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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEAHEro OOIero
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTam
OCBOEHHMSI OCHOBHOU 00pa3oBaTesibHOM MporpaMmel, npeacTaBieHHbx B I'OC
COOQO, a Takxe c yd€toM (eaepainbHOil paboyeil MmporpaMMbl BOCIUTAHUS U
KOHIIETIIIMY TpenoaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi denepannu, peanu3yIommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (U3HMKE HampapieHO Ha (HOpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuaromuxcs 10-11 kmaccoB mpwu
oOyyeHnn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
JesTebHOCTHOTO — moaxoaa. [lporpamma 1o  QU3MKE  COOTBETCTBYET
tpeboBanusim GI'OC COO k MmIaHUPYyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOYUEHHUS, a TAKKE YUUTHIBAET HEOOXOAUMOCTD
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE IENH H3YYECHHS
(Gbu3MKK Ha ypOBHE CpelHero 001Iero o0pa3oBanusl, IIIaHUPYEMbIE PE3YIbTaTh
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MPEAMETHBIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Qpu3MKe BKIIOYALT:

e IUIAHUPYEMbI€ pE3yJbTaThl OCBOEHHUs Kypca (u3uku Ha 06a30BOM

YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaMm 00ydeHusl.

®du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOABI, BBHICTyMas B
KauecTBe Y4yeOHOro IMpeAMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIal B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[llkonpHBIT Kypc (Quukm —
CUCTEMOOOpA3yIONUi  JIJIi  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
U3y4aeMbIX XUMHEH, Owosioruei, usnuecko reorpadueii U acTpOHOMHEH.
Hcrnonp3oBaHne M aKTUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeessieT
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJyYEHUsI HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU
cBolicTBaMu © JApyrux. W3yuenue ¢u3MKM BHOCUT OCHOBHOM BKJIAJI B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydYaromuxcsi, B
dbopMupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TIO3HAHUA TpHU
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro o0miero oOpa3oBaHMS
MOJIOKEH PsiA UIEH, KOTOPbIE MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISICTCS JOTHYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall U3 BCEX Pa3AesioB (PU3HKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DM3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW maTepual Kypca (U3UKA
o0beuHEH BOKpYr ¢u3MYecKux Teopuil. Bemymmm B Kypce sBISETCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT MCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHANA (PU3UYECKON HAYKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHYECKUMU TTPOOIeMaMHu.



Hoess npuxnaonou wnanpasrennocmu. Kypc GU3MKU Tpeanonaraet
3HAKOMCTBO C IIIHPOKUM KPYIOM TEXHHYECKUX U  TEXHOJOTHYECKHX
IPUIIO’KEHUHN U3yUEHHBIX TEOPHH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJIEp’KaHUs, TOCBSAIIEHHBIX JKOJOTHYECKUM MpoljeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH W TEXHOJOTHH, a TaKKe 00CYXKICHUS
npoOJieM  palMoOHAIBHOTO  MPHUPOAOINONIB30BAHUS U AKOJOTHYECKON
0€30MacHOCTH.

CTep)KHEBBIMHU JJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHwMsl ABJSIFOTCS QU3HUYECKUE TeOpUH (POPMUPOBAHUE TIPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS PUZNIECCKON TEOPHUH, POoiu (DYHIAMEHTAIBHBIX 3aKOHOB
U TPUHIUNOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHHUIaX
NPUMEHUMOCTH TEOPHM, [JIsi ONHCAHMUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIICCCOB).

CHUCTeMHO-JIeSITeIPHOCTHBI TMOAX0A B Kypce (U3MKM peansyercs
OpEekKJe BCEro 3a CUET OpraHu3allui JKCIIEPUMEHTAJIBHOM NeSITeIbHOCTH
oOyuaroruxcsi. [[ns 6a3oBoro ypoBHs Kypca (DU3UKH — 3TO HUCIOJIb30BAHUE
CUCTEMBI ()POHTAJILHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX
paboT, KOTOpble B TIporpamMme Mo (usuke OObEIUHEHBI B OOIIUK CIUCOK
YUYEHMUYECKHX TMpaKTUYeCKuX paboT. BeineneHne B yKa3aHHOM MepeyHE
71a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIEHKU, OCYIIECTBIISIETCS
y4yacTHUKaMU 0Opa3oBaTEeNbHOTO Tpollecca HUCXOJs U3  OCOOEHHOCTEH
TUTAaHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. [Ipu 3TomM obecrneunBaercs
OBJIAJICHHE OOYYAIOIIMMHUCS YMEHUSMH MPOBOJUTh KOCBEHHBIE H3MEpEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH M TIOCTAHOBKY OIIBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yIEsSeTCs PEIICHUIO PAacUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM U1t pacU€THBIX 33724 IPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO
3alaHHOM  (DM3UYECKOM MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yUYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszferna Kypca, Tak U UHTETpUpYs
3HaHUS W3 pa3HbBIX pasznenoB. [l KadyecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIIOTCSL  3aJaHUsl HAa OOBSICHEHUE TMPOTEKAHUs (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (GU3NISCKOU MOJICIH
JUTSI CUTYalliU TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimMu PI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY O0O€CTeueHUI0 y4eOHOro Tmporecca 0a3oBBI YpOBEHb Kypca
¢u3NKKM Ha YpPOBHE CpEeAHEro o0Imero oOpa30BaHUS JODKEH H3ydaThCsl B
YCJIOBHSIX TIPEIMETHOTO KaOnuHeTa (M3UKU WM B YCIOBUSX MHTETPUPOBAHHOTO
KaOuMHeTa MPEJAMETOB €CTECTBEHHO-HAY4YHOro Iukia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIa0OpaTopHOE O0OPYIOBAHUE VISl BBHIMOTHEHUS
YKa3aHHBIX B TporpamMme 1o (U3HKE YYCHHYECKUX MPAKTHYECKUX DPAOOT U
JE€MOHCTPALIMOHHOE 000pYyI0BaHuUE.

