IEKTPOMATrHUTHBIX 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 U MEIULIMHE, pajiap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneObmroieecs Teno kKak UICTOYHUK 3BYKa.

HaGnronenue otpakeHus: U IPETOMIICHHS] MEXaHHYECKUX BOJTH.

Ha6nronenue natepdepennmm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAaHC.

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



HNccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KCHHUE,
peIoOMIICHHE, TTOJIIpr3aIus, Tudpakius, UHTeppepeHITus.

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 MPEIOMJICHUS CBeTa. AOCOIIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. Llger.

CobOuparorniie ¥ pacceuBaloIIue JWH3bL. ToHKass suH3a. DOKyCHOE
pPacCTOSIHME M ONTHYECKas CHJIa TOHKOM JUH3BL. IlocTpoeHune n300pakeHUil B
coOMparoIUX M pacceuBarOmMX JuH3aX. @opmylna TOHKOH JIMH3BIL.
YBenuueHne, 1aBacMoe JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMOICHUS MaKCMMyMOB 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(PaKIIMOHHYIO PEHIETKY.

[Tonapu3zanus ceera.

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

Jlemoncmpayuu

[IpsiMoJIMHEHOE PACIPOCTPAHEHUE, OTPAKECHUE WU TPEIOMIICHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Moaenu MUKPOCKOTIa, TEJIECKOTIIA.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nqucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenune nmokazarenst NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeHUAJILHONH TEOPUU OTHOCHUTEJIbHOCTH
['pannnbl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. [loctynartsl
CIEHHAIBHOM TEOPUU OTHOCUTEIHLHOCTU: MHBAPUAHTHOCTH MOJYJIS 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. ®opmyna [lnanka cBs3u 3HEprud (PoOToOHA 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. Jlebenena.

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 OJAHOTO YPOBHSI PHEPTUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToOMa BOJOPO/IA.

BonHoBeie cBoiictBa 4actuill. Bomubl ge bpoiis.  KopmyckyssipHo-
BOJIHOBOU AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

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, J0Ka3bIBAIOIINE CIOXKHOCTh CTPOCHHS sipa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesdepdopma mo  ompeaeneHur0  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue paagnoakTHBHOCTH HA KUBbIE OPTaHU3MBbI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hykinonnast moaens sipa [erizenoepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Torbl.

Anbda-pacnaa. DJEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3iIy4YeHue. 3aKOH paJuOaKTUBHOIO pacmaa.

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

SAnepusle peakuuu. [lenenue u cuHTe3 A1€p.

SAnepuerit peakrop. Tepmosinepusiii cuaTe3. [IpoOiaemMbl U TIEPCTIEKTUBEI
SICPHON SHEPreTUKU. DKOJOTHUYECKUE ACTICKTHI SIEPHON 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, rabopamopHule 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. ConneyHas akTUBHOCTh. VcTtounuk sHepruu ConHIA W 3BE3N.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA KJacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOMW IMOCJIEAOBATEIBHOCTU. BHyTpEeHHEE cTpoeHue
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Botonnu CoHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmupenue Bceenennoil. 3akon Xab6ma. PazOeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUW JJIST  ONpPEECHUS] TIOJIOKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O06o0maromniee NOBTOPEeHUE

Ponp ¢u3ukum u acTpOoHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W JTHYECKOW cdepax NesTeTbHOCTH YelIOBEeKa, POJb U MECTO
(GU3NKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, POJIb
¢dusnueckoii Teopun B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C Kypcamyd MaTE€MaTHKH,
OHMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meowcnpeomemnvie nonsmusl, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOI'O
MMO3HAHUS: SIBJICHWE, HAYYHBIA (haKT, TUIOTE3a, (PU3MUecKas BeIMYMHA, 3aKOH,
Teopusi, HaOTIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIIHAN: CUHYC, KOCUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHUHU HA OCH KOOPJHUHAT,



CJIO)KEHUE BEKTOPOB, MPOM3BOJAHBIC AJIEMEHTApHBIX (PYHKIUN, MPU3HAKU
noI00MsI TPEYTOJILHUKOB, OMpeNeNieHUue IUIOMAIN MIOCKUX QUuryp m oobéma
TeN.

buonocus: »nekTpuyeckue SIBICHUS B KUBOM MpuUpoje, KojieOaTelbHbIE
JIBYKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJIE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsSI KPUCTANIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIA aHAHU3.

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

Texnonoeus: AVMHUW DIIEKTPOIEpEad, TE€HEPAaTOp IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, UHAYKIMOHHAS M€Yb, pajap, paaAuoNpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3uka» Ha YPOBHE CPEIHETO OOIIEro
obpazoBaHuss (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTNYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Yy4yeOHOro mnpenMera «DuU3HKa»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTb M CIOCOOHOCTh  0OydYaromuxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM POCCHUKCKOrO 0OIlIecTBa,
paclIMpeHne >KU3HEHHOIO OIbITa W ONbITA JACATEIBHOCTH B IpPOLECCEe
peanu3alyyd OCHOBHBIX HAIPABIECHUN BOCHUTATENIBHOM NESATEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCUIICKOTO 00IIECTBA;

MPUHATUE TPAJAMLMOHHBIX OOLICYEIOBEYECKUX TyMAHUCTHUYECKUX H
JNEMOKPATUYECKNX LIEHHOCTEW;

TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oO0l1ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aUMOJCHCTBOBAaTH €  COLUMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU 1€ATENbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TTOBEACHMUS;

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 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAss OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pa3IMuHbIM cdhepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiied mnpodeccun M peanru30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHI0 U CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSXKEHUN BCEU KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHNS



c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbI, OCO3HAHUE IJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpY’Karolleil cpene Ha
OCHOBE 3HaHUS 1eJIel yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

