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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTam
OCBOCHHMSI OCHOBHOU 00pa3zoBaTesibHOM 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, peanu3yrommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (GU3HMKE HampaBlieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTebHOCTHOTO — moaxoaa. [Iporpamma 1o  (QU3MKE  COOTBETCTBYET
tpeboBanusiMm GPI'OC COO k MmIaHUPyEeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4YEHHUs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTD
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAy4YHBIMU
yueOHbIMU TIpeIMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE IEIM M3Yy4YeHUs
bu3MKK Ha ypOBHE CpellHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIbTaTh
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIEC TPEAMETHBIC PE3YJIbTATHI IO T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaMm o0ydeHusl.

®du3uka KaKk Hayka O HauOosiee OONIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBe Y4eOHOro MpeAMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawmeMm wmupe. [IKoapHBIM Kypc QU3MKH —
CUCTEMOOOpA3yIONUi  JIJI1  €CTeCTBEHHO-HAYYHBIX YyUEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
W3y4aeMbIX XHUMHEH, Ouoisioruei, usnueckoil reorpadueii U acTpOHOMHUEH.
Hcrnonp3oBaHne M aKTUBHOE MpPUMEHEHHE (U3MYECKUX 3HAHUM Ompenesnser
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJYYEHUsI HOBBIX MaTEPUAJIOB C 33JIaHHBIMU
cBolicTBaMu © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KApTUHBI MHpa OOydYarolmuxcsi, B
dbopMHupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJIHEHUN UMHU YYEOHBIX UCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro o0miero oOpa3oBaHUS
MOJIOKEH Psii UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MIOCTPOCHUSI.

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

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuall Kypca (U3UKA
o0beuHEH BOKpYr GuU3MYEeCKuX Teopuil. Bemymmm B Kypce sBISETCS
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanmzanus mpeanoaraeT MCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3HUIECKON HAyKU, OCMBICIICHUE 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 U3yUEeHHBIX TEOPH U 3aKOHOB.

Hoes skonoeuzayuu peannusyercss MOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJIEpKaHUs, TOCBSIIEHHBIX SKOJOTHYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakKe 00CYKICHUSI
npoOJieM  palMoOHAIBHOTO  MPHUPOJAOINONIB30BAHUS U AKOJOTHYECKOU
0€30MacHOCTH.

Crep)KHEeBBIMHU JJIEMEHTaMH Kypca (M3MKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHwMsl ABJSIFOTCS QU3HUYECKUE TEOpUH (POPMUPOBAHUE TIPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NICCKON TEOpHUH, poiu (PyHIaMEHTATBHBIX 3aKOHOB
UM TPUHIMIIOB B COBPEMEHHBIX TIPEJCTABICHUAX O MPHUPOJC, TPAHHUIIAX
NPUMEHUMOCTH TEOPHM, [JIsi ONHUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIICCCOB).

CuUCTeMHO-JIeSITEIPHOCTHBIN TMOAX0A B Kypce (HU3UKH pean3yeTcs
OpeXJe BCEro 3a CUET OpraHu3alii AKCIEPUMEHTAIBHOU JeSATEeIbHOCTH
oOyuaroruxcsi. s 6a3oBoro ypoBHs Kypca (DU3MKH — 3TO HUCIIOJIb30BAHUE
CUCTEMBI ()POHTAJILHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JITA0OPATOPHBIX
paboT, KOTOpble B Mmporpamme 1o (u3uke OObEeIUHEHBI B OOIIUA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM TIepeyHe
71a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS M OLEHKH, OCYIIECCTBIISETCS
y4yacTHUKaMU 0Opa3oBaTeNbHOTO Tpollecca HUCXOJs U3  OCOOEHHOCTEH
IUTAaHUPOBAHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTom obecrneunBaercs
OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE W3MEpPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3UYECKUX BEIMYUH U MOCTAHOBKY OIIBITOB 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  (DM3UYECKOM MOJENbIO, TO3BOJIAIONINE TPUMEHATh HW3Y4YCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfeina Kypca, Tak U UHTETpUpYs
3HaHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KWU3HU, TpeOyrolrue BbIOOpa (GU3NISCKON MOICITH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O€CIeueHUI0 Y4eOHOro rmporecca 0a30BbId ypOBEHb Kypca
Gbu3NKKM Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUs JOJDKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOuHeTa (GM3HKU WK B YCIOBUSX MHTETPUPOBAHHOTO
KaOuHeTa MPEJAMETOB €CTECTBEHHO-HAY4YHOro Iukia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTopHOE O0OPYIOBAaHUE VISl BBHIMOTHEHUS
YKa3aHHBIX B TporpamMme 10 (U3NKE YYCHHUECKHUX MPAKTUYECKUX PAdOT U
JIEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M O00OECIeUMBAECT TOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCJICIOBAHMSI W3YYaeMBbIX SIBJICHUHM W  MPOIECCOB, DJMIUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpymOBaHHE IJIsi YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJarommxcs. TeMaTH4ecKne KOMIUICKTHI
1a00paTOPHOTO OOOPYIOBAaHUS ODKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM



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:

dbopMHpOBaHHE MHTEpECca M CTPEMIICHHS OOYYaIOIIUXCS K HAYYHOMY
U3YYCHHUIO MPUPOJBI, PA3BUTHUE X HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

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

(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PCHHUS KaK pe3ysibTaTa HU3YYCHHS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dopMHupOBaHWE YMEHUN OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(bM3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

(hopMupoBaHUE MPEJCTABICHUN O PO (PUMKHU JJIT PA3BUTUS APYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHA U 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
3aKOHOMEPHOCTSX,  3aKOHax, TEOpUsX, BKJIOYAas  MEXaHHUKY,
MOJICKYJISIpHYIO (U3UKY, JJICKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HKY H
3JIEMEHTHI acTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIPUMEHATh TEOPETUUYECKUE 3HAHUSA IS
00bsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
MPAKTUUYECKUX PEUICHUI B MOBCEIHEBHOM KU3HU;

OCBOEHHE CITOCOOOB pEIICHUS Pa3IMYHBIX 3a/ad C SIBHO 3aJIaHHOM
dbu3uYeCcKO MOJIENbI0, 3a7ad, IMOAPA3yMEBAIOIINX CaMOCTOSTEIIHHOE
co3JlaHue (PU3UIECKON MOCITH, aICKBATHOM YCIOBHSM 3aJ1auH;
MOHUMAaHHE (PU3MUECKUX OCHOB M MPUHIUIIOB JEHUCTBUS TEXHUUYSCKHUX
YCTPOWCTB W  TEXHOJIOTMYECKUX TMPOIECCOB, HX BIMUSHUA Ha
OKPYKAIOILYI0 CPENY;

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

cO3JaHue YCJIOBUM JUIA pa3BuTUA YMEHUU IIPOEKTHO-
HCCJIE0BATEIIbCKOM, TBOPUYECKOU AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPETHEr0 OOIIEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIETIO),
B 11 knmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenaraemeiii B mporpamMme 1o (U3MKE MEpPeUYeHb JIAOOPATOPHBIX H
MPAKTUYECKUX PalOT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JEIacT BBIOOP
MPOBEICHHS JTabOpPaTOPHBIX PadOT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM oOyJaromuxcs.



COIEPXAHUE OBYUYEHUA
10 KJTACC

Pa3nen 1. @®usuka M1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI MTO3HAHUS OKPYXKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue Gpu3nUecKuX sSBJICHUHN U MpolieccoB. HayuHble TUIOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps m MmecTo pusuku B popMHUpOBaHUN COBPEMEHHON HAy4YHOU KapTUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIOTOBBIE W HHU(POBBIE H3MEPHUTEIBHBIE TMPHUOOPHI, KOMIILIOTCPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienune, ckopocTh (CpelHssI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOCKUMHU HAa OCU CUCTEMBI KOOPAMHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | 'paduku
3aBUCHUMOCTH KOOpJIMHAT, CKOPOCTHU, YCKOPEHHUS, IYyTH U [EPEMEIICHUS
MaTepuagbHON TOYKH OT BPEMEHH.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYKHOCTH C MOCTOSSHHOW II0 MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCTH,
nuHelHas ckopocth. [lepuon m dacrota obOpamenus. LleHTpocTpemuTensHoe
YCKOpEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBI)KEHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogenb CUCTEMBI OTCU€Ta, WJUTIOCTpALIMS KMHEMaTHUYECKUX
XapaKTEPUCTHUK JIBUKECHHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

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

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue cKOpocTu mpu ABUKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3ydyeHnne HEpPaBHOMEPHOTO JBWXKEHUS C  LEIbIO  ONpeAeieHUus
MT'HOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE MPOMEXKYTKM BpPEMEHU NPU PABHOYCKOPEHHOM
JBUXEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenue nBMKEHHUs MIAPUKA B BA3KOM )KUIKOCTHU.

N3yuenne aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepumnanbHbIe 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. Buapl Tpenus (Mokosi, CKOJbxkeHUs, KaueHus). Cuia TpeHus.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTHUBICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTH UJIHU Ta3e.

[TocTynarenbHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHECHHUE: MOIALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U MTAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonst coxpanenus é mMmexanuke

NmMnynbc MartepualnibHOW TOYKHM (T€a), CUCTEMbl MAaT€pUANIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCa TeNla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndueckas sHeprusi MaTepualbHOW TOukd. Teopema 00 M3MEHEHUU
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAs OSHEpPrus Tela BOJIM3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HETNOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM IHEPIUU CHUCTEMBI TEIL.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuecKkre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOMED,
MPYKWHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIMIbIO 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. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
OombITHOE o0OOOCcHOBaHME. bpoyHoBckoe nBmwxkenue. [uddysus. Xapaxrtep
JOBI)KCHUS M B3aMMOJICHCTBUSL YAaCTHI] BelIleCcTBA. Monelnn CTpPOEHHS Tra3os,
KUIAKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
mozeneil. Macca u pa3mepsl MoJekyd. KonuyecTBo BemecTtBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u €€ wusMmepenue. Illkana
temmneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPHUH HACAIbHOIrO raza. AOCOIIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHE MeHzeneeBa—
Kunaneitpona. 3akon J{anerona. M3onpoiieccsl B AEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTABICHHE HU30IMPOIIECCOB:
U30TEepMa, U30X0pa, u300apa.

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 CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpPYOIIas IPpUpoay AaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJI€abHOrO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUN
00bEMa KOMHATBHI, TaBJICHUS U TEMITEPaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXJIy  MapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPTUA
TEPMOJIMHAMUYECKOW CHUCTEMbI H crmocoObl e€ wu3MeHenus. KommuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssT sHEprus OJHOATOMHOTO HCATHHOTO Ta3a.
Buael Temonepenayuun: TEmIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeTIbHas
TEITIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.



[Tonsitue 00 ammabatHOM mporecce. [lepBbiii 3aKOH TEPMOJIUHAMUKH.
[IpuMeHeHre IepBOro 3aKoHa TEPMOJAMHAMHUKHU K u3ompoleccam. ['paduueckas
UHTEpIpeTalnus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBble  mammubl.  [IpuHOMNBL  1EACTBUS  TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi sHepruv B TEIUIOBBIX MamuHax. KoadduimeHTt mnoneznoro
nerctBua TeruioBod MamuHbl. [{ukn KapHo u ero kosd@uimeHT mosie3Horo
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.

Texnuueckue ycTpocTBA W NPAKTUYECKOE NPUMEHEHHUE: JABUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEeHHEH SHEPTUM Tella MPU COBEPUICHUU 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 aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (ONBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO JIBUTATEJS.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eewyecmea. Pazosvie nepexoonl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOTOTHAS
U OTHOCHUTEJIbHAS BJIIAXKHOCTH BO3/ayxa. HachllieHHbIN map. Y enpHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckue u amopdHble Teiaa. AHU30TPOINHUS
cBocTB KkpucTtamioB. JKugkue xKpuctawibl. CoBpeMEHHbIE MaTepHab.
[1naBneHue u KpucTaJU3anus. Y iefapHas Teriora miasieHus. CyomuManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TIOyUYEeHUs] COBPEMEHHBIX MAaTEpUAJIOB,
B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanus U MIaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJIEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOJHUKY, NUAJIEKTPUKHA U TMOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsija.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHMA
3apan. Dnekrpuyeckoe nose. Hanpsoxk€HHOCTh asiekTprudeckoro nods. [TpuHiun
CYNEpIIO3HLINH AIEKTPUYECKUX MoJeH. JIunuun HaMpPsHKEHHOCTH
AIEKTPUYECKOrO MOJIS.



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

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTrHUs 3apsSKEHHOT0 KOHAEHCATOPA.

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

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHIMII IEUCTBUSA AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTaTUYECKAs 3a1IUTA.

JIMDIIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIU
IJJACTUH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUIECKOW POHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKU TOK. YCJOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONPOTHBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIIAHHOE COEIMHEHNE IPOBOJHUKOB.