JlemoHCTpannoHHoe 000opynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M 00ECIIeUMBAET MOCTAHOBKY
MEePEUYNCICHHBIX B TpOrpaMMme MO (PU3MKE KIFOYEBBIX JIEMOHCTpAIUi st
WCCIICOBAHMS HW3Y4YaeMbIX SBJICHUHW W TPOIECCOB, OHMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JlaGopatopHoe 000pydOBaHHME i YYEHHUYECKHMX MNPAKTHUECKUX padoT
dbopMupyeTCs B BUJIE TEMAaTUIECKUX KOMIUIEKTOB U 00€CIIEUNBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKne KOMIIICKTHI
1a60paTOPHOTO O00OPYIOBAHUS OKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM



UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(MPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabopaTopuil.
OCHOBHBIMHU 1IEJISIMU U3y4eHUS] PU3UKHU B 00111eM 00pa30BAHUU SIBIISIFOTCS:

dbopMHpOBaHHE MHTEpECca M CTPEMIICHHS OOYYalOMIUXCS K HAyIHOMY
U3YYCHUIO MPUPOJIBLI, PA3BUTHUE MX HHTEIUICKTYaJIBHBIX M TBOPUYCCKHX
CIIOCOOHOCTEI;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATCIIBCKOTO OTHOIICHUS K OKPYXKAIOIIUM
SIBJICHHSIM;

(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PCHHS KaK pe3ysibTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHHEe YMEHHH OOBSICHATH SIBJICHUS C HCIOJIb30BAaHUEM
(bM3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJU (DU3UKHU JUIS Pa3BUTHS JIPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHA U TEXHOJIOTHM.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneuynBaeTcs PCHICHUCM CIICAYIONMINX 3a1a4 B
IIPOLCCCC N3YUCHU KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6paBOBaHH$II

npuOOpEeTeHHE  CHUCTeMBbl  3HaHUKM 00  o0mux  (PuU3MUEeCKux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSX, BKJIKOYAs  MEXAHUKY,
MOJICKYJISIpHYIO (U3UKY, DJICKTPOJMHAMHUKY, KBAHTOBYIO (H3UKY U
AJIEMEHTHI acTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIPUMEHATh TEOPETUUYECKUE 3HAHUSA IS
00bsiICHEHUS (U3UYECKUX SBJICHUHW B MPUPOAE W I TPUHATHS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

OCBOCHHE CITOCOOOB PEIICHUS Pa3IMYHBIX 3a/Jad C SIBHO 3aJIaHHOM
dbu3uYeCKO MOJEINbI0, 3a7a4, IOAPa3yMEBAIOIIUX CaMOCTOSATEIIBHOE
co3JlaHue (PU3MIECKON MOICITH, aICKBATHOM YCIOBUSM 3a]1auu;
MOHUMAaHHE (PU3MYECKUX OCHOB W NPHHITUIIOB JACHCTBHS TEXHUUYECKUX
YCTPOWCTB W  TEXHOJIOTMYECKUX TMPOILECCOB, HUX BIHUSHHUS Ha
OKPYXKarUIyIo Cpeay;

OBJIJICHUE METOJAMH CAMOCTOSITEIIBHOTO TNIAHUPOBAHUS U IPOBEICHUS
(U3UYECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpETallui HH(HOPMAIIHH,
OIPEJICJIEHNUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATa;

cO37aHue YCIOBUM JUIA pa3BUTHSA YMEHUU IIPOEKTHO-
HCCJIEI0BATEIILCKOM, TBOPUYECKOM JIESITEIIBHOCTH.

Ha usydyenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPETHETrO OOIIEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B HeJEIO),
B 11 kmmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKE TMEpeuYeHb JIADOPATOPHBIX H
MPAKTUYECKUX PabOT SBISECTCS PEKOMEHIOBAHHBIM, YUYUTENh JEIaeT BHIOOP
MPOBEICHHS JabOpPaTOPHBIX PAadOT M OMBITOB C YUYETOM HWHIWBHIYATbHBIX
0COOEHHOCTEM 0Oy4aromuxcsl.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOTO IO3HAHUSA

®dusnka — Hayka o npupoje. HayuHble METObI TTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepUMEHTa M TEOpUU B IIPOIIECCE IIO3HAHMS MPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue PuU3NUECKUX SBJICHUHN U MpolieccoB. HayuHbie TUTIOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HUIUUECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps u MecTo u3uku B popMHpOBaHUU COBPEMEHHON HAyYHOW KapTHUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHaJloroBele W HHU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JAaTYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKECHUS.
Cucrema otcuéra. Tpaekrtopusi.