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

7) IEHHOCTH HAYYHOTO MO3HAHMS:

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

OCO3HAHWE I[EHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBISITH IPOEKTHYIO UM HCCIEI0BATENbCKYIO
NEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh SN JCATEILHOCTH, 3aJlaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPUBACMbBIX
(bU3HUECKUX SIBICHUSIX;

pa3pabarpIiBaTh IUIAH PEIICHUS POOJIEMBI ¢ YUETOM aHalli3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJbTATOB MEJISIM, OIICHUBATh PUCKHU TTOCCACTBUM JICSITEIHHOCTH;

KOOPJAMHUPOBATh U BBIMOJHATH PabOTy B  YCIOBUAX peajbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciaenoBarejabCcKue J1eCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
duznyeckoil HayKu;

BJIAJCTh HaBBIKaMU y4eOHO-UCCIIeIOBATEIHCKON u MPOECKTHOMN
NEATCIbHOCTH B 00JacTH  (HU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOWUCKY  METOJIOB  peIIeHHus] 3adad  (U3HUECKOro
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHBIX METOJIOB MMO3HAHUS,

BIIAJICTh BUJAAMH JIEATCILHOCTH IO TIOJyYCHHIO HOBOTO 3HAHUS, €Tro
WHTEPIpPETAINH, MPEeoOpPa30OBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3a/ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAaXOUTh apTyMEHTHI JUIsl IOKa3aTeIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTUYECKA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHUEC B
HOBBIX YCIIOBHSIX;

CTaBUTh M (OPMYIHMPOBATh COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIbHOU
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA 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 IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIeTh HABbIKAMH TOJy4YeHUs] MHopManuu (HU3NYECKOTO COAep KaHUs
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUI0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh Cpe/icTBa HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Jlad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/1aBaTh TEKCTHI (PM3MUYECKOTO COJEPKaHMsS B Pa3IMUHBIX (popmaTax ¢
y4€TOM Ha3HaueHHs WHOOpPMAllUM U  1EJIEBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBJISTH OOIIEHHEe Ha Yypokax (U3UKM H BO BHEYPOUHOUH
NEATEIBbHOCTH,

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

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

MOHUMaThb W HCIMOJIb30BaTh  NPEHUMYIIECTBA  KOMaHIHOM W
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JEHCTBUI C YUETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

NPUHUMATh 1IeJIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaThH W
KOOPJIMHUPOBATH JICUCTBUS T10 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenenaTh pojau ¢ y4éTOM MHEHUN Y4YaCTHUKOB, OOCYXHaTh PEe3yibTaThl
COBMECTHOM paboTHI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YacTHUKA KOMAaHIbl B
oO1uit pe3yabTat 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

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

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

PeryasiTuBHbIE YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIBHO ~ OCYLUECTBJISATh IO3HABATEJBHYIO JIESITEIIBHOCTH B
obmact QUMK W ACTPOHOMHHM, BBISIBISATH MPOOJEMBbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/ay, TUIaH BBHITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEANIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmupsATb paMKh  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSABJICHUIO APYJIUIMH B 00JACTU
(GbU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HAaBBIKAMHM II03HABATCIBHOM peduiekcuM KakK OCO3HaHUS
COBEpIIIaeMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH I OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

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

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, MPEIMTOJIAT AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUS,  BKJIIOYAIOIIET0  CIOCOOHOCTh  MOHUMAaTh  CBOE

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

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
OMOITMOHAIBHBIM W3MEHEHUSM € TPOSBIATh THUOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TEIH
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXOJIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  HAMOIIMOHAIBHOE
COCTOSIHME JPYTMX, YyUYWTHIBaTh €ro TMPH OCYIICCTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kiacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:



JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOM JCSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN Ta3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW W TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l TPU pelieHuU (HU3NUECKUX 3a7a4;

pacrio3HaBath (uU3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE JBM)KEHHE, CBOOOJHOE TMaJleHue TeJ, JABUXKEHUE IO
OKpY>KHOCTH, HWHEpUMs, B3auMojeiicTBue Tein, audPysus, OpoyHOBCKOE
JIBWKEHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXKJICHUH), TEIUIOBOE PaBHOBECHE, HMCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3allUs, KHUIICHHE, BIAXXHOCTh BO3/yXa, IOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aUMOJEHCTBUE 3aps/IOB;

OMKCHIBATh MEXaHUYECKOE JBMKEHUE, UCTIONB3YS (PU3NUECKUE BETUUHHBI:
KOOpAWHATA, MYTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHIIa,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIHHO
TPaKTOBaTh (DU3UYECKUN CMBICIT HMCIOJIb3YEMbIX BEJIUYWH, UX O0O3HAYEHUS U
€IUHUIIBI, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUUYUHY
C JIpYTrdMHU BCJIMYWMHAMU,