PaGora osnextpuyeckoro 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. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOHUKOB. CBoiCTBa p—N-niepexosa. [TomynpoBoHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciuiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

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

TexHuueckne yYCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE: aMIIepMETD,
BOJIBTMETP, PEOCTAT, UCTOYHUKH TOKa, DJIEKTPOHATrpEBaTeIbHBIC MPUOOPHI,
AIEKTPOOCBETUTEILHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UOJ, TEPMUCTOPHI H  (DOTOPE3UCTOPHI, TMOJIYNPOBOJHUKOBBIA  JIHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY TTOTIEPEYHOTO CEUEHUS U MaTepraia.

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.

MexnpeaMeTHbIe CBSI3H

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

Meoswxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM 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, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBIDKEHHWE B JKUBOM mpupozae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEadyH, TEIIOBOE
paBHOBECHUE), IIEKTPUUECKHE SBJICHHS B )KHBOU MPUPO/IE.

Xumus: NTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEI,
KUAJIKOCTEW U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHUUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

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

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAUIMITHUKHU, UCIIOJb30BAHUE 3aKOHA COXPaHCHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATE]b BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIyYEHUST COBPEMEHHBIX MAaTepUajgoB, B TOM  YHUCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTHM,  DJIEKTPOCTATUYECKAasl  3allluTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHArpPEeBATEIbHBIC  MPUOOPHI,  AJIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Mazcnummnoe noje. I1eKmpoOMaZHUMHAA UHOYKYUA

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAYKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHMM MarHUTHOM MHIAYyKUMU. KapTuHa TWMHUN MarHUTHOU
WHAYKIHAU TOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe MOJie NPOBOJHMKA C TOKOM. KapThHa nMHUN 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 JlopeHna, e€ MoOayiab W HampabieHue. JIBHKeHHE 3apsyKeHHOUN
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

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

BuxpeBoe anekTpuueckoe mosie. DJIEKTPOABHKYIIAs Cujia MHAYKIUU B
MIPOBOJIHUKE, IBKYIIIEMCS TOCTYIATEIbHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAaMOWMHAYKIUH. OJEKTPOABMKYIIAs CHJa
CAMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TeXHUYECKHE YCTPOMCTBA M MNPAKTUUECKOE IPUMEHEHHE: MOCTOSHHBIC
MArHUTBhI, 3JICKTPOMArHUTHI, J3JICKTPOJBHUIrATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUHM MHIYKIMY MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIBI HMHAYKIUHM OT CKOPOCTH
W3MEHEHUSI MarHUTHOT'O ITIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamophuvie pabomuol

N3ydeHnrne MarHuTHOTO MOJISI KAaTyIIKH C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znea 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEDAHUA

Konebatenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KOJeOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMmnTyaa u ¢asza KojaeOaHU.
[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaiieHre 3HEPruuM MpPU TAPMOHUYECKUX
KOJICOaHUSX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCaATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosneOanusmu. dopmyna Tomcona. 3akoH CoxXpaHEHHS
SHEPTUHU B UJICATTHHOM KO0JIeOaTEIhbHOM KOHTYDE.

[IpeacraBnenrie 0  3aTyxalomux  KoJieOaHUSX.  BBIHYXIEHHbIE
MexaHudeckue KosieOanus. Pe3onanc. BbIHYXIEHHBIE SJIEKTPOMArHUTHBIC
KoJieOaHmsl.



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

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

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

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

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

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MACCHI TPy3a.

UccnenoBanne mnepeMeHHOr0 TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKH U PE3UCTOpA.

Tema 2. MexanuuecKkue u 3,1eKMpPOMAZHUNIHbBLE 60JIHbL

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

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SJIEKTPOMArHUTHBIX
BOJIH. B3aumuas opuentaius BektopoB E, B, V B siexTpoMarHuTHO# BOJHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperius. CKOpoCcTh IEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTpOMarHUTHBIX BOJIH. [[puMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

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

Jlemoncmpayuu

OO6pa3zoBaHue M pacPOCTPAHCHUE TTOTIEPEUHBIX U MPOJI0THHBIX BOJIH.

Kone6mronieecst Teo Kak UCTOYHHK 3BYKa.

Ha6nronenue otpakeHus: 1 MPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
9aCTOTOM KOJeOaHMUIA.



HccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX  BOJH:  OTPa)KCHHUE,
peIoMIICHHE, MTOJIApr3aIs, Tudpakius, HHTepPepeHITUI.

Tema 3. Onmuka

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

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n3o0pakeHu
B IUIOCKOM 3€pKaJie.

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

Hucniepcus cBera. ClI0XKHBIN cocTaB 6eoro ceeta. LBer.

ColOuparomyie ¥ pacceuBarolye JUH3bI. ToHKass auH3a. DOKycHOE
pacCTOsIHUE U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoenne m3zoOpakeHuid B
coOuparolmMx W pacceuBalmMX JuH3aX. DopMmyra TOHKOW  JIMH3BIL.
YBenuueHue, 1aBaeMoe JTUH30M.

[Ipenensl MPUMEHUMOCTHA T€OMETPUIYECKON ONITHUKHU.

BonnoBasi ontuka. Mutepdepenuus cBera. KorepeHTHblE HCTOYHUKHU.
VYcaoBus HaOmOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCUMYMOB TMpH TMaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JyIa,
doToarnmapaT, MPOCKIIMOHHBINA ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE W NPEIOMIICHHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomy4yenue cekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKH.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mMepenue nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIIEHHAIIBHOM TEOPUU OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILEHUE JITTUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



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

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

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

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrdhdekra. YpaBuenue OitHireriHa s dpotoddpdexra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICCTBUE CBETA.

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

Jlemoncmpayuu

®oT03¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeEMIHET0 GpoTodddekTa.

Csertonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOINIEHHE
(GOTOHOB TpU TIEpexoje aToMa C OAHOTO YPOBHSI SHEPTUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBbie cBoiicTBa yactuil. Boanbl ne bpoins. KopmyckynsipHo-
BOJIHOBOM AyaJIN3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

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

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue mMHEHYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, J10Ka3bIBAIOIIUE CIOXKHOCTh CTpPOCHHs spa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesdepdopma mo  ompepeneHuro  cocTaBa
paanoakTuBHOTO wu3MydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue paanoakTHBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hykinonnast moaens sipa [erizenoepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oeta-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr sapa.

SnepHble peakunu. Jlenenre u CUHTE3 sI€Ep.

Anepnbiii peaktop. TepmosinepHbii cuaTe3. [IpoOiemMbl M MEPCIIEKTHUBEI
SICPHON SHEPreTUKH. DKOJOTHUYECKUE ACTIEKTHI SEPHON IHEPTETHUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE 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 ACTPOHOMHUM U ACTPOPUIMKH

Ortanbl pa3BUTHUS acTpOHOMHH. lIpukiagHOE W MHPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

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

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHepruu CoJsiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOMW IMOCJIEAOBATEIBHOCTU. BHyTpeHHEE cTpoeHue
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Bostonnu CoHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lanaktuke. Tumnbl rajakTuk. PaguoranakTuku u KBaszapbl. YEpHbIE IBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa606na. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUN JJIST  ONPECIICHHUs] TIOJIOKEHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIIBHOW M JTUYECKOW cdepax NesTeTbHOCTH 4YeJIOBEeKa, POJb U MECTO
(GU3NKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MHUpPa, POJIb
¢dusnueckoii Teopun B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMy MaTE€MaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAYYHBIM (aKT, TUIOTE3a, (PU3NUecKas BEIMYNHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIIHAN: CUHYC, KOCUHYC, TaHI'€HC, KOTaHI'€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 >KMBOM MpuUpoJE, KojieOaTelbHbIE
JIBYKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIM aHAU3.

l'eoepagusa: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHHIA.

Texnonocusi: AVMHUM HIIEKTpoOIiepeaad, TeHepaTop IEePEMEHHOTO TOKa,
ANEKTPOABUTATENb, UHAYKIMOHHAS T€Yb, paaap, paaguoNpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEeKIIMOHHBIN anmapar, BOJIOKOHHAsI OITHKA,
COJIHEYHAs Oarapes.



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

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

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mpeamera «Dusukay
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOydYaroluxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM POCCHUKCKOrO 0OIlIecTBa,
paclIMpeHne >KU3HEHHOIO OIbITa W OINbITa JACATEIBHOCTH B IpOLECCe
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

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

NPUHATUE TPAAUIMOHHBIX OOIIEYEIOBEYECKHX TI'yMaHUCTHYECKUX U
JNEMOKPATHYECKNUX LIEHHOCTEN;

TOTOBHOCTBH BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oO011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aUMOJCICTBOBAaTH €  COUMAJIbHBIMM  HMHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU 1€ATENbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE 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 BOCIIMTAHHUS:

MHTEPEC K pa3IMuHbIM chepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun M peanr30BbIBATH COOCTBEHHBIC >KU3HCHHBIC
UTaHBbL;

FOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSKEHUU BCEU KU3HH;

6) 3K0JIOrNYeCcKOro BOCTIMTAHNS



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

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1eJIeil YCTONYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpeHHue ONbITa JEATEIBHOCTH SKOJOTMYECKON HAmpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAHWE IEHHOCTH HAy4YyHOH JIesTEIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBISITH IPOEKTHYIO UM HCCIEI0BATENbCKYIO
NEeSTEeNbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jiornueckue JeiicTBUA:

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

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

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(U3UYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS POOJIEMBI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJbTATOB MEJISIM, OIICHUBATh PUCKHU TTOCCIACTBUM ICSITEIIHHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH pabOTy B  YCIOBUAX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciaenoBarejabCcKue J1eCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3HUecKoil HayKu;

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATCIbBHOCTH B 00JacTH  (DU3WKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TIOMCKY  METOJIOB  peleHus 3agad  (U3UISCKOTO
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHbIX METOIOB MMO3HAHUS,

BIIAJICTh BUAAMH JIEATCILHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINK, MPEeOOpPa30OBaHUI0 W 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 TOKa3aTeIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKA OIICHMBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIHLHOM
NESTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;



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

yMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOIX0/IbI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIui0O HHPOPMAIIUU Pa3IUYHBIX BUIO0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIB30BaTh CcpelicTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTMA B PCHICHWH  KOTHUTHUBHBIX, = KOMMYHHKATHBHBIX |
OpraHU3alMOHHBIX 33Jlad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/1aBaTh TEKCThl (PM3MUYECKOTO COJEPKAHMS B PA3IMUHBIX (opMarax C
y9€TOM Ha3HaueHHWs WHOOPMAllUM U  1EJIEBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE 1eHCTBUS:

OCYIIECTBJIATh OOIIeHHEe Ha Ypokax GU3MKA U BO BHEYPOUYHOU
NEATEIBbHOCTH,

pacrio3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud W CMsT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJIb30BaThb  NPEUMYIIECTBA  KOMAaHJAHOW U
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy WU METOJbl COBMECTHBIX JNEHCTBUI C YYETOM OOIIHX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIIEHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
001Ut pe3yabTar 1Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJIEM C MO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE ITOBEICHUE B PA3JIMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1elCTBUSA
Camoopranusanus:

CaMOCTOSTEIILHO ~ OCYIIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obrmactu QUMK W ACTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh TUTAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/ay, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMIOYTEHUM;

JaBaTh OI[CHKY HOBBIM CHUTYAIIHsM;



pacmupsATb paMKh  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
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 CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[103HABAaTEJIbHOM pediiekcuu Kak  OCO3HaHUS
COBEpIIIaeMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

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

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IIPH aHaJM3e Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce 1ocTrKEHUS TMYHOCTHBIX PE3YJILTaTOB OCBOCHHS ITPOTPaMMBbI
no (u3uke I8 YPOBHS CpeaHEero oOImero oOpa3oBaHUS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, MPEIMTOJIAT AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

HMOITMOHAILHOE COCTOSTHUE, BHJIETh HAINpPaBJICHUS Pa3BUTHUS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
OMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCIexXy, ONTUMHU3M, HTHUITUATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOUX
BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  HAMOIIMOHAIBLHOE
COCTOSIHUE JpPYTMX, YYUTHIBaTh €ro TMpPU 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 oGyuenuss B 10 kiiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM
YpOBHE J0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:



JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN ACSATEIBHOCTHU JIOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN a3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW W TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l TP pelieHUH GU3NUECKUX 3a/1a4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
NpsIMOJIMHEWHOE  JIBW)KEHHE, CBOOOJHOE TMaJeHue TeJ, JABUKEHUE 10
OKPYXXKHOCTH, WHEpIUs, B3auMojeucTBue Tel, auddys3us, OpOoyHOBCKOE
JIBIKEHUE, CTPOCHUE KUJKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMaA Tell MPpHU
HarpeBaHuM (OXJIAXKJICHUH), TEIUIOBOE PaBHOBECHE, HMCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3allMs, KHUIICHHE, BIAXXHOCTh BO3JYyXa, IOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MyTh, MEpPEMEINICHUE, CKOPOCTh, YCKOpEHHE, Macca Teia, CUJa,
UMITyJIbC ~ Tela, KUHETHYecKass  dJHEprusi, MOTCHIMaJIbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICI HMCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUCHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUECKYIO BEIUUUHY
C IPYTUMH BEIMUMHAMY;