[lepemernienue, ckOpocTh (CpelHsAsI CKOPOCTb, MITHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MaTepHaJbHOM TOUYKH, UX MPOCKIIMU HAa OCH CHUCTEMbl KOOpJMHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHE. | paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IMYyTH U MEpPEMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIasieHne. Y CKOpeHHE CBOOOIHOTO MaICHUS.

KpuBonunennoe paBwxeHue. JIBWKEHHE MaTE€pHAIbHOM TOYKU MO
OKPYKHOCTH C MOCTOSSHHOW II0 MOIYJII CKOPOCTBIO. YTJOBas CKOpPOCTb,
JUHEHHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemMuTenbsHoOe
YCKOpEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JBUKEHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC MIEPEaayn.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCUETa, WJLTIOCTpAIUs KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.

[IpeoOpa3zoBanue IBUKEHUN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OPOIIEHHOTO TOJ YIVIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue cKOpoCcTu pu ABUKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPEACIICHHS
MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXAY MyTSMH, MPONIECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHbIE MPOMEXKYTKH BPEMEHU NPU PaBHOYCKOPEHHOM
JBWKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune nBMKEHUs MIAPUKa B BA3KOM )KUIKOCTH.

N3yuenne aBuxKEHUS Tena, OPOMIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

[Ipynuun otHOcutensHOCTH ['anmumesi.  IlepBbid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tenma. Cuna. IlpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa s wmarepuanbHOM TOYKM. Tperud 3akoH Hprotona s
MaTepUAIIbHBIX TOYEK.

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

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

Tpenne. Bunpl TpeHus (mokosi, CKoJibkeHUs, kadeHus). Cuna TpeHwus.
Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Koadduiment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TEJIA B )KUIAKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauieHud. [linedo cunbl. YcioBus
paBHOBECHS TBEPAOTO TEJIA.

TexHuueckre yCTpOWCTBA U IPAKTUYECKOE MPUMEHEHHUE: MOIALIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBreHME HEPLUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CroxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM noABEME U TAJCHHH.

CpaBHeEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBeCUs TBEPAOTro Teiia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3iie, OT uX JaedopMarum.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, HUMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NmMnynbc MaTtepuanbHOW TOUYKHM (T€Ja), CUCTEMbl MAaT€pUAIIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCa Tella. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

KuneTtnueckasi sHeprusi mMaTepuaibHONH Touku. Teopema 00 M3MEHEHHH
KWHETUYECKON SHEPTHM.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nehOpMUPOBAaHHON TpYXUHBL. [loTeHIManbHAs dSHEpPrus Tena BOJU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJBL.  CBs3b  PabOTHI
HEMOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPIHMU CUCTEMBI TEIL.
3aKOH COXpaHEHUS MEXaHUYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpoucTBa U NPAKTUUECKOE ITPUMEHEHUE: BOTOMET, KOIIED,
MPYXUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE ABUKEHHUE.

[lepexoa NOTEHIIMATILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue abCOMOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOM
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. ModsekyJsipaasi pu3nka 1 TEPpMOJAMHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIC TMOJIO)KEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOpUH M HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBmwxkenue. duddysus. Xapaxrep
JOBIKEHUS. W B3aMMOJICHCTBUSL YACTHI] BellecTBa. Mozeln CTPOECHHUS Tra3os,
KUJAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ITHUX
mozeneil. Macca u pa3mepsl Mojnekyd. KonuyecTBo BemecTtBa. IlocTosiHHAs
ABoraapo.

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

Mogens wupaeanbHoro Tra3za. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHH HACAIbHOIO raza. AOCOIIOTHAs TemIeparypa Kak Mepa
CpedHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBMXKEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHaeneeBa—
Knaneiipona. 3akon [lanbrona. M3ompoiiecchl B UeaIbHOM T'a3€ C MTOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMPEACTaBICHHE H30IMPOIIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, MOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OmnbiTel 110 U Hy3UN KUIAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYyIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICCTBUS.

Mogens, WUTIOCTpUpPYIOIIasl IpUpoay AaBICHUS Ia3a HA CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HWJICAbHOIO Tasa,
M30MPOILIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOM KOMHATE€ HA OCHOBE U3MEPECHUI
00BbEMa KOMHATHI, TaBJICHUS 1 TEMIIEPATypPhl BO3TyXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXIy  MHapamMeTpaMd  COCTOSIHUS
pPa3peKEHHOr0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMHUUeCKast CHUCTEMA. BuyTrpennss DHEPIus
TEPMOJIMHAMHYECKOW CHUCTEMBI M CmocoObl e€ wu3MeHeHus. KoimuecTBo
TEIJIOTHl W paboTa. BHyTpeHHsS »HEpPrusi OJHOATOMHOIO HACaJIbHOTO Trasa.
Buael Temonepenayun: TemIONPOBOAHOCTb, KOHBEKIIMS, U3IyYeHUE. Y IeTbHas
TEIIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.



[Tonsatue o0 amuabatHoM mnporecce. [lepBbIii 3aK0H TEPMOJMHAMUKH.
[IpumeHeHne epBOro 3aKoHa TEPMOJMHAMUKH K H3o0mporeccaM. [ 'paduaeckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh IPOI1IECCOB B MIPUPOJIE.