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEJ W TEIJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONMUCAHWW TPABUIIBHO TPAKTOBATh (PU3UUYECKHN CMBICI
UCIIOJIb3yeMbIX BEJIMYUH, WX O0003HAUCHUS U €JIMHUIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YYCHHBIC  JJICKTPUYECKHE CBOMCTBAa  BEIIECTBA W
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJB3Ys] (PU3MUYECKHE BEITUYUHBI:
ANEKTPUUECKUH 3apsifl, DIIEKTPUUECKOE T0JIe, HAMPSKEHHOCTH TOJIs, TOTSHITHAIT,
Pa3HOCTh TOTEHIIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATH (hU3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJMYWH, WX OOO3HAYCHUS W EIWHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEITMYMHAMU;

aHAMM3UpOBaTh  (DU3MYECKHWE TPOIECCH W SBJICHHS, HCIOJIB3YS
¢u3nuecKrue 3aKOHBI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u Il
3akoHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPIHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPLUATBHBIX CHUCTEM OTCY€Ta, MOJIEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHHMSI BELIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETHUYECKOW SHEPruu
TEIUIOBOTO JIBWXKEHHUSI MOJEKYJ C aOCOJIOTHOM TeMIepaTypoil, MepBbId 3aKOH
TEPMOJAMHAMHKH, 3aKOH COXPaHEHHUsS 3JIEKTPUUECKOro 3apsaa, 3akoH Kymona,
MIPU 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE
BBIPOKEHHE U YCJIOBHSI (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC MPUHIUIIBI JIEHCTBUS MAIlMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auvarh YCIOBHUS UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM YKU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIEAOBAHUIO (DU3NYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM MPSMBIX MU KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO 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 MOTPEITHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcHUpoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIUYUH B
BUI€ TaOnuIl U TpauKoB, JAeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0IroAaTh MpaBmiia O€30MACHOTO TPyia IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4yeOHOro 3KCIEpHUMEHTa, Y4EOHO-UCCIIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  HCHOJb30BAaHUEM  U3MEPHUTENbHBIX  YCTPOHCTB U
71a00paTOpPHOTO 00OPYIOBAHUS;

pemarh pacu€THble 3aJayd C SIBHO 3aJaHHON (U3HYECKON MOJEINblo,
UCTIOJb3Ysl (PU3NYECKUE 3aKOHbl M NPUHLUIBI, HA OCHOBE aHaM3a YCIOBUS
3aJlaud BBIOMPATh (PU3UUECKYIO MOJEJNb, BBLACIATh (PU3MUECKUE BEIMYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pEelIeHHUs, MPOBOIUTH PacuéThl U OILICHUBATh
PEaIbHOCTb MOTYYEHHOTO 3HaYeHHsI (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  OPEICTaBICHUS Y4YeOHOM M HAyYHO-TIONMYJISIPHOM
uHpOpMalMY, TOJYYEHHOW W3 Ppa3JIMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OPUBOJUTH TPUMEPHl BKJIaJa POCCUWCKMX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss Oe30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIsi COXPAHEHUS 37J0POBbS U COOTIOACHHSI HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYIKaIOILEH Cpee;

paboTaTh B TpYIIE C BBHIIOJHEHUEM pA3JIMYHBIX COLHUAIBHBIX pOJEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPENEsATh OO0S3aHHOCTH U
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAHAAPTHBIX CHUTyallUsX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXIOTO M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMON MPOOIIEMBI.

K konmy oOyuenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTMH, B MPAKTUYECKOU NESITENBHOCTH JIOJEH, HEIOCTHOCTh U €INHCTBO
($u3nyeCcKOi KapTUHBI MUPA;



YUUTBIBATh TPAHUIBI TPUMEHEHUS H3YyYEHHBIX (PU3MYECKHX MOJICICH:
TOUCYHBINA DJCKTPUUECKUN 3apsl, Jyd CBETAa, TOYCUHBIM HCTOYHUK CBETA,
sfIepHass MOJCNIb aToMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sjipa TPH PEIICHUU
duznyeckux 3anad;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH W KBAaHTOBOW (HU3UKH: DIICKTpUYCCKas
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, DJJIGKTPOMAarHUTHAas  WHIYKIUS, JIEHCTBUE
MAarHUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM W JBIDKYIIUHCS 3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHECHUE
CBETa, OTpaKCHUE, MpeIoMIICHNE, HHTepdepeHIus, TUPPaKIHs ¥ TOIIPU3AIUI
CBeTa, TUCTIepCcHs cBeTa, hoTodnekTpudeckuil addext (pororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, JJIEKTPUUYECKYI0  TMPOBOAUMOCTh  PA3IUYHBIX  Cpel) U
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIONB3Y (PU3NYECKUE BEIUYUHBI:
ANIEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, HWHIYKIMS MarHUuTHOro Tojisi, cuia Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJI U YacTOTa KOJIeOaHUU B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
mpolecce TapMOHUYECKUX  DJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PAcCTOSTHUE M ONTHYECKas CUJjia JIMH3BI, IPU OMUCAHUU TPABUIHBHO TPAKTOBATH
(bu3HUECKUil CMBICIT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EIUHUIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYUHY C
JAPYTUMHA BETTMYNHAMUY;

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3nuecKre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIbC (OTOHA, MEPUOJ TOJIypaclana, dHEPrus
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMbIX BEJIMYMH, WX OOO3HAUEHUS W €IUHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMHU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UUECKON BEIIMUNHBI,

aHAMM3UpOBaTh  (U3UYECKHME TPOIECChI M SIBICHUS, HCIOIB3YS
¢du3nuecKre 3aKOHBI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOTO U
MapajuieIbHOTO COCIUHEHUsT TPOBOJHUKOB, 3akoH JIkoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH MPSIMOJUHEHHOTO PaCIpOCTPAHCHUS
CBETA, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpaBHCHHE
OiinmreriHa st GoTodddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCa, 3aKOH COXPAHECHHS OHJICKTPUUECKOTO 3apsija, 3aKOH COXPaHCHHS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTEeMaTU4YECKOe
BBIPKEHUE U yCIIOBUSA (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTpeNeNnsaTh HampaBlieHWEe BEKTOpa WHIAYKIIMA MArHUTHOTO  TOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHria;

CTPOUTh M OIMHUCHIBATH M300pa)KEHUE, CO3/1aBAEMOE IIJIOCKUM 3EpKajioM,
TOHKOM JIMH301;