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEJ W TEIJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO TIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONMUCAHWW TPABUJIIBHO TPAKTOBATh (PU3UUYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYUH, WX O0003HAUCHUS U EIUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOILIME TAHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE JJICKTPUUYECKHE CBOMCTBA  BEIIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TM0JIs1, TOTEHIIHAT,
Pa3HOCTh TOTECHIIMAJIOB; MPH OIMWCAHWU TPABUIBHO TPAKTOBATh (U3MUECKUI
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W €IWHUIIbI; yKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEITMYNHAMU;

aHAMM3UpOBaTh  (U3UYECKHME TPOIECChI W  SIBICHUS, HCHOIB3YS
¢u3nuecKre 3aKOHBI W MPUHIUIBL: 3aKOH BcemMupHoro tsaroteHus, |, 11 u 1l
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOW DHEPIrHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBS3h CPEAHEH KMHETHUYECKOW DHEPTUU
TETJIOBOTO JIBI)KEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIEepaTypoid, EPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHUS DJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
MIPU 3TOM Pa3INvaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €0 MATEMAaTHUIECKOe
BBIPOKEHHE U YCJIOBHSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



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

BBITIOJIHATDh JKCHEPUMEHTHI 1O HCCIEAOBAHUIO (PU3UYECKUX SIBJICHUM U
IPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEITUYMH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCHOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEJIUYMHAMHU C
UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCHpOBaTh PE3yJIbTATHl MOJYUYEHHON 3aBHCHUMOCTHU (DU3NYECKUX BEJIMYMH B
BU/JIe TaONIUIl U TpadUKOB, A€NIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIeI0BaHMUS;

coOmro/1aTh mpaBuia 0€30MacHOr0 TPpy/la P MPOBEJICHUU UCCIEI0BaHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, Y4COHO-UCCIEIOBATENbCKON U MPOEKTHON
NESTEIbHOCTH € WCIOJB30BAHMEM  W3MEPHUTENbHBIX  YCTPOHUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemarh pacu€THhIE 3aJadd C SBHO 3aJaHHONW (PU3UYECKONW MOJIEINbIO,
UCIIOJIb3Ys] (PU3MUYECKHE 3aKOHBI M TMPUHIMUIBI, HA OCHOBE aHajgu3a YCIIOBUS
3a/lauyu BBHIOUpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (DU3UUYECKUE BEIUYUHBI U
dbopmMybl, HEOOXOIUMBIE ISl €€ pellIeHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUUHBI;

penarhb KaueCTBEHHbIE 3a/lauu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO 1ETIOYKY PACCYXKIACHUN C OMOPON HAa M3YYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBJICHHUS;

UCIIOJIb30BaTh ~ TPH  pEHICHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
UH(OPMAITMOHHBIE  TEXHOJOTUM  JUIi  TIOMCKA,  CTPYKTYPUPOBaHWSI,
UHTEpNpETallid W  TPEJCTaBlICHUA y4eOHOM ©  HAay4YHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TOJYYCHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

NPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEro MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUSA TI0 (DU3UKE B TTOBCEAHEBHOM KUZHU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJISI COXPAHEHUS 3I0POBBSI U COOIIOACHUSI HOPM
AKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOIIEH CPEJIe;

paboTaTth B TPYIIE C BBIMOJTHCHHUEM PA3JIMYHBIX COIUATIBHBIX POJICH,
IJIAHUPOBATh PA0OTy TPYMIbI, PAMOHATLHO PACIPEACNATh OOS3aHHOCTH U
IJIAHUPOBATh JICATEIBHOCTh B  HECTAHJAPTHBIX CUTYyaIlUsiX, aJCKBATHO
OIICHWBATh BKJIQJ KaXIOTO W3 YYaCTHUKOB TPYyNNbl B  PEIICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAYyYHOW KapTUHBI MUPA, B PAa3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOJEU, LIETOCTHOCTh U €IUHCTBO
($u3nYeCcKOi KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUYECKUX MOJICIICH:
TOYEYHBIN SJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI MCTOYHUK CBETa,
gliepHasi MOJEJIb aTOMa, HYKJIOHHAs MOJeldb aTOMHOTO Sipa MNpU pEUICHUU
bu3nUecKux 3aaay;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
IPOBOJUMOCTbH, TEIIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBHE  MAarHUTOB, JJIEKTPOMATHUTHAs  MHAYKLIMS, JIEUCTBUE
MarHUTHOTO TOJISI Ha TIPOBOJHUK C TOKOM U JBIDKYIIMICS — 3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHtns, TuPPaKIus U TOJIIpU3aLIUs
CBeTa, 1ucrepcus cBeta, poTtodnekrpudeckuit 3gdext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMYHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIONB3Yd (PU3NYECKHUE BEIUYUHBI:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs CuUa, pabdoTa
TOKa, HWHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
NEPHUOJ] U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSIHUE M ONTHYECKasl CUjla JIMH3bI, IPU OMUCAHUU MPABHIHHO TPAKTOBAThH
(bu3HUECKUl CMBICIT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIBI,
yKa3blBaTh (HOPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMY,

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3rUecKre BEIMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI U
4acToTa CBETa, SHEPTUs W UMIYJIhC (POTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUSI U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYI (U3HYECKYIO BEIUYUHY C JPYTUMH
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UYECKON BEIIMUNHBI,

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl W  SIBIICHUSA, HCIOIB3YS
du3nuecKkre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATEIHLHOTO U
napajiieIbHOTO COEAMHEHHUS] TMPOBOJAHHUKOB, 3akoH Jlkoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSIMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETA, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpaBHCHHE
OiinmreriHa st GoTodddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
HUMITYJIbCa, 3aKOH COXPAHEHHsS DJICKTPUUECKOTO 3apsia, 3aKOH COXPaHCHUS
MacCOBOTO YHUCIIa, MOCTYyIaThl bopa, 3aKOH pagroakTUBHOTO pacnajia, mpyu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTEeMaTU4YECKOe
BBIPOKEHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;

OTpeNeNsaTh HampaBlieHWEe BEKTOpa WHIYKIUA MArHUTHOTO  TOJS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH IKCIEPUMEHTHI TIO0 MCCICIOBAHUIO (PU3UYECKUX SIBICHUMA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHWMS, MPOBOIUTEH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE MU3MEPCHHsI (PU3NICCKUX BEIUYHH,
Opd 3TOM BBIOMpATh ONTHMAIBHBIA CIOCOO0 HM3MEPEHHS M HCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yIbTaThl IOJYUYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIUYHMH B BUJC TAOIUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TpaBmiIa OE30MMACHOTO TPyIa IPH MPOBEICHUHN HCCIICT0BaHUI
B paMKax yueOHOro 3KCIepHMEHTa, Y4eOHO-UCCIeIOBATEILCKON U MPOCKTHON
JCATENIPHOCTH  C  WCTOJB30BAHUEM  U3MEPHUTCIBHBIX  YCTPOHUCTB 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 (DU3MUECKHUE BEIWYHHBI U
dopMyITbl, HEOOXOAMMBIE IS €€ PENICHUs, TPOBOJUTh PACUYETHl U OIEHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

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

UCTIONB30BaTh  TPM  pPEHICHWH  y4eOHBIX  3a7ad  COBpPEMEHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHMH ISl TOWCKa,  CTPYKTYpPHUPOBaHUS,
UHTEPIPETalMd ®W  TPEJACTaBICHHUS Y4eOHOW ©  HAYYHO-TIOMYJISIPHON
UHPOpMAITMU, TIONYYCHHOW W3 PAa3MYHBIX HCTOYHHKOB, KPHTHYCCKU
aHATM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIHIO;

OOBSICHATh TIPHUHIIMITBI JCWCTBHSI MAIIMH, NMPUOOPOB M TEXHUYECKHUX
YCTPOWMCTB, pa3innyaTh yCIOBUS WX O€30MacHOTO  WCIOJIh30BAaHUS B
IMOBCEIHEBHOM KM3HU;

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

UCTIOJIB30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HUKE B TIOBCETHEBHOM KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHCHHS 37I0POBBS U COOIOCHHS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TpPYIIE C BBITOJHCHUEM pa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIIBI, PAlMOHAIBHO PACIPEACTATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYaIlUAX, aJICKBaTHO
OIICHWBATh BKJAJ KAXKIOTO W3 YYaCTHUKOB TPYNIBI B  PEIICHUE
paccMaTprBaeMou POOJIEMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (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 bubmuoreka [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
2.1 K
HHeMatiia > https://m.edsoo0.ru/7f41bf72
but6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnnoreka [JOK
' P https://m.edso0.ru/7f41bf72
MEXaHHUKE
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bu6bnuoreka [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.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edso00.ru/7f41bf72
IEPEXOJIBI
Uroro no pazueny 24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
42 JJIEKTPUYECKHUM TOK. 12 bubnuorexa [JOK
' Toku B pa3iuuHbIX 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 LHOK
' 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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAaHTOBOU 6 bubnunoreka LIOK

' ONTUKU https://m.edso0.ru/7f41c97¢
bu6nunoreka LIOK

4.2 Crpoenne atoma : https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK

4.3 ATOMHOE 51pO 5 https://m.edsoo.ru/7f41c97¢c

Wroro no pasaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DJIEMEHTHI aCTPOHOMUU bubnmnoreka [HOK
5.1 7 1
U acTpoU3UKN 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
OBUIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOTPAMME



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 Koan4yecTBO 4acoB
JIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KoutpoabHbie IIpakTnyeckue
Bceero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
®dusnka — HayKa O MPUPOJIE. bubnmnoreka [HOK
1 Hayunslie MeToab! MO3HAHKS 1 https://m.edsoo.ru/ff0c32e
OKPYKAKOLIEro MUPa 2
Ponb u mecTo puzuku B
OpPMHPOBAHUHU
g)OBp GMI)GHHOfI HayJIHOH bubnnorexa LHOK
2 P i 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 6
MPAKTUIECKON JACSITeTLHOCTH B
B1030) (%1
Mexannueckoe IBHKEHUE.
OTHOCHUTEILHOCTh bu6nuorexa [IOK
3 MEXaHMYECKOI0 JIBUKCHUSI. 1 https://m.edsoo.ru/ff0c350
[Tepemernienue, CKOPOCTb, 8
YCKOpEHUe
PaBHOMEDHOE but6mmorekxa [IOK
4 pHo 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEHHOE JIBIDKCHUE 0
5 PaBHOyCcKOpeHHOE L bubmuoteka [IOK
MPSAMOJIMHEITHOE IBUKEHHE https://m.edsoo.ru/ff0c372



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

€

CBo0OogHOE ITaficHUE.

but6mmoreka [IOK

6 YckopeHnue cBOOOHOTO https://m.edsoo.ru/ff0c39c
naJcHUs c
KpuBosnHeliHOe 1BUKEHHE. bu6nuorexa LIOK

7 JIBr>KeHHE MaTepuaabHON https://m.edsoo.ru/ffOc3ad
TOYKH IO OKPY>KHOCTH a
IIpyuHIUIT OTHOCUTEIBHOCTH
INanmnes. MHepuuanbHble bubmmorexa [IOK

8 ) . https://m.edsoo.ru/ffoc3be
cucreMsl orcyera. [lepBalii 3
3akoH HproToHa -
Macca tena. Cuia. [punnun
cynepno3uiuu cuil. Bropoi bubmorexa LOK

9 v ' https://m.edsoo.ru/ffoc3be
3akoH HprotoHa mis 3
MaTepuaibHOU TOUKU B
Tpetnii 3akoH HeroToHA 1151 bubmmorexa TIOK

10 P https://m.edsoo.ru/ffOc3be
MaTepHalbHbIX TOUEK 3
3aKOH BCEMUPHOIO

bu6nuorexa [IOK

tarorenns. Cruiia TSHKECTH.