TersioBble  MamuHbl.  [IpuHUMOBI  ACHCTBUA  TEIJIOBBIX — MAIIMH.
[IpeoOpazoBanus PHEPrUM B TEIUIOBBIX MamuHax. Koad@uimeHt mosie3Horo
nercTBusl TeruioBo MamuHbl. [ukn KapHo u ero ko3phuIMEHT MOJae3HOro
JEeNCTBUS. DKOJIOTHYECKHE MPOOIEMbI TEIIIOIHEPTEeTHKH.

TexHudeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHWE: JBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3meHenue BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYyTBUIKM TOJ| ICUCTBHEM CXKAaTOTO BO3]yXa, HarpeBaHue >pupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3menenne  BHyTpeHHEW  SHepruu  (TeMmrmeparypbl) Tela  MpHU
TeIIonepeaaye.

OnpiT 1o aanabaTHOMY paCHIMPEHUIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO IBUTATES.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3Mmepenne yaenpbHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuwyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenune u kunenue. AOGCOTOTHAS
Y OTHOCHUTEJIbHAs BIIAXKHOCTH BO3ayXa. HackllieHHbIA T1ap. Y aeibHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATypPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckue u amopdHbie Tenaa. AHU30TPOMNUS
cBOMCTB KpucTamuioB. JKuakue kpuctamibl. COBpEMEHHBIE MaTepUAIbL.
[InaBneHue u KpucTaIIU3aNKs. Y IeJabHas TerioTa rmiasieHus. CyomuManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJIYYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMAaTEpUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0bl u3MepeHus BIAXKHOCTH.

HaGnronenue HarpeBanust 1 IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Vyenuueckuii axcnepumenm, 1abopamopusie pabomol

N3Mepenre OTHOCUTENBHOU BIAKHOCTH BO3yXa.

Pa3zneun 4. JaekTpoanHamMuka

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tela. DJNEKTpUuecKuid 3apsid. JBa BHAA 3JIEKTPUYECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsijaa.

B3aumopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBIl 3JIEKTpUYECKHIA
3apsi. Daekrpuueckoe noiie. Hanpsok€HHOCTD AiekTpuueckoro nois. [punnun
CyHepHo3ULINI ANEKTPUUYECKUX TIOJICH. Jlnanm HaAMPSHKEHHOCTH
ANEKTPUYECKOrO MOJIS.



PaGora cun oanekrpocrarnyeckoro modsa.  [lorenuuan. PasHocThb
NOTEHUUANOB. [IpOBOAHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMUII IEUCTBUS AIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTpOCTaTUYECKAsl 3alIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCAaTopa OT IUIOLIAIn
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwlit 31ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONMPOTHBIIEHUE BEIECTBA.
[TocnenoBarenbHOE, MapalIebHOE, CMEIIAHHOE COEITMHEHNUE IPOBOJHUKOB.

PabGora osnexktpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCT
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHKA TOKA.
3akoH Oma 1 TOJMIHOM (3aMKHYTOW) 3iekTpudeckoi 1enu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAs  MPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYyYKOB.

[TomympoBonuuku.  CoOcTBeHHass W MNPUMECHasT  MPOBOJAMUMOCTH
MoJTynipoBoIHUKOB. CBO¥CTBa p—n-niepexoaa. [lomynmpoBoIHUKOBBIEC TTPHUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaX dSJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUUECKUM TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOSITECIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETp,
BOJIBTMETpP, PEOCTAT, MCTOYHHKH TOKA, DJIEKTPOHArpeBaTelbHbIE MPHUOOPHI,
ANIEKTPOOCBETUTEIILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UOJ, TEPMUCTOPHI HW  (POTOPE3UCTOPHI,  TMOJIYIPOBOJHUKOBBIA  JIHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIA/IY MOTIEPEYHOTO CEUCHUSI U MaTEepUaIa.

CwmenianHoe COeIMHEHUE TPOBOHUKOB.



[Ipssmoe wu3MepeHue HIEKTPOABIKYIIEH CcHiibl. KOpOTKOe 3aMblkaHuE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTb BO3IyXa.

OnHOCTOPOHHSISE TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydenne cMemaHHOro COeIMHEHUST PESUCTOPOB.

N3MepeHne neKTpoABUKYILEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Hab6nronenue snektposusa.

MeknpeaMeTHbIE CBSA3H

Nzyuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 Kjacce oCyIIecTBISETCS €
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3€U C Kypcamu MaTE€MaTHUKH,
OMONIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie noHsimusi, CBSI3aHHBIE C U3YYEHHEM METO0B HAYYHOTO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUMOTE3a, PU3NUECKasl BEIIMYMHA, 3aKOH,
Teopus, HaOIIOEHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHas QYHKIUA,
napabomna, runepbosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUECKUE
byHKINU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IMPOEKIHUHU HA OCU KOOpJHHAT,
CJI0KEHHUE BEKTOPOB.

buonoecua: wmexanuyeckoe IBWKEHWE B JKHBOW mipupoxae, muddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUIBI TEILIONEpPEadyH, TEIIOBOE
paBHOBECHUE), DIIEKTPUUECKHE SBICHHS B )KHBOU MPUPO/IE.