BBITIOJTHATh IKCIIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UUYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUU: MPU ITOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHWMS, 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 (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX H3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pE3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3MYECKHUX BEIMYUH B BUIC TAOIUI] U
rpaduKoB, JeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TpaBmiIa OE30MMACHOTO TPyIa IPH MPOBEICHUHN HCCIICT0BaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JICATCIIBHOCTH € HCIOJb30BAaHUEM  W3MEPHUTENIBHBIX  YCTPOHCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3YS (U3NYECKUE 3aKOHBI W TPHUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3aJla4il BBIOUPATH (PU3UYECKYIO MOJICNb, BBIACIATH (DU3MUECKHE BEIWYHHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTL PACUEThI U OIICHUBATH
PEATBHOCTb MOTYYCHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HETIPOTHUBOPEYHBYIO IETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBIICHUS;

UCTIONB30BaTh  TMPU  PEIICHHH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH  JUII  TOMCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIPETAlMd HW  TPEJACTaBICHHUS Y4eOHOH ©  HAYYHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PA3JIMIHBIX HCTOYHHKOB, KPHTHYCCKU
aHATM3UPOBATH MOTyIacMyto HH(OPMAIIHIO;,

OOBSICHATh TPHHIIMITEI JACHCTBHS MAIllMH, MPHUOOPOB M TEXHUYECKHX
YCTPOWMCTB, pa3iluyaTh yCIOBUS WX O€30MacHOTO  WCIOJIh30BAaHUS B
IMOBCEIHEBHOM KM3HU;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE TPOIECCOB OKPYKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3HKE B TIOBCETHEBHOM KU3HU
st obecrieueHuss Oe3omacHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHHYECKUMHU YCTPOUCTBAMH, JIJISi COXPAHCHHSI 3JIOPOBBS U COOJTIOICHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TPYIIE C BBITOJHCHUEM Pa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIBI, PAMOHAIBHO PACIPEACATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYaIlUAX, aJICKBaTHO
OIICHWBATh BKJAJ KAKIOTO W3 YYaCTHHUKOB TPYNIBI B  PEIICHUE
paccMaTprBaeMou POOJIEMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KosmuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NporpaMmel padoThI padoThI
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
11 ®usrka 1 METOBI 5 bubmuorexa [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnnorexa [HJOK
' P https://m.edso0.ru/7f41bf72
MEXaHHUKE
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bubmuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



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
' TEPMOANHAMUKI https://m.edso0.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edso0o.ru/7f41bf72
TIEPEXO0/IbI
Uroro no pazueny 24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edso0o.ru/7f41bf72
ITocrosiHHBIM
4 JJIEKTPUYECKHUM TOK. 12 bubnuotexa [JOK
' Toxku B pa3IuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[TPO'PAMME



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

11 KITACC

HauMeHOBaHHE KoauyecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Paznea 1. JIEKTPOJIUHAMMUKA
MarsuTHoe I10JI€. Bu6 110K
HOJINOTEKA
11 ICKTPOMATHUTHAA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Wroro no pasaeny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbI
MexaHn4ueckue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa LIOK
' P https://m.edso00.ru/7f41c97c
KOJIeOaHus
MexaHu4yecKue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnnorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 4
Pasnen 4. KBAHTOBAS ®U3UKA
41 DJeMEeHThI KBAaHTOBOU 6 bubnunoreka LIOK
' ONTHKHU https://m.edsoo.ru/7f41c97c
bu6nunoreka LIOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO 5 https://m.edsoo.ru/7f41c97¢c
Wroro no pasaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DeMEHTBl aCTPOHOMUU

bubmuorexa [JOK

1
> U acTpou3uKu ! 1 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 Oo6o61maro1iee 4 bu6nuorexa [IOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4

YACOB I10 [TIPOI'PAMME



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

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxa KounTtpoJbHbie IIpakTuyeckue
n/n Bcero U3YYeHUs oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl

®dusuka — Hayka o

1 npupoae. Hayuneie meTo bt 1 bubnuoreka [IOK
IIO3HAHUSI OKPYKAOLIETO https://m.edsoo.ru/ff0c32e2
Mupa
Pounb 1 mecTo dusuku B
(dbopMupOBaHUU

5 COBpPEMEHHOU HAyYHOM 1 bubnunoreka [JOK
KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JEATEIBHOCTH JIIOJEH
Mexannueckoe IBHKEHUE.
OTHOCUTETHHOCTD

3 MEXAHUYECKOTO IBUKEHUS 1 bubmorexa LHOK

’ https://m.edsoo.ru/ff0c3508

ITepemenienue, CKOpOCTH,
YCKOpEHUE

4 PaBHOMEpHOE 1 bubnnorexka [JOK
MIPSIMOJIMHEMHOE IBUKEHHE https://m.edso0.ru/ff0c3620

5 PaBHOyCKOpeHHOE 1 bubmuorexa [IOK
MPSIMOJIMHEMHOE IBUKEHHE https://m.edsoo.ru/ff0c372e



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

CBo0OoOgHOE ITaficHUE.