11 https://m.edsoo.ru/ff0c3d0
ITepBas kocMuueckas 0
CKOPOCTb =
Cuna OCTH. 3aKOH bubmmorexa TIOK

12 yipyr ' https://m.edsoo.ru/ffOc3el
I'yka. Bec Tena 8

13 | Cwuna tpenus. Koapdumment Bubmmorexa [IOK

https://m.edsoo.ru/ffOc3f76



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Tpenus. Cuiia
COIIPOTHUBIICHUS MIPH
JIBIDKCHUU TeJa B KUJIKOCTH
WU Ta3e

ITocrynarenbHoE U
BpAILaTEJIbHOE JIBUKEHUE
a0COIOTHO TBEPIOTO Tena.

but6mmoreka [IOK

14 https://m.edsoo.ru/ff0c41a
MowmeHnT cuibl. I11neuo cuisl. 6
VYcioBus paBHOBECHUS -
TBEPJIOTO TENA
Nmnynbc maTepuanbHOU
TOYKH, CUCTEMBI
bubmnoreka IIOK
MaTepUaAIbHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
HNmiynbe cuiibl. 3aK0H 5
COXPAaHEHUs UMITYJIbCA. B
PeaktuBHOE ABMKCHHE
PabGoTa 1 MOIITHOCTH CHUTHI.
Kunernueckas sHeprus bubnuoteka [JOK
16 | wmarepuandbHOI TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 U3MEHEHUH 2
KMHETUYECKON SHEPrUu
[loTeHumanbHast SHEPTHUSL.
[ToreHmanpHas SHEPrust
T —— bubmuoreka [IOK
17 https://m.edsoo.ru/ff0c461

npyxuHbL. [loTeHITnaNbHAS
SHEPTHs Tella BOJIU3U
MOBEPXHOCTU 3eMITU

a



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

18

[ToreHumanbHbIE U
HEMOTEHIUAJIbHbBIC CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPIUM CUCTEMBI TeN. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPruun

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHHUYECKOH SHEPTHUHU Tela
Ha TIPUMEPE PaCTSHKECHUS
PE3UHOBOTO JKT'yTa

20

KonTponbhas pabota no
teme «KnHemaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHUKE)

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopun. bpoyHoBckoe
nsuxenue. Audpoysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapaktep JBUKEHUS U
B3aMOJICUCTBUS YaCTHIL
BelecTsa. Monenn
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KommuecTBo BemiecTBa.
ITocrosinHast ABoraipo

24

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

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBaenne MKT

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

26

AbGcounoTHas TeMieparypa
KakK Mepa CpelIHen
KMHETUYECKON SHEPruu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubmuorexa [IOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlampToHa. ["a3oBbIic
3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBUCHUMOCTHU MCKOY
napaMeTpamMu COCTOSTHHS
Pa3peKEeHHOTO razay

29

N3onporieccrl B uaeaaibHOM
ra3e u ux rpapuyeckoe
MIPE/ICTaBJICHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570
e

30

BryTpeHnHss sHEprus

bubanoreka [JOK



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

TEPMOJIUHAMUYECKOMN
CUCTEMBI U CTIOCOOBI €€
n3meHenus. Konnuecto
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJE€AIbHOTO

https://m.edsoo.ru/ff0c595
2

rasa
bubnuorexa [JOK
31 | Bupgs Temonepenauu https://m.edsoo.ru/ff0c5c3
6
Y nenbHas TEINIOEMKOCTD
BemecTBa. KonnuecTBo bubmnoreka IIOK
32 | TemIoTHI pU https://m.edsoo.ru/ffOc5c3
TerJIoneperaye. 6
AnrabaTHBIN mporecc
IlepBblii 3aK0H
33 TEPMOJMHAMUKH U €T0 bu6nuorexa [IOK
IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
Heob6paTumocTs mporeccoB bubmuoreka [JOK
34 | B mpupoae. Bropoii 3akoH https://m.eds0o.ru/ff0c623
TEPMOJIUHAMUKHU 0
. bubnunotexa LIOK
[Tpuaumn gerictBus u KI1
35 . . A a https://m.edsoo.ru/ff0c600
TETIOBON MAITUHBI )
36 | Uukn Kapnuo u ero KII/]
37 | Dxojormyeckue mpooIeMbl



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

TCIINIOOHCPICTUKHA

O6o0maromui ypok bubnuoreka LIOK
38 | «MonexynsipHas (puzMKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJUHAMUKH» 8
KoHnTtposbHas padoTa mo
teme «MoekyspHas bubmorexa HOK
39 yp https://m.edsoo.ru/ff0c6a5
¢usuka. OCHOBBI 0
TEPMOAUHAMHUKH a
[TapooOpa3zoBanue u bubnuorexa [IOK
40 | xonpaeHcamus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHIICHUE 6
AOcomoTHas U bubmnoreka IIOK
41 OTHOCHUTEIIbHAS BJIAYKHOCTh https://m.edsoo.ru/ff0c64d
BO31yxa. HaceleHHbIi m1ap 8
TBépnoe Teno.
Kpucrannuueckue u
aMopdHBIC Tea.
42 AHHZ(OPT OITHSI CBOMCTB bubmmorexa [TOK
P https://m.edsoo.ru/ff0c65f0
KpucTauioB. Kuakue
Kkpuctayibl. CoBpeMeHHbIE
MaTepHaIbI
[LnaBnenne u
KpUCTaJIM3anus. Y AeiabHast bubmorexa LIOK
43 P L A https://m.edso00.ru/ff0c670
TEIJIOTA IJIABJICHHUS. g
CyO6numarus B
44 | VYpaBHEHHE TETUIOBOTO bubnuotexa [JOK



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

OaylaHca

https://m.edsoo.ru/ff0c682
0

DJneKkTpusanus Ted.
Onexrpuueckuii 3apsn. [Isa

but6mmoreka [IOK

45 https://m.edsoo.ru/ffOc6bc
BUJIA SJICKTPHUCCKUX c
3apsI10B -
[TpoBOIHMKH, THAICKTPUKH
HI;[OH POBOJIHUKHU 3T£(OH bubmorexa LOK
46 i ' https://m.edsoo.ru/ffoc6bc
COXpaHEHHUS JEKTPUUECKOTO c
3apsana B
B3aumoneiicTBue 3apsios. bubnmnoreka [HOK
47 | 3axon Kynona. Touyeunslii https://m.edsoo.ru/ffOc6ce
ANEKTPUYECKUI 3apsij 4
Hanpsox€nnocts
AIEKTPUUECKOTO TIOJIA.
48 | TlpuHIMIO Cynepro3uIun bubmmorexa [IOK
prnH Hep IUI https://m.edsoo.ru/ff0c6df2
AIEKTPUIECKUX TTOJIEH.
JIvHMM HaNpsSYKEHHOCTH
PaGora cu
49 ANEKTPOCTATHYECKOTO IMOJIS. bubnuotexa [JOK
ITorenuman. PazHocth https://m.edso0.ru/ff0c6f00
MOTCHI[HAJIOB
[TpOBOIHMKHU U AUIICKTPUKH
P p bubnunorexa LIOK
B DJICKTPOCTATHYECKOM IIOJIE.
50 https://m.edsoo.ru/ff0c701

Jwusnexrpudeckas
IIPOHULIAEMOCTh

8



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

51

DJIEKTPOEMKOCT.
Konpaencarop

bubnunorexa LIOK
https://m.edsoo.ru/ff0c712
6

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c
0

53

JlaGopaTtopHnast pabora
"Uzmepenue
BJIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
IPUMEHEHNE
KOHJICHCAaTOPOB,
KOIIMPOBAJIBHOIO arapara,
CTPYHHOTO NIPUHTEPA.
DneKTpocTaTHIECKast
3amuTa. 3a3eMIICHIE
ANIEKTPONPUOOPOB

55

DIIEKTPUUYECKHI TOK,
YCJIOBUS €0
CYILIIECTBOBAHUS.
[TocTostHHBIN TOK. Cuna
Toka. Hanpsxenne.
Conportusnenue. 3akoH Oma
JUISL y9acTKa enu

56

HOCJ’ICI[OB&TCJ'IBHOC,
napaajiCIibHOC, CMCIIAHHOC

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCTMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabora
«M3y4yeHne cMenanHoro
COCIMHEHUS PE3UCTOPOBY

Pabora 1 MOIITHOCTH

but6mmoreka [IOK

57 | >2IEKTPUYECKOro TOKa. 3aKOH https://m.edsoo.ru/ff0c783
Jixoyns-Jlenna 8
3akoH OMa 17151 OJTHOM
(3aMKHYTOM) JI€KTPUUECKON
uenu. Kopotkoe 3ambIKaHue.
bubmnoreka IIOK
JlaGopaTtopHnas pabota
58 0.5 https://m.edsoo.ru/ff0c7ae
«M3mepenue DJ1C 0
UCTOYHUKA TOKA U €T0 -
BHYTPEHHET O
COITPOTHBIICHUS
Pe3epBHBIN ypOK.
KonrponbHas pabora no bubmuoreka [JOK
59 | Teme "DnekTpoauHaMuka' / https://m.edsoo.ru/ff0c8c5
Bceepoccuiickas 6
poBepoyHas paborta
Ob6o06maromuit ypok
P bu6anoreka LIOK
«DNEeKTPOAUHAMUKAY /
60 . https://m.edsoo.ru/ff0c88b
Bcepoccutlickas e
npoBepoyHas paboTta -
DJeKTpOHHAs MPOBOJUMOCTb
61 TBEP/BIX METAJUIOB.

3aBUCUMOCTD



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

COIPOTUBIICHUS METAIIJIOB OT
TEMIEPATYPHI.
CBepXInpoBOAUMOCTh

DIIEKTPUUECKHUI TOK B

62 | Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, UX
coOCTBEHHAas U IpUMecHast
npoBoauMOcCTh. CBOMCTBA Bubmorexa IIOK
63 i https://m.edsoo.ru/ff0c84a
p—n-niepexona. o
[TomynpoBOTHUKOBBIE -
IPUOOPHI
DIIEKTPUUECKHUI TOK B
pacTBopax U pacruiaBax bubnmnoreka [HOK
64 | DIEeKTPONUTOB. https://m.edsoo.ru/ff0c82b
DNEeKTPOIUTHYECKAS a
JUCCOLIMAIUS. DICKTPOIN3
DIIeKTPUYECKHI TOK B ra3ax.
. bu6anoreka LIOK
CamMocTosTenbHBIN U
65 N https://m.edsoo.ru/ff0c84a
HECaMOCTOSITENIbHBIN pa3psi. o
Monnus. [Tnazma -
DnexTpuuecKkue mpruOopsl U
YCTPOMCTBA U UX
but6mmoreka [IOK
66 | npakTHYecKoe MPUMEHEHHE.

[TpaBuia TeXHUKH
0€30I1aCHOCTH

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

Konrponbnas padora mo
TeMe «JIEKTPOCTATHKA. bu6muoreka [IOK

67 | IlocTOSITHHBIN EKTPUUCCKUN 1 https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3ianuHbIX a
cpenax»
PesepBHbIil ypoK.

68 O6ogma}om}1,/1p171 YPOK 11O 1 bubamorexa [OK

https://m.edsoo.ru/ffOc8f6c
temam 10 knacca
OBILEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne KoanuectBo yacos
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIe
/ padoThI padoThI
pecypcsbl
n
[TocTosiHHBIE MAarHUTBHI U UX
B3aUMO/ICHICTBHUE.
bubmuorexa [JOK
MaruuTHoe nosie. Bexrop
. 1 https://m.edsoo.ru/ff0c977
MAaroMTHOW MHAYKIHH. 8
JluHuM MarHuTHOMN h
WHIYKIHH
MaruuTHO€ noJie
MIPOBOJHHKA C TOKOM. OTIBIT L bubnnoreka [JOK
Opcrena. Bzaumoseiictue https://m.edsoo.ru/ffOc98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas pabota
«M3yueHne MarHuTHOTo 1 1 bubmorexa HOK
i https://m.edsoo.ru/ff0c98fe
ITOJIA KaTylIKHU C TOKOM)»
JlelicTBME MarHUTHOTO TOJISt
Ha IMPOBOJHUK C TOKOM.
Cuna Amrmepa. BuG 1OK
nOIMOTEKA
JlabopaTopHas pabota 1 1
patoprad p - https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue nenucTBUS
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»



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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
unaykuus. [TotTok BekTopa
MarHuTHON unaykuuu. I1C
WHJYKUUU. 3aKOH
3JICKTPOMArHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas paboTta
«HccnenoBanue sBIeHUS
JIEKTPOMArHUTHON
WHITYKITAH

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

NunykTuBHOCTS. SIBIIEHUE
camounHaykiuu. 9J1C
CaMOMHAYKIMU. DHEPTHUs
MarHUTHOTO TIOJIS KaTYIIKH
C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
3JEKTPOMArHHUTHI,
3JEKTPOJIBUTaTENb,
YCKOPUTEIIN IEMEHTAPHBIX



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

YaCTHULl, THOAYKIIMOHHAA
I1I€4Yb

10

Oo6o06maromuii ypox
«MarsuTtHoe MnozJe.
DneKTpoMarHuTHas
AHIYKLAS

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

11

KonTponbHas padora no
Teme «MarauTHoe 1oJie.
DneKTpoMarHuTHas
WHITYKITHAS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CBoOo/IHBIE MEXaHUYECKHE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue
3aBUCHMOCTH TIEpHO/Ia
MaJbIX KoJiebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U
MAaccChl Tpy3a»