Xumus: NTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TE,
KUAJIKOCTEW U Ta3oB, DJIEKTPUYECKUE CBOKWCTBA METAJUIOB, AJIEKTPOJIUTHUUECKAS
JIMCCOLIMALNS, TAIbBAHUKA.

l'eoepagusa: BnaxxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAIIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWJIHHUK, KOHIHUIIMOHED,
TEXHOJIOTUM  TIOJIyYEHUST COBPEMEHHBIX MATEpPUAJIOB, B TOM  YHCJIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJOTHM,  DJJICKTPOCTATHUYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHArPEeBATEbHBIC  MPUOOPHI,  DJIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMHuKa

Tema 3. Mazcnummnoe noe. I1eKmpoOMaZHUMHAA UHOYKYUA

Iloctossaable Maruuthel. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MaruutHoe nosie. BekTop MarHWTHOM MHAYKUMH. [IpuHnmn cynepnos3unnu
MAarHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHAyKUMU. KapTuHa TMHUN MarHUTHON
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe mOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS UIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



NPOBOJIHMKA, KaTymku ¢ TokoM. OmneiT Opcrena. B3aumopaencTBue
MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ Moayiabp W HampabieHue. JIBHKEHHE 3apsiKEHHOU
YacCTHUIIBI B OJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopena.

SlBneHne BIEeKTpOMAarHUTHOM WHAYKIUU. [IOTOK BEKTOpa MarHUTHOM
WHIYKIMHA. OJIEKTPOJABMKYIAs CUJIa MHIYKIUMUA. 3aKOH 3JIECKTPOMArHUTHOU
unaykuu dapanest.

BuxpeBoe anexkTpuueckoe mosie. DJIEKTPOABHXKYINAS CHJIA WHIYKIMUA B
MPOBOJIHUKE, IBKYIIIEMCS TTOCTYNATEIbHO B OJHOPOHOM MAarHUTHOM IIOJIE.

[IpaBuno JleHua.

NHaykTUBHOCTh. SfIBJ€HHME CaMOWHAYKIMU. OJIEKTPOJABIKYIIas CuUJa
CaMOUHAYKIIUU.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

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

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOT'O MTyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TOJIS.

B3aumopernicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON UHAYKIIUH.

[Ipasuio Jlenua.

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

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue nercTBYs IOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBiIeHUs JIIEKTPOMATHUTHOM UHAYKIIHUH.

Pa3znes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUA

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KOJeOaHUSI.
[Mapmonnyeckue konebanus. [lepuon, yactora, aMmuTyaa u ¢asza KojaeOaH.
[Ipy»xuHHBIN MasiTHUK. Marematudueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux kosieOanuid. [IpeBpaiieHue »HEPrUM NPU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJIOTUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosieOanusmu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUU B UJICATHHOM KOJIeOATEThHOM KOHTYDE.

[IpeacraBnenne 0  3aryxarommx  KojeOaHuWsX.  BBIHYXIeHHBIC
MexaHudeckne KosieOanus. Pe3onanc. BBIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KOJIeOaHus.



ITepemennsiii Tok. CHHYCOMAQNBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO0 TOKAa. AMIUIUTYJHOE M JACHCTBYIOIIEE 3HAYECHHE CHUJIbI TOKA U
HaIpPsHKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpebieHue
ANEKTPUYECKON  DHEPrUHM. OKOJOTHMYECKME PHUCKH TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs AIEKTPOIHEPTUH B MOBCEIHEBHOM
KU3HU.

TexHuyeckre yCcTpoMCTBAa M MPAKTUYECKOE MPUMEHEHHE: DJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHOM CUCTEMBbI (TPYKUHHBIN WM
MaTEeMaTUYECKUNA MASTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanune CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

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

Pe3oHanc mnpu mnocnenoBaTelbHOM COEOUHEHUU PE3UCTOpPA, KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb JIMHUY AJIEKTPOIEPEaAYH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

HccnenoBanne 3aBUCUMOCTH TEPUOJIa MAIbIX KOJIOaHUM rpy3a Ha HUTH
OT JIJIMHBI HUTU U MACChI Tpy3a.

HUccnegoBanne mnepeMEHHOr0 TOKa B LENM W3  IOCIEAOBATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OJIHbL

MexaHnueckue BOJIHBI, ycloBUsl pacnpoctpanenus. Ilepumon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJIOIBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3anmHas opuentauus BektopoB E, B, V B 3neKTpoMarHuTHOM BOJIHE.
CBoiICTBA JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakius, uatepdeperiusa. CKopoCcTh JIEKTPOMArHUTHBIX BOJIH.

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

[TpuHLIMIBI paguOCBSI3U U TeNeBUAeHUs. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuuecKkne yCTpOWCTBA U IPAKTUYECKOE INMPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEIOUIIMHE, panap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Kone6mronieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpakxeHus: M IPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepenmm u qudpakiin MEXaHUIECKUX BOJTH.

3BYKOBOI pE€30HAHC.

HaGnronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0N |
9aCTOTOM KOJIeOaHMUIA.