bubmuorexa [JOK

6 Yexopetue caodoatoro https://m.edsoo.ru/ff0c39cc
NaJeHus
KpuBonuHeliHOE NBUKEHUE.
7 JBr>keHrEe MaTepuanbHON bubmmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
TOYKH 10 OKPY’KHOCTH
IIpyuHIUIT OTHOCUTEIBHOCTH
8 lNanunes. MuepunaibHbie bubnnoreka [JOK
cucremsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina.
ITpuHIMO cymeprno3uIuu
9 CI/SI Bto 0;2:1)(011 bubmorexa [JOK
' p https://m.edsoo.ru/ffOc3be8
Herorona nns
MaTepuaibHOU TOUKU
Tpernii 3akoH HproToHA 1151 bubnnoreka [JOK
10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO
11 tarorenns. Cruiia TSHKECTH. bubmuorexa [JOK
IlepBasg kocMHuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cwta ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ffOc3e18
Cuna tpeHus. Bu6 OK
13 Koadduunent tpenus. nomorexa L

Cuna conpoTuBIeHHS IPU

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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JBUXXCHHUU TCJIa B XKUAKOCTHU
WK ra3c

14

IToctynarenbHoe U
BpaniaTesibHOE JBUKEHUE
a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cuiebl. Ilnedo
CUJIBI. Y CJIOBUS PaBHOBECHUS
TBEPJIOTO TENA

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

NMitynsc MmaTeprabHON
TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXPAaHEHHUs UMITYJIbCA.
PeakTuBHOE ABUXKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunerndeckas sHeprus
MaTepUaIbHONW TOUKH.
Teopema 06 U3MEHEHHUH
KMHETUYECKON SJHEPIUu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[loTeHumanbHas SHEPTHUsL.
[ToTeHumanbHas YHEPrus
yrpyro nehopMupoBaHHON
npykuHbl. [loTennmanpHas
SHEPTHs Tella BOJIU3U
MMOBEPXHOCTH 3E€MJTU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

HOTCHLII/Ia.HBHBIC n
HCIMOTCHIHUAJIBHBIC CHJIBI.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Cas3b paboTHI
HEMOTCHIIUATBHBIX CHJI C
U3MEHCHHEM MEXaHHYECKOU
SHEPTHU CUCTEMBI TEll.
3aKOoH COXpaHCHUs
MEXaHUYECKOW SHEPTHH

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u
paboThI CHIIBI C U3BMEHEHHEM
MEXaHUYECKOH SHEPTHH
TeJa Ha IpUMepe
pacTsKeHUS PE3UHOBOTO
KIyTa»

20

KonTponbnas pabota no
TeMe «KuHeMaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
BpoyHOBCKOE IBHKEHHE.

Anddyszust

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BemecTsa. Monenu
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KommuecTBo BemiecTBa.
[TocrosinHast ABoraipo

24

TeroBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGconoTHas TeMieparypa
KakK Mepa CpelIHeMn
KMHETUYECKOU SJHEPrUu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlambeToHa. ["a3oBbIc
3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBHUCHUMOCTHU MCKOY
rapaMeTpaMy COCTOSTHHS
pa3peKEeHHOTO razay

29

N3onporiieccrl B uaeaaibHOM
ra3e u ux rpaguyeckoe
MIPE/ICTaBJICHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHnHss sHEprus

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TEPMOJIMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €€
n3meHenus. Koanuecto
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJ€AIBHOTO

https://m.edsoo.ru/ff0c5952

rasa
bubmuorexa [JOK
31 B
HBL TETIIONCPEAATH https://m.edsoo.ru/ffOc5c36
Y nenbHas TEINIOEMKOCTH
BenlecTtBa. KoiamuecTBo
32 TEILIOTHI IIPH bubmorexa HOK
p https://m.edsoo.ru/ff0c5c36
TerJIonepeaye.
AnmabaTHBIN mporiecc
ITepBbIii 3aK0H
TEPMOJIMHAMUKH U €T0 bu6nmoreka [JOK
33
MPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
HeobGparumocTh IpoIeccoB
34 B II I/Ip0 e. Bro 011;)1 31:1KOH bubmorexa [IOK
PHPOJE. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
35 [Mpunuun geiicteus n KITJ{ bu6mmoreka [JOK
TEMIOBOH MaITMHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOJOTHYECKHe MPOOIEeMbI

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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O6o06maromuit ypox

bubmuorexa [JOK
38 «Monexyspras dusika. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KonTponbnas padota mo
39 Teme «MoekynsipHas bubmuoreka [IOK
¢u3uka. OcHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
I1 0
40 apoo pa3OBa;He 1 bubnuorexa [JOK
KORICHCAIIHA. XICTapeHe 1 https://m.edsoo.ru/ff0c63b6
KUTICHUE
AOG
41 COMOTHAA | bubmuoreka [JOK
oTHOCHTEbHAA BHa)KH?CTL https://m.edsoo.ru/ff0c64d8
BOo31yxa. Haceliennslii map
Tépnoe Temno.
Kpucranmnmueckue u
42 aAMop(bele rena. . bubnmoreka [IOK
HH3OTPOITHA CBOUCTS https://m.edsoo0.ru/ffoc65f0
KpucTauios. XKunkue
kpuctauibl. COBpeMeHHbIE
MaTepuabl
[InaBnenue u
43 KpUCTaJUIM3aLus. Y fenbHast bubnnoreka [HOK
TEIUIOTA IJIABJICHUS. https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TETIOBOTO bubmuorexa [JOK