14

KonebarenbHbIi KOHTYD.
CB0OOIHBIE
3JI€KTPOMAarHUTHbHIE
Koye0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexmay

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbh82
0



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

MEXaHUUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIeOaHUIMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/IH BHCPFI/II/I B
HJIeaJIbHOM KO0JIe0aTeIbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o
3aTyXarouux KoJIeOaHusIX.
Brinyxiennbie
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. Beinyxnennsie
3JIEKTPOMArHUTHBIE
Kose0aHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb8
6

17

IlepeMeHHBIN TOK.
CunyconaanbHbII
IIEPEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHUE
CWJIBI TOKA Y HAIIPSIKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[IpousBoacTBO, nepenaya u
notpebeHne
JIEKTPUUYECKON SHEPTUN

19

YerpolicTBo U
IIPAKTUYECKOE IIPUMEHEHNE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

3JEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
AJIeKTpoIepeaq

20

DKOJIOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE
anexTposHepruu. Kynprypa
UCIIOJIb30BAHUS
AIIEKTPOIHEPTUH B
MIOBCE/THEBHOM KU3HH

21

MexaHnyecKkue BOJIHBI,
YCIIOBHSI paclipOCTPaHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BOJHBIL. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

22

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

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

23

9J'IeKTpOMaFHI/ITHBIC BOJIHHI,
HUX CBOICTBa U CKOpPOCTD.
IIkama SJICKTPOMArHuTHBIX
BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUHMIBI paIUOCBSI3U U
TeneBupeHns. Passurne
CPEJICTB CBSI3H.
Panmonoxkamus



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

KonrponsHas pabora

bubmuorexa [JOK

25 «Konebanus u BOTHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMmonuneHoe
pacnpocTpaHeHHE CBETA B bubnnoreka [HOK

26 | omHOpPOIHOW Cpere. https://m.edsoo.ru/ff0cd35
ToueyHbIii KICTOUYHKK CBETA. 0
JIyu cBera
OTtpakenue cBeTa. 3aKOHbI

o7 | OTP@XKeEHN: CBETA. bubnuorexa [JOK
[Toctpoenue n3odpaxeHuit https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKajie
[Ipenomiienune ceera.
[TonHOE BHYTpEHHEE

28 | otpaxenue. [IpenenpHpiii bubamorexa LOK

https://m.edsoo.ru/ff0cd7f6

yTOJI TOJTHOTO BHYTPEHHETO
OTpaKeHHUS
JlabopaTopHas pabota

29 | «M3mepeHune moka3aTes bubmorexa HOK

https://m.edsoo.ru/ffOcd67a

MIPEIOMIICHUS CTEKIIa)
JInnzsl. [locTpoenue

30 M300paKeH B IMH3E. bubnnorexka [JOK
dopmyiia TOHKOH! JTUH3BL. https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlabopaTopHas pabota

31 | «MccnenoBaHue CBOWCTB

M300paXeHUI B TUH3AX»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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

Hucnepcus ceera.
CII0XXHBII cocTaB 0€lIoro

32 | cgera. IBer. JTaboparopHas
pabora «Habmronenue
JUCTIEPCUU CBETA
HNutepdepenuns ceera.

33 Ty I;?iull)/m cBeTa bubmuorexa [JOK

P o https://m.edsoo.ru/ffOced22

JudpakionHas pemeTka

34 ITonepedHOCTh CBETOBBIX bubnnorexa [HOK
BoJiH. [lonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npuOOpsI U

35 | ycrTpoiicTBa U yCIOBHS HX
0€301acHOTO MPUMEHEHUS
I'paHuUIBI TPUMEHUMOCTH

36 KJIaCCHYECKOM MEXaHUKHU. bu6mmoreka [JOK
[ToctynaTel cnennaibHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
OTHOCUTENHHOCTD

37 OJIHOBPEMEHHOCTH. bubnunoreka [JOK
3ameJieHne BpEeMEHH U https://m.edsoo.ru/ffOcfa42
COKpAIICHHUE JTHHBI
OHeprusi ¥ UMITyJIbC

38 PENSATUBUCTCKON YaCTHUIIHI. bu6mmoreka [JOK
CBs3b MacCChI C SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS

39 | KonTponbHas padoTa bubmmoreka [JOK



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

«Onruka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyna [1nanka.

bu6mmoreka [IOK

40
DHeprus U UMIyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 10K
noIMoTeKa
41 . A.T.
oroddexTa. OnbrTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl poTodddekra.
® ud)(b . bubnuorexa [JOK
VYpaBHeHue DUHIITEIHA TSI
42 https://m.edsoo.ru/ff0d015
dororddekra. «Kpachas .
rpanuna» Gotorddexra N
JaBnenue csera. Onbitsl I1. bubnuorexa [JOK
43 | H. JleGeneBa. XumMudeckoe https://m.edsoo.ru/ff0d04a
nelicTBHE CBETa 6
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE!
44 | dorosnemeHT, HOTOATUHK,
coJHeyHas Oarapes,
CBETOIHMO]T
Pemenue 3anau mo teme bu6mmorexa [IOK
45 | «3OneMeHTbl KBaHTOBOU https://m.edsoo.ru/ff0d030
OTITHK 2
Monpens aToma TomcoHa. bu6mmorexa [IOK
46 | OmnbiTel Pesepdopaa mo https://m.edsoo.ru/ff0d091

PaACCECAIHNIO O-HaCTHII.

a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

IInanerapnas mozens aroma

47

ITocTtynater bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u norionieHue
(hOTOHOB TpH TIEpexo/Ie
aToma C OJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl
CHEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BostHOBBIE CBOICTBA
yactull. Bonnsl e bpous.
KopnyckynsipHo-BonHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
paanoakTUBHOCTH. OMBITHI
Pesepdopaa o
OIpEeJICJIEHUIO COCTaBa
PaMOAKTUBHOTO U3TyYCHHS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anba-, 6era-,
raMMa-usiydeHus. Biausiaue
pPaZlMOaKTUBHOCTH Ha
KHUBBIC OPTaHU3MBbI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30Toms!L.
Anbda-pacna.
DNEeKTPOHHBIN 1
MMO3UTPOHHBIN OeTa-pacma.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d116
2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

I'amma-uznydenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHbiit peaktop.
[Tpobnembl, MepcreKTUBEL,
9KOJIOTUYECKHE ACTIEKTHI
AJIEPHON YHEPIETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE O3UTPOHA.
MeTop1 HaOJIIOICHUS 1
perucrpamnuu
AJIEMEHTAPHBIX YACTHII.
Kpyrasriii cron
«DyH1aMeHTaIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3MYECKOI KapTHUHBI
MUpPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Dranbl pa3BUTHS
actpoHomuu. [IpuknagHoe n
MHPOBO33PEHUYECKOE
3HAYEHHE acTpOHOMUHM. Bun
3BE3HOrO HeOa. Co3Be3mus,
SIpKUE 3BE3/bl, TUIAHETHI, UX
BUJIMMOE ABHKCHUE.
ConneyHas cucTteMa

56

Comnaue. ConHeunas
aKTUBHOCTE. VICTOUHHK



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

sHepruu CoJiHIA U 3BE3]

S7

3BE311bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI
IJIaBHOU
I10CJIEJ0BATEIbLHOCTH.
BuyrtpenHnee ctpoenue
3B&311. COBpeMEHHbIE
MPEACTABICHUS O
MIPOUCXOXKACHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Muieunsiii [1yte — Hama
TI'anaktuka. Ilonoxenue u
nekenre CoJiHIa B
TI'anaktuke. I'agakTUKH.
UYEpHble ABIPHI B s11pax
rajlakTUK

59

Bcenennas. Pa3z6eranue
rajaktuk. Teopus
Bbonpmioro B3peiBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

Heperennsie npo0iaembl
aCTPOHOMHUU

61

KonrtponsHas pabora
«ONEeMEHThI aCTPOHOMHH U
acTpo(U3UKI»




62

O6o06maromuit ypok. Poib
(bU3MKU ¥ aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM,
COLIMAILHOM U DTUYECKOU
chepax neaTeIbHOCTH
YyesjoBeKa

63

O606maromuit ypok. Poib
1 MeCTO (PUBHKHU U
aCTPOHOMUU B
COBPEMEHHOM HAYYHOU
KapTUHE MHpa

64

O606maromuii ypok. Poib
¢bu3nyeckoil Teopuu B
(dhopMUpOBaHUH
MIPEACTABICHUH O
¢bu3nyueckoil KapTuHe MUpa

65

O6o06maromuit ypok. Mecto
(bu3nyeckoil KapTUHbBI MUpa
B 00IIEM psY
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O
pupoe

66

PesepBHBIil ypoK.
MaruauTHOE noJie.
DneKTpoMarHuTHas

HHIAYKIOUA




67

PesepBHblii ypok. OnTuka.
OCHOBBI CIELIMATILHOM
TEOPUH OTHOCUTEIBHOCTU

68

Pesepusiii ypok. KBantoBas
¢dusnka. DIeMeHTHI
aCTPOHOMMH U aCTPOPUUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

OBILEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kox npoBepsiemoro
pe3yjabTrara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI 00pa30E
cpeaHero o0mero od0pa3oBanus

10.1

JIeMOHCTpHpOBAaTh HAa TPUMEpPAX POJIb U MECTO (GHU3UKU B (HOPMHUPO
KapTHHBI MUPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B ITPAK

10.2

Y4YuThIBaTh TPaHULIBI [PUMEHEHHUS HW3YUYEHHBIX (U3UYECKUX MO/
WHEepIHaIbHas cucTeMa OTCYETa, abCONIOTHO TBEPJOE TENIO, WICANIbHBIT
KHUAKOCTEH U TBEPIBIX TEJ, TOUCYHBIN AJICKTPUUYECKUI 3apsi/i — IPU pelier

10.3

Pacno3naBath (u3mueckue sBIEHUS (IIPOLECCH) U OOBACHATH UX H:
MOJIEKYJIIPHO-KUHETUYECKOH TEOpPUM CTPOCHHUS BELIECTBA U DIIEKT
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABUXKEHHE, CBOOOJHOE MaJCHUE TE.
WHepuus, B3auMoaercTeue tei; nupdysus, OpOyHOBCKOE IBHIKEHUE, CT
TeN, U3MEHeHHe 00bEMa Tel MpU HarpeBaHUM (OXJIaXKIACHUH), TETLIC
KOHJIEHCallus, [JIaBJIeHUe, KpUCTaUIN3alusl, KUIIEHUE, BIaXKHOCTh BO3/1Y
IIPU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBA3b MEXK/Y IMapaMeTpaMu CO
AJIEKTPHU3alUs TeJl, B3aMMOJIEHCTBHE 3apsi/iOB

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, WCHOJIb3yd (U3MUECKUe Be
IIEpEMEILEHUE, CKOPOCTh, YCKOPEHME, Macca Tejla, CHUJla, HMIIYJIbC

MOTEHIMAJIbHAsl YHEPTUsi, MeXaHn4ecKkass paboTa, MEXaHW4eCKas MOIIHO
TPAaKTOBaTh (DU3UYECKHI CMBICI HCIOJBb3YEMbIX BEIMYUH, UX OOO03HA
(hopMyIIbl, CBS3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIUUUHY C JPYTUMH Bell

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI M TEIJIOBEIE SIBJIC
BCIIMYMUHBI: AABJICHHUC ra3a, TCMIICpaTypa, CPCAHAA KHHCTHYCCKAsA SHC]
MOJIEKYJ, CpEIHEKBaapaTUYHas CKOPOCTh MOJIEKYJ, KOJHMYECTBO Tel
pabota raza, K03G(PHUIUEHT TOJIE3HOTO IEHCTBHUS TEIJIOBOTO JIBUTATE]
TPakTOBaTh (PU3MYECKUN CMBICI MCHOJb3YEMbIX BEJIMYMH, UX O00O03HA
(hopMyIIbl, CBSI3bIBAIONINE JAaHHYIO GU3HUECKYIO BEJIMUHUHY C IPYTHMHU B

10.6

OnuceiBaTh HU3YUCHHBIC JJICKTPUYCCKUC CBOMCTBa BeEIIECTBA U QJICKTP!
HCIIOJIb3YA (I)PI?)PI‘ICCKI/IC BCJINMYHUHBI: BHCKTpI/I‘-ICCKI/Iﬁ 3apsa, JICKTPUUICCKC
NOTCHIHAJI, PAa3HOCTH IMOTCHLUAJIOB, IIpU OIHNCAHHWU IIPABUIIBHO TP
HCIIOJIb3YCMBIX BCJIHWYHH, UX 0003HAYCHHS U CAWHUIBI; YKa3bIBATb (bOF
(bHSI/II-ICCKYIO BCJIMYNHY C IPYT'UMH BCIMYNHAMU