HccnegoBanue  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTpa)K€HHE,
peIoMIICHHE, MTOJIApr3aIus, Tudpakius, HHTepPepeHITsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyu cBera. ToueuHbl HICTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. IlocTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3akOHBI TMpeIOMJICHUS CBeTa. AOCONIOTHBIN
nokasatenb npesomiieHud. I[loaHoe BHyTpeHHee oTpakenue. [IpeaenbHblid yro
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 0esoro ceera. Llger.

CobOuparoriie ¥ pacceuBaroIue JWH3bL. ToHKass suH3a. DOKyCHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o0pakeHHi B
coOMparoIMX W pacCeUBarONIUX JuH3aX. @DopMmyja TOHKOW  JIMH3HIL.
YBenuueHue, 1aBaeMoe JTMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp(}EpECHIIMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceera. JudpakuuoHHas pemérka. YcCIoBUE HAOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonapu3zanus ceera.

TexHUYeCKHEe YCTPOMCTBA M IPAKTUYECKOE NPUMEHECHHUE: OYKH, JIyIia,
dboToanmapaT, MPOSKIIMOHHBIM armapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHA
ONTHKA, TU(PPAKIIMOHHAS PEMIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMoJIMHEHOE PACIIPOCTPAHEHUE, OTPAXKECHUE WU TPEIOMIICHUE CBETA.
OnTtuyeckue MpudOpPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdhepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue qucnepcuu cBera.

[Tomy4yeHnue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

HaGnronenue nonsipuzanuu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mepenune nmokazarenst NpeaoMIICHUS CTEKIIA.

HccnenoBanne CBOMCTB N300paykeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH
'pannubpl  OPUMEHMMOCTH  KJIACCUYECKOM  MexaHukd. lloctynartsl
CIEUHAIBHOM TEOPUU OTHOCUTEIHLHOCTU: WHBAPUAHTHOCTH MOIYJIS CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHUE  BpPEMEHU U
COKpAILICHUE JIJTNHBL.
DHeprusi U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3b Macchl C JHEprued M UMITYJIbCOM PEISITUBUCTCKOW YaCTHIBI.
DHeprus moKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KGAHMOBOU ONMUKU

®dotonnl. ®opmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u uccienoBanue (ororddexra. Onbitel A. I'. Cronerona.
3akonsl doTodrdpdekra. Ypapuenue OitHirerHa s dpotoddpdexra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE ICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COoTHEUHAs! OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Cesertonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUIO o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHuwe u MOIIOLIEHHE
(GOTOHOB TpU TIEpPEeXoje aTroMa C OAHOTO YPOBHSI PHEPTrUU Ha JApyroul. Buwi
criekTpoB. CIEKTp YPOBHEW SHEPrUU aToOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ae bpoisa.  KopmyckyssipHo-
BOJIHOBOU AyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE NMPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue mMHEHYaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Hab6nronenue nmuHeituaToro crekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JT0Ka3bIBAIOIIUE CJIOXKHOCTh CTpPOCHHs spa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesdepdopma mo  ompepeneHuro  cocTaBa
paanoakTuBHOTO wu3MydeHusa. CBoicTBa anbda-, Oera-, ramma-u3ITydeHHUS.
Binsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHast Mmoaens sipa [ elizenbepra—
NBanenko. 3apsa sapa. MaccoBoe umncio sapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacman. [amma-
M3JIy4yeHue. 3aKOH paJuoaKTUBHOIO paciaja.

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

SAnepnsle peakuuu. [lenenue u cuHTe3 A1€p.

SAnepubrit peakrop. Tepmosinepuspiii cunte3. [IpobGiaemMbl U EPCIEKTUBBI
SICPHON SHEPIETUKU. DKOJOTHUYECKUE ACTIEKTHI SEPHON IHEPTETHUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTtoapl HaOIIOICHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHpaMeHTallbHbIC B3auMOJeHCTBUs. EMMHCTBO (U3WYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M IPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, siepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CY€TYMK MOHUBUPYIOLINUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHole pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbel pa3BUTHS acTpOHOMHH. [IpukiIagHOE W MHPOBO33PEHUYECKOE
3HAYECHUE aCTPOHOMMUH.

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

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTh. VcTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CHEKTpaJbHBIA Klacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJEN0BATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEAOBATEIBHOCTU. BHyTpeHHEE cTpoeHue
3BE31. COBPEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKIAECHUU U 3BoJironuu ColiHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u apuxenue CosHIA B
lNanaktuke. Tunbl ramaktuk. Pagmoranaktuku u KBazapbel. UEpHBIE ABIPHI B
SIpax TaJIaKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66nma. PazGeranwue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1usi CeBEPHOTO MOTYyIaApHUs U
SIPKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEeHUE

Ponp ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIIBHOW M JTHYECKOW cdepax IesATEeTbHOCTH YEIOBEKa, POJIb U MECTO
GU3NKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, POJIb
¢dusnueckoii Teopur B GOPMUPOBAHUHU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢puzuku 6a30Boro ypoBHs B 11 Kimacce oCymecTBIsIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C Kypcamy MaTE€MaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO
MMO3HAHUS: SBJICHUE, HAYYHBIA (aKT, TUIOTEe3a, (PU3NYECKasi BEIMYMHA, 3aKOH,
Teopusi, HAOTIOCHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUYECKUE
byHKIIAN: CUHYC, KOCUHYC, TaHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI M UX MPOCKIHNU HAa OCH KOOPJHUHAT,