OaaHca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6938
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DrneKkTpusanus Ted.
Onexrpuueckuii 3apsn. [Isa

bubmuoreka [JOK

45
BHUJIA JIEKTPUUECKHUX https://m.edsoo.ru/ffOc6bcc
3apsii0B
[IpoBOOHUKY, AUINEKTPUKHU
Y TIOJyIIPOBOJHUKHU. 3aKOH bubmumorexa [IOK
46
COXpaHEHUsI https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOIO0 3apsijia
BzaumopeiicTBue 3aps10B.
47 3akou Kymnona. ToyeuHnsrit bubnmorexa LHOK
y - https://m.edsoo.ru/ffOc6ced
SJIEKTPUYECKUM 3apsi/l
Hanpsxéanocts
AIEKTPUUYECKOTO TIOJIA.
48 [TpuHIUTO CyIEPHIO3UIINT bubnmorexa LHOK
p yrep . https://m.edsoo.ru/ffOc6df2
ANEKTPUUECKUX TOJIEH.
JIvHuM HanpsYKEHHOCTH
Pabora cun
49 ANEKTPOCTATHYECKOTO TMOJIS. bubnuoteka [JOK
ITorennuan. Pa3zHocTh https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
[IpoBOoHUKY 1
IUDIIEKTPUKU B
50 DJIEKT ofTaTquCKOM oJje bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0c7018
Husnextpuueckas
MIPOHUIIAEMOCTD
.. b K
51 DIEKTPOEMKOCTb. nommorexa [O

https://m.edsoo.ru/ff0c7126



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

Konpaencarop

52

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsDKEHHOrO KOHJIEHCATopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnas pabota
"U3mepenue
BIEKTPOEMKOCTH
KOHJIeHcaropa"

54

[TpuHtmn nercTBUs U
MIPUMEHEHUE
KOHJICHCAaTOPOB,
KOIMUPOBAJIBHOTO amnmnapara,
CTPYHHOIO IIPUHTEPA.
DNeKTpocTaTU4YeCKast
3aluTa. 3a3eMIIeHue
ANIEKTPONPUOOPOB

55

DIIEeKTPUUECKHUH TOK,
YCJIOBHUSA €T0
CYILLIECTBOBAHUS.
ITocTostHHEIN TOK. CHa
Toka. Hampsbxenue.
ComnpoTuBieHue. 3akoH
Oma m1g yyacTka 1enu

56

[TocnenoBarenbHOE,
napauieTbHOE, CMEIIaHHOE
COEMHEHHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

«3y4eHne CMEIanHoro
COCIMHEHUS PE3UCTOPOB»

S7

Pabora u mouHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-JleHua

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

58

3axoH Oma i1 MOJIHOU
(3aMKHYTOH)
AIEKTPUYECKOM LIETIH.
Kopotkoe 3aMbIkanue.
JlaGopaTtopHnast pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS»

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

59

OneKTpoHHas
POBOJIUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTh
COIIPOTHUBJIEHUS] METAIIJIOB
OT TeMIIePaTypPHI.
CBepxnpoBOIUMOCTb

60

DNEKTPUYECKUN TOK B
BakyyMme. CBolicTBa
3JIEKTPOHHBIX MTYYKOB

61

[TomynpoBoIHUKH, UX
coOCTBEHHAas ¥ pUMECHAast
npoBoANMOCTh. CBOICTBa
p—n-niepexopa.

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



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

ITonynmpoBOXHUKOBBIE
puOopbI

DIIEKTPUUECKUI TOK B
pacTBOpax M pacruiaBax

62 AIIEKTPOJIUTOB bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0c82ba
DIEKTPOTUTHYECKAS
JTUCCOLIMAIUS. DIEKTPOIIN3
DIIEKTPUUECKHUI TOK B
razax. CaMOCTOSATEIbHBIN U bu6mmorexa [IOK
63 .
HECaMOCTOSTEIIbHBIN https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [Inazma
DneKkTpuuecKkue mpuodopsl U
YCTPOMCTBA U UX
64 MPaKTUYECKOe TPUMEHEHNE bubmorexa LHOK
P P ’ https://m.edsoo.ru/ff0c86fc
[TpaBua TeXHUKH
0e30MacHOCTH
O06o0maromuii ypok bubnuoteka [JOK
65
«ONEeKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbnas pabota no
TeMe «JEKTPOCTATHKA.
66 [TocTosTHHBIH bubmorexa HOK
. https://m.edsoo.ru/ff0c8a8a
aneKkTpudeckuii Tok. Toku B
Pa3IMYHBIX CPeax»
Pe3epBHBIN ypoOK.
bu6mmorexa [IOK
67 Kontponbnas padota mo

TeMe "DnekTpoarnHamMuKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepBHBIi ypOK.

. bubnmoreka [JOK
68 Obobmaromuii ypo 1o 1 https://m.edsoo.ru/ff0c8f6c
temaM 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
ITocTossHHBIE MarHUTHI U UX
B3aMOJICHCTBHE.
1 MarnautHoe nosie. Bektop 1 bubnmnoreka [HOK
MarHUTHOW UHIYKIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOM
WHIYKIIUU
MarunTtHoe nose
MIPOBOJIHUKA C TOKOM.
5 Op N 1 bu6nuorexa [IOK
MBIT DpCTeaa.
p . A https://m.edsoo.ru/ff0c98fe
BsanmoneticTeue
MPOBOJIHUKOB C TOKOM
Jlaboparopuas padbora
3 - pe IZ . p oro 1 1 bubanoreka LIOK
«H3yuenne MaruiuTHOT
ya https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKH C TOKOMY
JlelicTBME MArHUTHOTO
MOJIS Ha TIPOBOIHHK C
TokoMm. Cuita Amriepa.
4 JlaboparopHa a6(I)) a 1 1 bubmiorexa LIOK
a TOpHAast T
paTopHasi p . https://m.edsoo.ru/ff0c9acO
«Hccmenosanne qeHCTBUS
IMOCTOSSHHOT'O MarHuTa Ha
pPaMKy C TOKOM»



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

JlelicTBME MATHUTHOTO

MOJISI HA JIBUIKYIILYIOCS

3apsHKEHHYIO YaCTHILY.