10.7

aHAIM3UPOBATh (PU3UYECKHUE MPOLIECCHI U SBICHUSI, UCTIONB3YS (PU3NUYECK
BcemupHoro tarorenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS
COXPAHEHUS UMITYJIbCA, TPUHLHUI CYNEPIO3ULMU CUJI, IPUHLMI PABHOI
OTCYETA; MOJICKYJSIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS BELIECTBA, I'a




KHHETUYECKOM OHCPIruu TCILNIOBOI'O JABHIKCHHUA MOJICKYII C a0COJIFOTHOM
TEPMOAMHAMHKH, 3aKOH COXPaHCHHSA OJICKTPHUYCCKOI'0 3apsajga, 3aKOH }
CJIOBCCHYIO (bOpMy.TIHpOBKy 3aKOHa, €TI0 MaTeMaTHU4YCCKOEC BBIPAXKCHUC I
IIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC NMPHUHIMIIBI JCHCTBUS MAILIMH, TPUOOPOB M TEXHI
yCJIOBHS UX O€30MAaCHOT0 MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU

10.9

BbINOMHATE 3KCIEPUMEHTHI MO0 UCCIIEIOBAaHUIO (PU3UYECKUX SBICHUN U
MPSIMBIX U KOCBEHHBIX U3MEPEHHI; IPU 3TOM (POPMYIUPOBAThH MpoOIemMy
AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 000pY/IC
(hopMyIIHpOBaTh BHIBOJIBI

10.10

OcymiecTBiATh TpSIMbIE W KOCBEHHbIE HW3MEPEHHs (U3NYECKHX BE.
ONTUMAJIbHBIA CIIOCOO U3MEPEHHs] M MCHOJIb30BaTh H3BECTHBIE M€
N3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MCKOAY (i)I/ISI/ILIeCKI/IMI/I BCINYHHAMH C HUCIIOJb
Ipu 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YIbTATE
(I)I/I3I/I‘IeCKI/IX BCJINYHMH B BUJIC Ta6J'II/II_I n l"pa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3:

10.12

CobmroaTte mpaBuia 0€30MacHOrO Tpylda MpU MPOBEACHUHM HCCIIE]
JKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEIbCKOM M  MPOEKTHOW  JesiTer
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOTO 000PYI0BAHUS

10.13

Pemate pacu€rHbie 3aaun ¢ SIBHO 3aJIaHHOM (PU3UUYECKOW MOJIENBIO, WCI
MIPUHIIMIIBI; HA OCHOBE aHAJU3a yCIOBHUSA 33/1a4i BBIOMpATh (PU3UUYECKYIO
BEJIMYUHBI U (OpMYJbI, HEOOXOAUMBIC JIJIsl €€ pelieHus, MPOBOJAUTh Pac
MOJTYYEHHOTO 3HaUYeHUs (PU3NYECKON BETUIMHBI

10.14

Pemrate kadyeCTBEHHBIE 3aa4M: BBICTPAaNBATh JIOTUYCCKHU HCIIPOTUBOPCUI
Ol'IOpOfI Ha N3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘leCKI/Ie SABJICHUA

10.15

Wcnonb30Bath npu pemieHnn y4eOHbIX 3a1a4 COBPEMEHHbIE H(OpPMAIIUC
CTPYKTYpUPOBAHHUS, WHTEPIIPETAllMM U MPEACTABICHUS y4eOHOW M Hayt
ITOJIYYEHHOM U3 Pa3JIMYHbIX MICTOYHUKOB; KPUTHYECKH aHAIM3UPOBATH T10J

10.16

[IpuBoauTH TpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TE€XH

10.17

Ucnons3oBats TCOPECTUUCCKHUE 3HAHUA II0 (1)1/131/11(6 B IIOBCEIHCBHC
0€30MMacHOCTH MPHU OOPALIEHUH ¢ TPUOOPAMH U TEXHUYECKUMU YCTPONCTB
1 COOJTIOICHNS] HOPM 3KOJIOTHYECKOTO NTOBEICHNUS B OKPY’KAIOIIEH cpene

10.18

PabGoTaTe B rpymnme ¢ BBINOJHEHHEM Pa3UYHBIX COIMAIIBHBIX POJIEH,
paIlMoHANBHO paclpeAenaTh 00S3aHHOCTH U IJIAHUPOBAThH NEATEILHOCTE
aJICKBaTHO OIICHMBATh BKJAJ KaXXJOTO M3 YYaCTHUKOB TPYIIHI B
pOOIEMBI

11 KITACC



Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30E
cpeaHero o0uero oo0pa3zoBaHus

111

JleMOHCTpUpOBaTh Ha MPUMEpPAX pPOJIb U MecTO (U3UKU B (HOPMHUPOB
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B
JIIOJIEH, IETTIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4YuUTBIBaTh TPAHULIBI TPUMEHEHHS U3YUYEHHBIX (PU3HMUECKUX MOJIENICH: TOv
siIepHas MOZIEJIb aTOMa, HYKJIOHHAsI MOJIEJIb @TOMHOTO s11pa IIPU PEICHUN

11.3

Pacnio3znaBath (uznueckue sBaeHUs (MIPOLECChl) U OOBSICHATH UX HA OCHO!
U KBAaHTOBOM (PU3UKHU: AJIEKTpUYecKas MPOBOJUMOCTb, TEIUIOBOE, CBETO!
JEHCTBHS TOKA, B3aUMOJICHCTBUE MAarHUTOB, JIEKTPOMAarHUTHAST MHTYKITH
Ha TPOBOAHMK C TOKOM M JIBIXKYLIUICS 3apsij, SJICKTPOMArHuUT
MPSIMOJIMHEIHOE PACIPOCTPAHEHUE CBETAa, OTPa)KEHUE, MPEIOMIIEHUE, U
MOJIApU3allsl CBETa, JUCIEpCHsS CBeTa, (OTONICKTpUUIecKuil 3 der
JlaBJICHUE, BO3SHUKHOBEHME JIMHEHYATOrO CIIEKTpa aroma BOAOPOJa, €c
PaJIMOAKTUBHOCTH

11.4

OnuceiBaTh U3y4YEHHBIE CBOWCTBA BEUIECTBA (IEKTPUUECKUE, MATHUTHBIE,
MIPOBOAMMOCTD PA3JIMYHBIX CPEll) U AJIEKTPOMArHUTHBIC SIBICHUS (IIPOLIE
BEJIMYMHBI: DJIEKTPUYECKHI 3apsiji, CHJIa TOKa, OJIEKTPUYECKOe F
COMPOTHUBIIEHUE, pa3HOCTh mnoTeHnuanoB, DJ[C, pabora Toka, WHAYKI
Awmrnepa, cuna JlopeHa, UHIYKTUBHOCTb KaTYIIKH, YHEPTHUS DIIEKTPUYC
MeproJ] U YacToTa KoieOaHuil B KojeOaTelnbHOM KOHTYpE, 3apsii
TapMOHHYECKHUX DJIEKTPOMArHUTHBIX KoJeOaHul, (POKYCHOE pacCTOSHUE
MIPH OMMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUIN CMBICIT HCTIOIb3YEMBbI
€IMHUIIBI; YKa3blBaTh (DOPMYIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3HUECH
BEJTMYMHAMU

115

OnuchBaTh W3YYCHHBIC KBAHTOBBIC SIBJICHHS M IPOIECCHI, HCIIOJIB
CKOPOCTH JJICKTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETA,
MepuoJl Toypachaaa, SHEPrus CBS3UM ATOMHBIX SJEp; TMPU OIHCal
(U3UYECKUN CMBICT MCIOJIb3YeMBIX BEITUYMH, UX O0O3HAYCHUS M €U
CBSI3BIBAIONIUE JAHHYIO (DU3WYECKYI0 BEIMYHMHY C JPYTUMH BEITHYH
(bU3nUeCcKOi BETUINHBI

11.6

AHanu3upoBaTh (U3MUECKUE IMPOLECCHl U SBICHUSA, HCIONB3YS (PU3NY
3ak0oH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U NapajluIeIbHOIO COEIMHEHUS IT
Jlenua, 3aK0OH 2JEKTPOMAarHUTHON MHAYKLUH, 3aKOH IIPSIMOJIMHENHOTO pa
OTpaKEHUs CBETA, 3aKOHBI NPEJIOMJICHUS CBETA, YpaBHEHHE OMHIITEN
COXPAHEHHUsI DHEPTUM, 3aKOH COXPAHEHHUS HMIIYJIbCAa, 3aKOH COXpaHeEr
3aKOH COXpPaHEHHs MaccOBOTO uucia, nocTynarsl bopa, 3akoH pannoar
pa3iauyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecK
(rpaHu1bl, 006J1ACTH) TPUMEHUMOCTH

11.7

OmnpenensiTh HanpaBjIeHHe BEKTOpa MHAYKIUYA MarHUTHOTO TOJIS TPOBOJIE




cuibl JlopeHua

11.8

CTpOUTH M OIIMCHIBATH H300paXKEHHE, CO3JaBAeMOE TNIOCKHM 3ePKaJIOM, T

11.9

BbINOMHATE AKCIIEPUMEHTHI 110 UCCIICOBAHUIO (PU3NYECKUX SIBICHUHN U T
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHUI; IPU 3TOM (POPMYITUPOBATH MPOOIEMY (
AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000py/Io]
(hopMyIIHpOBaTh BHIBOJIBI

11.10

OcymiecTBiATh MpsIMBIE M KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX Bed
ONTUMAIIBHBIA CHOCO0 W3MEPEeHUsT W UCIOJb30BaTh HM3BECTHHIE MET
U3MEPEHUN

11.11

HccnenoBath 3aBUCUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYHH C HCIIOJIB30BAHUCM II]
KOHCTPYUPOBATL YCTAaHOBKY, (1)I/IKCI/IpOB8.TB PE3yIbTAaThI HOHy‘IeHHOﬁ
BCJINYHH B BUJC Ta6J'II/II_[ u l"pa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YJIbTATAM HCC

11.12

Cob6nrogate mpaBmiia 0€30MacCHOrO0 TpyAa IMPU HPOBEACHHH HCCIIEIC
JKCIIEPUMEHTa, Yy4yeOHO-UCCIIEOBATEIbCKOM U MPOEKTHON JesATed
M3MEPUTENIbHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacu€rHble 3a1a4u ¢ SBHO 33JaHHOHN (HU3NYECKON MOJIENBIO, HCIT
NPUHLMIIBI; HAa OCHOBE aHaiM3a YCJIOBHUS 3aJaud BbIOMpaTh (pusy
¢usnveckne BeIMUUHBI U (POPMYITBI, HEOOXOAUMBIE [T €€ PEIIeHUs, PO
pearbHOCTh MOYYEHHOTO 3HAYCHUS] (YU3HUUECKON BEITMYMHBI

11.14

Pemrate kadyeCcTBEHHEIE 3a1a4H: BBICTpanBaTh JIOTUYCCKHU HCIIPOTUBOPCHUU
Ol'IOpOfI Ha N3YYCHHBIC 3dKOHBbI, 3dKOHOMCPHOCTH U CI)I/I3I/I‘ICCKI/I6 SABJICHUSA

11.15

Hcnonp3oBaTh mnpu pemieHnn Y4eOHBIX 3aJad COBPEMEHHbIE HH(OPN
IIOMCKA, CTPYKTYPUPOBAHHWs, HMHTEPIpPETAUU W TPEACTaBICHUSA Yy4del
nH(pOpMalUY, TOITYYEHHONM M3 Pa3jIMYHbIX HCTOYHUKOB; KPUTUYECKU
nHpOopMaILNIo

11.16

OOBICHATH IIPUHIUIIBI JIENCTBUSA MaIllnuH, HpI/I60pOB U TCXHUYCCKHUX YCTP
0€30ITaCHOT0 UCIIOJIb30BaHUS B MMOBCEIHEBHOM KM3HU

11.17

[IpuBonuTh HpUMEpHl BKJIa/la POCCUHUCKUX U 3apyO€KHBIX YUEHBIX-(Y
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXH

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAaHUS 1O (PU3MKEe B IOBCEIHEBHOI
0€30MacHOCTH TpH OOpalleHuH ¢ TpUOOpaMH W TEXHHUYECKUMH YCT]
3JI0pOBbsI U COOJIFOJICHUS HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKPYKAOIII

11.19

PaGorare B Tpymme ¢ BBIMOJHEHHEM Pa3IUYHBIX COIMAIBHBIX POJICH, T
PaIMOHATILHO PACTIPENEIISATh 00S3aHHOCTH M TIAHUPOBATH JIEATEIBHOCTh
aJICKBATHO OIICHUBATH BKJIA]T KaXIOTO U3 YUACTHUKOB TPYIIIHI B PEIICHHE P