Cwia Jlopenma. Pa6ota
cunel JlopeHia

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
unaykuus. [Totrok BekTopa
MarHUTHON MHTYKIHH.
O/JC nuaykuyu. 3aKoH
3IEKTPOMArHUTHOM
nHaykuuu Papanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMArHUTHOU

HHIAYKOHUW

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTG. SIBIIEHUE
camounaykuuu. 3/C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TIOJISI KaTYIIKU
C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTsa u
WX IPUMEHEHUE!
MTOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI,
JNEKTPOABUTATENb,
YCKOPUTEIIH 3JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTULl, UHAYKIIMOHHA
ne4dn

10

Ob6o06maromuit ypox
«MarsuTtHoOE€ 1noJe.
DNeKTpOMarHuTHas
AHIYKLUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no
Teme «MarauTHoe 1oJie.
DneKTpoOMarHuTHas
WHTYKITHS

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

12

CB00OO/1HbIE MEXaHUUECKHE
KOJIeOaHusI.
I"apmonunyeckue
Kosie0aHus. YpaBHEHUE
rapMOHHYECKHUX
kosiebanuil. [IpeBparienue
SHEPrUU

bubmnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBHUCHUMOCTH Tepro/ia
MaJbIX KoJebaHui rpy3a Ha
HUTH OT JAJTUHBI HUTH U
Macchl Tpy3a»

14

KonebaTenbHbIi KOHTYP.
CB0OOIHBIE
AIIEKTPOMArHUTHBIC
Kone0aHus B acaILHOM

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820



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

KoJ1e0aTeIbHOM KOHTYpE.
AHaOTHs MEXY
MEXaHUYECKHUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHECHHSI SHEPTUHU B
UjieaIbHOM KOJIe0aTeIbHOM
KOHTYpE

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o
3aTyXarluX KoJeOaHusx.
BrinyX1eHHbIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. Beinyx1eHHBIE
ANEKTPOMATrHUTHBIE
KOJICOaHMS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunycouaaibHbIN
IIEPEMEHHBIN TOK.
MOoIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JIEUCTBYIOIEE 3HAYECHUE
CHUJIbI TOKA U HAIPSKEHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
IIpou3BoACTBO, Nepeava u
noTpebaeHne
AIIEKTPUUYECKON IHEPTUN



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

19

YcerpolictBo 1
MPaKTUYECKOE MPUMEHEHUE
3JICKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTO
TOKa, TUHUH
3JIeKTponepead

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPU
MIPOU3BOJCTBE
3nekTpo3Hepruu. Kynerypa
HCITOJIb30BaHUS
AIEKTPOIHEPTUU B
MMOBCETHEBHOM KU3HHU

21

MexaHn4yeckue BOJIHBL,
YCIIOBUS PACIIPOCTPAHEHHUSI.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
IPOJIOJILHBIE BOJIHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DNIEeKTpOMarHUTHBIE
BOJHBI, IX CBOMCTBA U
ckopocts. Ikama
3JIEKTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IprHIMIIBI paIHOCBA3U U
TeneBuaeHus. Pa3surue



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

CPEJICTB CBSI3H.
Pannosmokanus

Konrtponbnas padora

but6mmoreka [IOK

25
«KonebaHnust v BOIHbBI» https://m.edsoo.ru/ffOcc6f8
[Ipamonuneitnoe
pacrnpocTpaHeHHE CBETa B By OK
26 OJIHOPOJIHOM Cpeie. nommorera L
T . https://m.edsoo.ru/ff0cd350
OUYCYHBIN UCTOYHHK CBETA.
JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI
97 OTpa)XEHUs CBETA. bubnmnoreka [HOK
[TocTpoenue n300paxeHMi https://m.edsoo.ru/ffOcd4e0
B IUIOCKOM 3€pKaje
IIpenomnenue ceera.
[TonHoOE BHYTpEHHEE
28 orpakenue. [IpenenpHbIi bubmmorexa LIOK
Ol HOJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
YTOJI TIOJTHOTO BH HHET'
OTpaKCHHUS
JlaGopaTtopHnast pabota
29 «M3mepenne nokazarens bubmmorexa LIOK
peToMIe cTexa https://m.edsoo.ru/ff0cd67a
MIPEIIOMITCHUS CTSKIIa»
JInn3sl. [TocTpoenne
30 M300paKeHU B TUH3E. bubmuoreka [IOK
®opmyiia TOHKOW JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
31 JlaboparopHas paboTa



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanmne cBOMCTB
M300paKeHUH B JIMH3AX»

32

Hucnepcus ceera.
CII0XXHBII cOCTaB 0eI0ro

csera. LIer. JJaboparopHas

pabota «Habmonenue
JIMCTICPCHH CBETa»

33

WnTepdepenius caera.
Judpaxnus certa.
JudpaxknuonHas pemeérka

bubmnoreka IIOK
https://m.edsoo.ru/ffOced22

34

ITorepeyHOCTh CBETOBBIX
BosH. [lonspusanus ceera

bubmuorexa [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

36

['panu1IBl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[ToctynaTel cnenuanbHOM
TEOPHUH OTHOCUTEIHLHOCTH

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTEIBLHOCTh
OJIHOBPEMEHHOCTH.
3ameJIeHne BPEMEHHU U
COKpAIICHUE JITHHBI

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfa42

38

DHeprust U UMITYJIbC
PENATUBUCTCKOM YaCTHUIIBI.
CBs13b Macchl ¢ SHEpruen u

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

UMITYJIbCOM. DHEPIHUsl
MIOKOSI

Konrtponbnas padora
«Ontuka. OCHOBBI

but6mmoreka [IOK

39
CIIELIMATIbHOM TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIEHOCTH
®otonbl. Dopmyna
40 [Tnanka. DHEeprus u bubmorexa LOK
' P https://m.edsoo.ru/ffOcfel6
UMITYJIBC (OTOHA
OTKpBITHE U UCCIICIOBAHUE By 10K
noIMoTeKa
41 . A.
$orospexTa. Omurs: https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonbl poTtorddekra.
YpaBHeHue DiHIITEITHA
42 15 hoTodhiexta bubmuoreka [JOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dboTtordpdexra
JlaBnerune cBeta. ONBITHI
43 I1. H. JIeGenena. bu6nuorexa [IOK
XUMHYECKOe IeHCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpocTsa u
MPAKTUYECKOE
44 IIPUMEHEHHUE:

dboTornemMeHT, GOTOATIHK,
conHevHas OaTapes,



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

CBETOOMNO

Pemrenne 3aaa4 I10 TEME

but6mmoreka [IOK

4 o
> «TIEMEHTBI KBAHTOBOIA https://m.edsoo.ru/ff0d0302
OITHUKI
Mopens atoma ToMmcoHa.
OmneiTel Pesepdopna mo
46 ACCESIHUIO 0-4YacTH bubnnorexa LHOK
p t https://m.edsoo.ru/ff0d091a
[Imanerapnas moneinp
aToMa
bubmuorexa [IOK
47 II b
OCTYJIATEL bopa https://m.edsoo.ru/ff0d0afa
W3nyyenue u normnoueHne
OTOHOB IIPU IIEPEXOJIE
48 g)TOMa co ioro y OBEH bubnmorexa IOK
g ypv https://m.edsoo.ru/ff0d0afa
SHEPruu Ha apyrou. Buasl
CIIEKTPOB
BoaHoBEIE cBOMCTBA
vactull. Bomusl ne bpoiins.
49 Kopn HCK TIST HOI-[BOJ'II:I){OBOI\/'I bubmorexa TIOK
PHYCKYIAD https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyY€HHE
OtkpeITHE
PaaroaKTUBHOCTU. ONBITHI
50 Pesepdopna o bubmuoreka [JOK

OIIPEIIETICHUIO COCTaBa
PaaOaKTUBHOTO
W3ITyYEHUS

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

o1

CsoticTBa anb(da-, 6era-,
I‘aMMa'I/I3J'Iy‘-IeHI/I$I.
BivstHre paauoakTHBHOCTH
Ha JKUBBIC OPraHU3MbI

52

OTkpeITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DJIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacma.
I'amma-nu3nyuenue

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuum.
SlnepHbIN peakTop.
[Tpo6ieMbl, IePCIEKTUBHIL,
AKOJIOTUYECKHUE aCIIEKThI
SIEPHOU SHEPTEeTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
Meroanl HaOMIOAEHUS U
perucTpamuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrasrii cron
«DyHaaMeHTaIbHbIE
B3aMMO/ICHCTBHSL.
EnunctBO duznueckoit
KapTHUHBI MUPa»

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

55

Bun 3Bé3nH0ro Heoda.



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

CozBe3aus, spkue 3BE31pbl,
IIJIaHCTHI, ©X BUAUMOC
nsikenne. ConHevHast
cucrema

56

Comnnne. Conneynas
AKTHUBHOCTD. ICTOYHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIaBHOM
MOCJIENOBATEIHHOCTH.
BHyTpenHnee crpoenue
3BE311. CoBpeMEHHBIE
MPEJICTaBICHHUS O
MIPOUCXOXKICHUN U
sposrrori CoTHITA U 3BE3T

58

Mneunsiii [yt — Hama
I'anaktuka. Ilonoxenue u
nekenne CoHia B
I'amaktuke. I'amakTukw.
YeEpHble ObIPHI B ApPAX
raJlakTHK

59

Bcenennas. Paz6eranne
ranakTuk. Teopus
bonsmioro B3peiBa.
PenukroBoe u3nydeHue.
MertaranakTtuka




60

Hepemennsie npodiaembl
ACTPOHOMHH

61

Konrtponbnas padora
«OJIeMEHThI aCTPOHOMMH U
acTpOHU3HKIY

62

O6o06maromuii ypok. Posb
(U3HUKN U aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COIIMATLHOM 1 3THYECKOI
chepax nesaTeTbHOCTH
YyeJI0BeKa

63

Ob6o6maromuii ypok. Poib
U MecTO (U3HUKH U
aCTPOHOMMUH B
COBPEMEHHOMN HAy4YHOUI
KapTHHE MHUpa

64

O6o06maromuii ypok. Posnb
¢dusmueckoit Teopun B
(dbopmMHupoBaHUU
Ipe/ICTaBICHUN O
(du3nyeckoil KapTuHe MHUpa

65

Ob6o06uaromuit ypox.
MecTto puznaeckoi
KapTHUHBI MUpa B 001IeM
PSILy COBPEMEHHBIX
€CTCCTBECHHO-HAYUYHBIX




MIPEJCTABICHUI O IPUPOE

Pe3epBHBIii ypOK.
66 MarnauTHoe noiie.

DNeKTpOMarHuTHas
AHAYKLIUSA

Pe3epBHblii ypok. OnTuka.
67 OCHOBBI CTICTIHAITEHOM
TEOPHUH OTHOCUTEIHHOCTH

Pesepubiii ypok. KBanToBas
buznka. DneMeHTHI

68

aCTPOHOMUH U

acTpou3uKu

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
» ®usuka, 10 kmace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoit H.A., AkiinonepHoe obmectBo «M31aTeascTBO

«HpOCBCHICHI/Ie»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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