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pasneia

Kox npoBepsiemoro
3J1eMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOJIBI HAYYHOI'O [TO3HAHW A

1.1

®usuka — Hayka o npupone. Haydnble MeTonbl 1t
Ponp 3kcniepuMeHTa M TEOPUM B IIPOLIECCE IMTO3HAE
buzuke

1.2

MonenupoBanue (U3NUECKUX SIBICHUA M MPO]
duznyeckre 3aKOHBI U TeOpuu. ['paHHIIBI TPUMEH
[Tpunuun coorBercTBUs. Poib u Mecto (u3uKU B
HAyYHOU KapTUHBI MUPA, B IPAKTUYECKON JESITeIbH

MEXAHUKA

2.1

#i#HPariKMUHEMATUKA

2.11

Mexannueckoe  ABM>KeHHE. OTHOCHUTEIBHOCTH
Cucrema orcuéra. Tpaekropus

2.1.2

[Tepemenienune, CKOpOCTh (CpeHsIE CKOPOCTh, MIHOF
MaTepUaIbHOM TOYKH, MX MPOCKIIMU Ha OCHU CHC

MIEPEMENICHUHN U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMEpDHOE M PpPaBHOYCKOPEHHOE MPSIMOJIHMH
3aBUCHUMOCTH  KOOpPAMHAT, CKOPOCTH, YCKOPEH!
MaTepUaIbHONW TOUYKH OT BpEMEHU

2.14

CBoOoaHoOe nagieHre. Y CKOpeHrue CBOOOTHOTO Ma/Ie]

2.15

KpuBonuneiinoe nBukeHue. PaBHOMEpHOE IBHXKE
OKPYXHOCTH. YTIJIOBas CKOpPOCTb, JHMHEHHAs CK
I{eHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHUUYeCKHEe YCTPOUCTBA: CIIUIOMETP, IBUKEHHUE C
nepenayu

2.1.7

[TpakTuyeckue paboThl. l3MepeHHEe MIHOBEHHC
COOTHOLIEHUSI MEXIYy IyTSIMHU, IIPOUIECHHBIMU

paBHBIE NPOMEXYTKU BPEMEHU IIPU PABHOYCKOpE!
CKOpOCTBIO, PaBHOM Hymt0. M3yueHue IBHIKEHUS
W3yuenue nBMKEHUS Teaa, OpOIIEHHOTO TOPHU30HTA)




#i#HPari#H# IUHAMUKA

[Tpuniun otHocutensHOcTH ['anmunes. IlepBeiil 3al

2.2.1 .
CHCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIMI Cynepno3uiuu Cui
993 Bropoii 3akon HplooTOHa 171 MarepuasbHOM TOY
o orcuéra (MUCO). Tperuii 3axon HproToHa a1 Matep
224 3akoH BcemupHoro tarorenusa. Cuma tspkectu. I1
o Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe tpenue. Cuna TpEeHHUS CKOJIE
2.2 2.2.6 Kosdpdumuent tpenns. Cuna coOnpoTUBIEHUS IPH
WIIN Ta3e
2.2.7 [ToctynarensHoe U BpalareabHOE ABUKEHHE a0CO
228 MoOMEHT chiIbl OTHOCUTEIBHO OCH BparieHus. [ler
o TBéporo Tena B UCO
2.2.9 TexHuuyeckue ycTponCTBa: MOIIIHUITHUKY, TBUKEHHC
[Ipaktuyeckue pabotrhel. V3yueHne IBUKEHUS Opy
MOJT JISHiCTBHEM HECKONIbKHX cuil. MccienoBanue
2.2.10 BO3HHUKAIOIINUX B JIeHopMUpyeMoit TIpy>KUHE U Pe3¥
ux nepopmanuu. McenenoBanue ycaoBUil paBHOBE
0CbH BpaIICHHS
##Par##3AKOHBI COXPAHEHU S B MEXAHUKI
931 NMirynbsc MaTepuanbHOM TOYKH, CUCTEMBI MaTepHal
h U3MEHEHUE UMITYIIbCA TeJa
2.3.2 3akoH coxpaHenust umiynbca B MCO. PeaktuBHOE 1
2.3.3 PaGora cuibl
2.34 MOIIHOCTE CHIBI
2.3.5 Kunernyeckas sHeprusi MarepuaibHO Touku. Teop
2.3 236 [TorenmmansHas sHeprud. [loTeHIManbHas SHEPTI
o npyxuHbl. [loTeHIManbHas DHEPTHS Teaa BOIM3H TIC
[ToreHnuanbHble U HENMOTEHIMAJIbHBIE CUIIBL. CBS
2.3.7 CHUJI C M3MEHEHHEM MEXaHWYECKOM JHEpPrHuHu CHUC]
MEXaHUYECKOH SHeprun
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue YCTpOWCTBA: JABIKEHHE pakeT, B

MUCTOJICT




[TpakTueckue paboThl. M3ydeHue cBSA3M CKOPOCTE

2310 Hccnenoanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM M
3 MOJIEKVYJISAPHASA ®U3MKA U TEPMOJNUHAMUK
#i#Par###OCHOBBI MOJIEKYJISPHO-KMHETUYECKOIM -
311 OCHOBHBIE  TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHYE
nekenue. uddysus. Xapaktep IBHKECHHUS U B3au
312 Mopnenu cTpoeHHs] Ta30B, >KUIKOCTEH U TBEPABD
BEIIECTBAa Ha OCHOBE 3TUX MOJIENei
3.1.3 Macca monekyi. KonndectBo BemectBa. [locTosiHH:
314 TemmoBoe paBHOBecue. Temmepatypa U €€ H3M
Lenbcus
31 315 Monens uaeaspbHoro raza. OCHOBHOE YpaBHEHHC
TEOpUH UACATHLHOTO ra3a
316 AOcomoTHas Temineparypa Kak Mepa cpelHed KHH
JBWKEHMs dyactul rasa. [llkana remneparyp Kenbsr
3.1.7 VYpaBuenue Knaneiipona — Menneneena. 3akoH Jlan
318 I'azoBble 3akoHBI. M30Mponeccsl B UACAIBHOM Iasc
BElIeCTBa: U30TE€pMa, N30X0pa, n30dapa
3.1.9 TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp
3.1.10 [IpakTnueckue paboTel. M3mepeHue macchl BO:
HccnenoBanue 3aBUCMMOCTH MEX]y TapaMETPaAMU (
OCHOBbI TEPMO/IMHAMUKNA
3901 TepmonnHamuueckass cucreMa. BHyTpeHHAS 3
CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUS
322 KonnuecTBo TernoTsl u paboTta. BHyTpeHHss dHEpI
rasa
Bunelr  temsonepenauu: TEIIONPOBOAHOCTD,
3.2.3 TermnoéMKocTs Teila. YIenpHas TEIIOEMKOCTh B
3.2 TETUTOTHI TIPH TETUIONIepeaaye
3904 IlepBbIit 3ak0H TepMoauHaMUKH. [I[puMeHeHne nepe
uzonpoueccam. ['paduueckas unTeprperanus padbos
TeruoBble MamuHbl. [IpUHIMIIBI IEUCTBUS TEIUIO!
3.25 SHEpPruu B TeIIOBbIX MamuHax. Koadduiment 1
KITMI) TernoBoii mamuusl. ukn Kapuo u ero KI1/]
326 Bropoit 3akon TepmoauHamuku. HeobpaTumoc

TennoBeie ABUTATENH. DKOJIOTHIECKUAE TPOOIEMBI T




3.2.7

TexHuueckue ycTpoWcTBa: JIBUraTellb  BHYTE
XOJIOTUIIbHUK, KOHTUIIOHEP

3.2.8

[TpakTuyeckue paboTel. M3mepenne yenbHOM Ter

##HPar#H## Al PEIATHBIE COCTOSHNMA BEIIIECBA. ®A30BbIE

[TapoobOpa3oBanue u KoHjaeHcauws. Vcnapenue u

331 11apooOpa3oBaHms. 3aBUCHMOCTh TEMIIEPATYPHI KHIIE
3.3.2 AOconroTHAs 1 OTHOCHUTEIIbHAS BJIIAYKHOCTh BO3IyXa
333 TBépnoe Teno. Kpucramnmueckue u amopgHbIe
KkpuctaioB. XKuakue kpuctauibl. COBpeMEHHBIE M:
33 3.34 [InaBnenue u Kpucramumsanus. Y AeibHas TETIIOTA I
3.3.5 VYpaBHEHHE TEIIOBOTO OajgaHca
TexHHYeCKHnEe yCTPOMCTBA: THTPOMETP U IMCHUXPOM
3.3.6 MOJyYCHUsI COBPEMEHHBIX MAaTepHajioB, B TOM
HAHOTEXHOJIOTHH
3.3.7 [TpakTrueckue paboTsl. Mi3MepeHne BIIaKHOCTH BO3,
4 OJIEKTPOAMMHAMUKA
##HPar### O JIEKTPOCTATUKA
411 DneKTpu3aius Tei. DIeKTpuiIeckui 3aps. [[Ba Bua !
4.1.2 ITpoBOAHMKY, TUANEKTPUKH U TIOTYITPOBOJHUKN
4.1.3 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa
4.1.4 Bsaumopeincrue 3aps0B. 3akoH Kynona
415 OnexTpudeckoe mone. Hampsyk€HHOCTH — DIIEKT
cyneprno3uiyn. JINHUN HanpsHKEHHOCTH DIIEKTPHYEC
41 4.1.6 Pabota cui snexktpocraruueckoro mojst. [lorenmumar
417 [IpoBOogHMKKM W  JOUDPIEKTPUKA B  TIOCTOSHE
Jusnektpudeckasi MpOHUIIAEMOCTh
418 OnekTpoéMKocTb.  KoHaeHcaTop. OIEKTpOEMKOC
OHeprus 3apsyKeHHOr0 KOHJIEeHCAaTopa
TexHuueckne YCTpOMCTBA: AIIEKTPOCKOMN, 3JIEKT
419 3aluTa, 3a3eMJICHUE DIICKTPONPUOOPOB, KOHJIE
MIPUHTEP
4.1.10 [IpaxTuueckue paboTsl. I3MepeHne 3IeKTpoEMKOCT
#H#Par#HTIOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKHU B PA3JI
4.2 VYCoBHsl CyImIeCTBOBAHUS MTOCTOSTHHOTO JJICKTpHYE

421

Cuia Ttoka. ITocToSHHBII TOK




4.2.2

Hanpspokenue. 3akon Oma jy1s ydacTka Lenu

4.2.3

DJIeKTPUYECKOE COMTPOTUBIICHUE. Y ICIbHOE COMPOTI

4.2.4

HOCJ’IGI{OB&TGJ’IBHOC, napaajiCJbHOC, CMCHIAHHOE COC

4.2.5

Pabora anekrpudeckoro Toka. 3akoH J[xxoyms — JIer

4.2.6

MOH_[HOCTB OJICKTPHUYCCKOI'O TOKaA

4.2.7

anexTpoaBrkymas cuia (nanee — 3J1C) u BHyTpeHI
Toka. 3akoH OMa I TOJIHOW (3aMKHYTOM) O3JI€
3aMbIKaHUE

4.2.8

OJNEeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIJIOB.
METAJIJIOB OT TemrepaTypbl. CBEpXIpOBOIUMOCTb

4.2.9

DJEeKTpUUYECKUI TOK B BakyyMe. CBOICTBA 2JIEKTPOF

4.2.10

[TonynpoBonuuku. CoOCTBEHHAss U MPUMECHAs! IIPO
CoiicTBa p-n nepexona. IlonynpoBogHUKOBBIE ITpH

4211

DNEeKTpUYECKU TOK B JJIEKTPOJIUTAX. IIEKT
DneKkTposn3

4.2.12

DneKkTpuueckuii Tok B razax. CaMOCTOSITEIbHBIN I

Paznuunbie TUITBI CaMOCTOSTENBHOTO pa3psiaa. Mo

4.2.13

TexHuuecKkne yCTpONCTBA: AMIIEPMETP, BOJBTMET
3JIEKTpOHArpeBaTelbHble MPUOOPHI, HIEKTPOOCBETH
CONPOTHUBIIEHUS, BaKyyMHBIM  JUOJ,  TEPMM(
MIOJIYITPOBOJTHUKOBBIHN TMOJ, FaJIbBAHUKA

4.2.14

[TpakTiueckue padboThl. M3ydueHne cmemanHoro coe
N3mepenne DOJIC wHCTOYHMKA TOKa U €ro [
HabGnronenue anexrponuza

11 KJIIACC
Kon
Koanposepsiemoro 3;ieMeHnTa IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA
pasaena
4 QJIEKTPOAUHAMUKA

#H##Partt#HM AT HUTHOE T10JIE. DJIEKTPOMATHUTHA S NH,
431 IlocTossHHBIE MaruuThl. B3auMoaeiicTBue IOCTOS
4.3 MaruauTtHOE Tosie. BEKTOp MarHMTHON WHIYKIIM
4.3.2 Jluauu MarHuTHOM MHIyknuu. Kaptuna nuxuit

IIOCTOSHHBIX MarHuToB




MaruutHoe mojieé MPOBOAHMKA C TOKOM. Kapt
4.3.3 OpsIMOTO TPOBOJAHHMKA U 3aMKHYTOTO KOJIBIIEBO
tokoM. OnbIT Dpcrena. B3anmoaeiictere npoBo/
4.3.4 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE
435 Cuna Jlopenua, e€ MmoayJsib U HanpasieHue. JBu
o B OJIHOPOJHOM MarHutHoM mosie. Pabora cuibr JI
4.3.6 SIBieHME ANEKTPOMarHUTHOM MHIYKIIMH
4.3.7 [ToTok BekTOpa MAarHUTHON MHIYKIIMH
4.3.8 OJIC nHaykiuu. 3aKOH JIEKTPOMArHUTHON UHTY
43.9 Buxpesoe snexrpudeckoe nose. 9J1C unayKiuu
s MOCTYNATEIbHO B OAHOPOJHOM MarHUTHOM I0JI€
4.3.10 [Ipaeuiio Jlenna
4311 NunyktuBHOCTh. SBIeHue camonnaykuuu. IC
4.3.12 DHeprusi MarHuTHOTO TOJIs1 KaTYLIIKH C TOKOM
4.3.13 DJIEeKTpOMAarHUTHOE I10J1€
4314 TexHuyeckue  ycTpoiicTBa:  IMOCTOSHHBIE M
o AIIEKTPOJIBUTATENb, YCKOPUTENHN 3JIEMEHTAPHBIX YaX
[IpakTnueckue paboThl. M3yueHHMe MarHUTHOT
4.3.15 UccnenoBanme OeHCTBUA IIOCTOSHHOIO MarH
WccnenoBanue siBIeHUS 2JIEKTPOMArHUTHOM MHY

5 KOJIEBAHUW A U BOJIHBI

##HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJ
511 Konebarenbnas  cucrema. CBOOOIHBIE — KC
xosiebanus. [lepron, yacrora, aMmmuntyaa u ¢asa
5.1.2 [IpyxuHHBIA MassTHUK. MaTeMaTU4eCKUil MasTHY
513 VYpaBHeHHe rapMOHHYECKUX Kojebanuil. Kunew

OIMCaHKe KOJeOaTeIbHOTO IBHKEHUS
5.1 [IpeBpatieHre SHEPTUU IPU TAPMOHHUECKUX KOJ
51.4 KoJeOaHUi MCXOTHOW BENUYHHBI C aMILTUTYaM

YCKOpEHUs

Konebatenpabiii kKOHTYp. CBOOOMHBIE DJIIEKT
5.15 UJealbHOM KoJjeOaTelbHOM KOHTYpe. AHAaJIOTH:
AJIEKTPOMarHuTHEIMU KoseOanusiMu. Gopmyna T
5.16 3aKOH COXpaHEHUs PHEPTUHU B UJCATbHOM K0JI1e0a
5.1.7 Boinyxaennsle MexaHuueckue kosjebaHus. Pesc




BBIHY)KI[CHHBIC QJICKTPOMAruduTHBIC KOJIEOaHHS.

5.1.8 Ilepemennsbiit Tok. CUHYCOUJAJIbHBII IEPEMEHHD!
519 MOIIHOCTh MEPEMEHHOI0 TOKa. AMIUIUTYJHOE
B CHJIBI TOKA U HaNPSKEHUS
Tpanchopmarop. IlpousBoacTBo, mepenada u I
5.1.10 SHEPruu. DKOJOTUYECKUE PUCKU NPU IIPOU3BOJIC
Kynbrypa ncnonab30BaHus 2JIEKTPOIHEPTUH B TIOE
5111 TexHudeckue ycTpoucTBa: cedicMorpad, diek
B JIeKTponepesay
[Ipaktnuyeckue pabothl. MccnenoBanue 3aBr
5112 KOJICOAHUH Tpy3a HA HUTHU OT JUIMHBI HUTH U 1
o IEPEMEHHOT0 TOKa B LIEMU U3 MOCIIEA0BATEIBHO !
KaTYUIKH U pe3rcTopa
#H#HPartt#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE B
521 MexaHuueckue BOJIHBI, YCJIOBUS paclpocTpa
B pacrpocTpaHeHus U JUIMHA BoJHbI. [lonepeunsle
5.2.2 #H##HPar## Vatepdepentyst u gudpaxiust Mexan
523 3Byk. CkopocTb 3ByKa. [ poMKOCTH 3ByKa. BeicoT
DJEeKTPOMarHUTHBIC BOJIHBL. Y CIIOBHS H3JIyYeHE
5.24 B3aumnas opuenrauus BexktopoB E, B u v B
BaKyyMme
5.2 CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH: O
525 nonsipuzanus, audpakuus, uHTeppepeHuus. C
BOJIH
526 [lkana 31€KTPOMAarHUTHBIX BOJH. [IprMeHeHue
o TEXHHUKE U OBITY
527 [TpuHIMOBI pangnocBsI3u U TeneBuaAeHus. Paanos
B 3arps3HEHUE OKPYKaoMIeil cpeibl
TexHuueckue yCTpOMCTBA: MY3bIKAJIbHBIE HHC
5.2.8 JTUAarHOCTHKA B TEXHUKE M MEIWIIMHE, paaap,
anTeHHa, Tenedgon, CBU-neup
#H#HPart###OIITUKA
531 [IpsiMmonuHeitHOe pacipOCTpaHEHHE CBETA B OJIH(
5.3 532 OtpaxeHne cBeTa. 3aKOHbI OTPaXEHUs CBETA.
o TITIOCKOM 3epKajie
5.3.3 Ilpenomnenne cBera. 3aKkOHBI IPEJIOMIICHHS CBET:




IIPEIIOMIICHUA

5.34

[TomHoe BHYTpeHHEE oOTpaxkeHue. lIpenenbHbI
OTpaXKEeHUs

5.3.5

Hucnepcus ceera. CloKHBINA COCTaB OEJIOTO CBET

5.3.6

Cobwuparomue 1 pacCeHBarOIIKNe JTUH3bI. TOHKA J
M oNThYecKasg cujga TOHKOH mauH3BL Ilod
COOMpAOIIMX ¥ PACCEMBAIOIIMX JIMH3AX.
YBennueHue, JaBacMoe JTUH30M

5.3.7

Hpe,Z[GJ'IBI IIPUMEHUMOCTHU F€OMeTpI/ILIeCKOI71 OIITHI

5.3.8

WNurtepdepenniuss cBera. KorepeHTHble HCTOYH
MakCUMyMOB W MHUHHUMYMOB B HHTep(EpeHIl
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus cera. [ludpakumonHnas pemiét
[VIABHBIX MaKCHMYMOB IIpM IIaJ€HUHM MOHO

TUGPAKIUOHHYIO PEHIETKY

5.3.10

Honﬂpnsaum{ CBCTa

5.3.11

Texnuueckue ycTpoiicTBa: 04k, Jyma, (o
amnmapar, MHMKPOCKOI, TEJIECKOIl, BOJOKOHHAs
peméTKa, TONIPOUT

5.3.12

[IpakTuueckue padboTsl. Mi3MepeHue mokasarens I
CBOICTB M300pakeHu# B nH3ax. Habmonenue

BJIEMEHTAI CITELIUAJIBHOM TEOPUH OTHOCUTEJILH

6.1

rpaHPII.ILI NMPUMCHUMOCTU KJIaCCHUYECKON MeX;
OTHOCHUTCIIbHOCTU: HHBAPHUAHTHOCTH MOIAYJISL C
IMPUHIUIT OTHOCUTCIIBHOCTH OuHIITEHA

6.2

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMel|iet

JJIMHBI

6.3

9HCpI‘I/I}I " UMITYJIbC CBO60,[[HOI71 JaCTUIIbI

6.4

CBs13b Macchl ¢ SHEpruel U UMITYJIbCOM CBOOOH
CcBOOOIHOM Y4aCTHUIIEI

KBAHTOBA ®U31KA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®oronsl. ®opmyna Ilnanka cBs3u sHEprun Potc
1 UMIYJbC POTOHA

7.12

OtkpeiTHe U uccrnenoBanue Gorosppexra. Omnpl

dotordpdexra




VpaBuenne OitHmTeiiHa 1 GoTodddek

7.1.3
dhoTodrddekra
7.1.4 Hasnenue ceera. Onbitel [1.H. Jlebenena
7.1.5 XUMHYECKOE IEHUCTBUE CBETA
716 TexHuyeckue ycTpoicTBa: (OTORIEMEHT, (OTO,
B CBETO/IHOJ
CTPOEHUME ATOMA
791 Mopenb aroma Tomcona. OnbiTel Pezepdopaa 1o
B aroma. [lnanerapHas Mozenb aroma
[Mocrynater bopa. M3nydenue u nornomienne o
7.2.2 OJIHOTO YpPOBHSI HSHEpruu Ha Jpyroil. Buabl
SHEPruy aToMa BOJI0pO/a
7.2 793 Bonnossie cBolictBa yactull. Bonnsl e bpoitns
B nyanusM. Jndpakiyst 31eKTpoHOB Ha KpUCTaLIa:
794 CroHTaHHOE U BBIHYXKICHHOE H3JIyd€HHUe. YCT]
o nazepa
795 TexHuueckue yCTpoWCTBa: CHEKTPAJIbHBIA aH:
B KBAHTOBBIM KOMIIBIOTEP
7.2.6 [IpakTnueckue padotsl. Habmonenue nuneiyaro
ATOMHOE A/1PO
7.3.1 Mertoabl HaOMIOEHUS U PETUCTPAIIUU DIIEMEHTAp
OTtkpbiTHE paanoakTUBHOCTU. OnbIThl Pesepdop
7.3.2 paauoakTUBHOrO u3MydeHus. CBoiicTBa anbda
BnusiHre paguoakTHBHOCTH HA )KUBBIE OPraHU3Mb
733 OtkpeiTHE TpoTOHA U HeWTpoHa. HykioHHas N
s HBaneHko. 3apsj sapa. MaccoBoe uucio sapa. U
734 Anbda-pacnan. ONEKTPOHHBIA M MO3UTPOHE
7.3 B n3JlydeHue. 3aKOH paJuoaKTUBHOIO pacnaja
7.3.5 DHeprusi CBSI31 HyKJIOHOB B sizipe. SInepHbIe CUIThI
7.3.6 SAnepusie peakiuu. [lenenue u cuHTE3 s11EP
737 Snepusiii peaktop. TepMOsIepHBIM CHUHTE3.
B SIIEPHON DHEPTETUKHU. DKOJIOTUUECKUE ACTIEKTHI 5
738 OnemeHTapHble 4YacTUlbl. OTKpBITHE TO3M
o B3aUMOJICUCTBU
739 TexHudeckue ycTpoucrBa: Ao3uMerp, Kamepa B

aroMHas obomOa




[Ipaktuueckue paboTsl. HcciaenoBanue Tpek

7.3.10
dhoTtorpadusim)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bupn 3Bézgnoro HebGa. CosBe3nus, sipkue 3BE3
' JIBUKCHHE
8.2 Conneuynas cucreMa. [lmaHeTsl 3eMHOHM rpynn
' CIyTHUKM, KapJIMKOBbIE Tu1aHeThl. Mainble Tena C
8.3 Comnre, potochepa u armochepa. CoHeuHas ak
8.4 Hcrounuk sneprun CoJiHIa U 3BE3]T
3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKH:  M:
8.5 TEMIlepaTypa, HX B3auMOCBs3b. [luarpamma
' CBETUMOCTb». 3BE3JIbl IJIaBHOM IOCIIENOBATEIbHC
CBETUMOCTb» JUIsl 3BE3] ITIaBHOM MOCIIE0BATEIbHO
8.6 ###Par###BuyTpennee crtpoeHue 3BE3A. CoBp
' NPOUCXOXKIECHUU 1 3BosronnH CoJlHIA U 3BE3]. OT¢
Mneunsiii Ilyte — nama [Manaktuka. Crnmpan
8.7 pacnpenenenue 3BE3, Traza U nblUId. llomoxer
lNanakrtuke. [1nockas u cheprueckas MoACUCTEME
8.8 Tunsl ramaktuk. PaavoranakTuku W KBas3apb
' TaJIAKTUK
Bcenennas. Pacmmpenue Beenennoit. 3akoH Xe
8.9 Bospact u paguyc Beenennoit, Teopust bonbmior
Bcenennoi». PennkroBoe uzinyuenue
8.10 MacmtabHast  cTpyktypa Bceenennoit. Men

HpO6J’IeMLI ACTPOHOMUHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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