CJIO)KEHHWE BEKTOPOB, MPOU3BOJHbBIC JJIEMEHTAPHBIX (DYHKIMH, NpU3HAKU
noI00Msl TPEYTOJILHUKOB, OMpeNeNieHHue IUIOMAIM MIOCKUX Quryp m oobéma
TeN.

buonocusa: »nekrpuyeckue SIBICHUS B JKMBOW MPUPOJE, KoJeOaTelbHbIE
JIBYKEHUST B KUBOM TMPUPOJIE, ONTHUYECKUE SIBICHUS B >KUBOM MPHUPOJIE,
JIEUCTBUE paiMalliK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOE€HHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagua: wmarHuTHBIE TMOJIOCa 3€MJIM, 3aJ€XKH MAarHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeus: NVUHUW DIIEKTPOIEpElady, TE€HEPATOp IEPEMEHHOIO0 TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS T€Yb, pajap, paaAuoONpHUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpOEKIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
COJIHEUHAs Oarapes.



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

OcBoenne yueOHOTO mpeamera «Du3nMka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHus  (0a30BbI  YpPOBEHb) JIOJDKHO  OOECHEUHTh  JIOCTHIKEHHE
CJICTYIOIUX JINIYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Yy4yeOHOro mnpenMera «DuU3HKa»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBAaThCA C(POPMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM POCCHUKCKOrO OOIIecTBa,
pacUIMpEeHHUE JKU3HEHHOTO OMNbITa W OIbITa JEITEIIbBHOCTH B IPOLECCE
peanu3alyyd OCHOBHBIX HAINPABIECHUN BOCHUTATENBHOW AESATENBHOCTH, B TOM
YHCJIE€ B YACTH!

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUECKUX T'yMaHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTbh BECTH COBMECTHYIO JCSITEIIbHOCTh B MHTEPECAX IPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aUMOJCICTBOBAaTH €  COLUMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YKCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CcTeTHYECKOro BOCITUTAHHUSA

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOIrO
TBOPUYECTBA, MPUCYILETO PUINYECKON HAYKE;

S) TpyA0BOr0 BOCIIUTAHUS:

MHTEPEC K Pa3IMuHbIM cdepam npodhecCUOHATBHOU NeITeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiie mnpodeccun M peanru30BbIBATH COOCTBEHHBIC >KU3HEHHBIC
IJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO M CaMOOOpa30BaHUIO B
o0nacTu GU3HUKU HA TPOTSYKEHUU BCEU KU3HH,

6) PK0JIOrHYeCKOro0 BOCIIMTAHUS



c(hOpMUPOBAHHOCTh JKOJOTMUECKOW KYIbTYpPbI, OCO3HAHHE TI00aTIbHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUII B OKpYXKarollell cpene Ha
OCHOBE 3HaHUS 1eJIel yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpeHHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HAmpaBIIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) 1EeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKHU;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3ydeHUs: (U3UKU OCYIIECTBIATh MPOCKTHYIO M  HUCCIEI0BATEIbCKYIO
NEATEIIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1€l CTBUA
Bba3oBble Jiornyeckue 1eiicTBUA:

CaMOCTOSATENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LENH NeATEIbHOCTH, 3a/aBaThb MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTM U TPOTUBOPEUMS B PacCMATPUBAEMBIX
(U3HUECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMbI ¢ YUYETOM aHaIU3a UMEIOLIUXCS
MaTepualbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTATOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUIA NEATEIbHOCTH;

KOOPJIMHUPOBaTbh U  BBINOJHATH pPabOTy B  YCJIOBHUSIX pEaJbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBarebckue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEN, KIIOUYEBBIMU MOHATUAMH U METOJAMHU
(u3nUecKoi HayKH;

BJaJ€Th  HAaBbIKAMM  y4€OHO-UCCJIENOBATEIBLCKOM M IMPOEKTHOU
NEeATeIbHOCTY B 00ylacTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOMCKY  METOJIOB  pelIeHHs] 3adad  (U3HUYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJI0B O3HAHUS;

BJQJ€Th BHUJAMM JE€ATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHMUS, €ro
UHTEpIpEeTalry, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYaIIMsIX, B TOM YHCIIE TTPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlU3UpOBaTh 3ajaady,
BBIIBUTATh TUINOTE3y €€ PEelleHUs, HAXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHMI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTHYECKU OLEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTb M (OPMYJIMPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JESITEIbBHOCTH, B TOM YHCJIE€ IPU U3YUEHUH (DU3UKHY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;



yMETh TIEPEHOCUTHh 3HaHHSA 1O (u3MKe B TMPAKTHYECKYIO 00JIacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, MTpeJjIaraTh OpUTHMHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1auH, JOMYCKAIOIIHNE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOy4deHUs HMHOOpManuu (U3UIECKOro COJCpIKaHUS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh ITOUCK, aHAJIU3,
CHUCTEMAaTHU3aIMI0 U MHTEPHpETAIui0O HHPOPMAIIUU Pa3IUYHBIX BUIO0B U (opM
peACTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh cpelicTBa HMHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B PCIICHUM  KOTHUTUBHBIX, = KOMMYHHMKAaTHBHBIX  H
OpraHU3alMOHHBIX 33Jlad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

Co3/1aBaTh TEKCThI (PM3MUYECKOTO COJEPKAHMS B PAa3IMYHBIX (opMarax C
yqéTOM Ha3HaueHHs WHOOpPMAllMM U  1EJIeBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3alliH.

KoMMyHUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBJIATh OOIeHHEe Ha Ypokax GU3UMKA U BO BHEYPOUYHOU
NEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalldid W CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIAaraTh CBOK TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMaThb W HCIMOJIb30BaTh  IPEHMMYILECTBA  KOMAHJIHOM W
WHIMBHIYaJIbHON PaOOTHI;

BBIOMpPATh TEMATUKYy W METOJbl COBMECTHBIX JNEHCTBUM C YUETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

NpUHUMATh 1IeJIM COBMECTHOM JICSTEIbHOCTH, OpPraHW30BbIBaTh W
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacipenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIAaTh PE3yJbTaThl
COBMECTHOU padOTHI;

OIIEHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YaCTHUKA KOMAaHIbl B
oO1uii pe3yabTat 1Mo pa3pab0TaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIICHWBATh HJAEHW C IIO3UIIUM HOBHW3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIJISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO  OCYILECTBJISITh  MTO3HABATEIBHYIO  JIEATEIIBHOCTh B
obmact QUMK W aCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH PEUIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/ay, TIaH BBHITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmdpsATh paMKH  y4yeOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaThb Ha ceO0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO JPYIUIIMA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B ICSATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

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

UCIIOJIb30BaTh TPUEMBI pedIIeKCHU I OIEHKH CHUTyallud, BBIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHHUMATh PEIICHUS IO X
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEATEIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B nporiecce nocTrkeHUsT TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I8 YpPOBHS CpeaHEro oOImero oOpa3oBaHUS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, MIPEITOJIar A0 TITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIETO  CIOCOOHOCTh  TIOHMMATh  CBOE

AMOITMOHAIBHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AOMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TIEIH
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOIS U3 CBOUX
BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh TOHHMMATh  SMOITMOHAIBHOE
COCTOSIHME JPYTMX, YyUYWATHIBaTh €ro TPH OCYIICCTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JIOJbMU, 3a00TUTHCSA, MPOSIBIISATH MHTEPEC U pa3periaTh
KOH(JIUKTHI.

IHHPEAMETHBIE PE3YJIBTATDBI

K xonmy oGyuenus B 10 kyacce mpeaMeTHblE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:



JEMOHCTPHUPOBATh HA PUMEpPAX POJb U MecTO (PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TPAKTUYECKOM JACSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUYECKUX MOJICIICH:
MaTepHalibHasi TOYKa, WHEpIHalbHAs CHCTeMa OTCYEéTa, adCONIOTHO TBEPIOE
TE€J0, WJIeaTbHBIN a3, MOJEIU CTPOEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEIl,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHuU HU3NUECKUX 3a/1a4;

pacrio3HaBaTth (U3WUYECKUe SIBICHUSA (TPOLIECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJIPHO-KMHETUYECKOW TEOpPUH CTPOCHUS
BEUIECTBA W  JJICKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JIBW)KEHUE, CBOOOJHOE TAJeHUE TeJ, JBWXKEHHE IO
OKpY>KHOCTH, HWHEpLHMs, B3auMojeiicTBue Tein, audPysus, OpoyHOBCKOE
JIBWYKEHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXJICHUH), TEIUIOBOE PABHOBECHE, MCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3AllMs, KWUIIEHHE, BIAXHOCTh BO3/YyXa, IOBBIIICHUE
JABJICHUSl Ta3a TPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OIpolleccax, dJIEKTpHU3alus Ted,
B3aUMOJEMCTBUE 3aps/IOB;

OMKCHIBATh MEXaHUYECKOE JBUIKEHUE, UCTIONB3YS (PU3HMUECKUE BETUYUHBI:
KOOpAWHATA, MYTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHUE, Macca Teja, CHIIa,
UMITyJIbC ~ Tela, KUHETHYeCKass  dSHEpPrusi, IMOTCHIMAJbHAs  DHEPIHus,
MexXaHu4eckass paboTa, MeXaHW4YeCKas MOIIHOCTh; MPU OMHCAHUHU MPABUIBHO
TPaKTOBaTh (DPU3UUYECKUN CMBICI HCIIOIB3YEMBIX BEJIMYMH, UX O0O3HAYCHUS U
€IMHUIIBI, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUUHY
C JIpYTrdMHU BEJIMYMHAMU,

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEN W TEIJIOBBIC SBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JABJICHUE Ta3a, TeMIlepaTrypa, CpeIHSs
KUHETUYEeCKast SHEPTHUS Xa0TUYECKOTO JIBUYKEHUS MOJIEKYI,
CpeIHEKBaJpaTUUHas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JBUTATENS; TPU ONMUCAHWUW TIPABUIBHO TPAKTOBATh (PU3WYECKUIA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, WX 0003HAUYCHUS] U €IUHUIIbI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIME TAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE JJICKTPUUYECKHE  CBOMCTBAa  BEIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIMOJB3Ys] (PU3NUYECKHE BEIMYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMIPSKEHHOCTD MOJIs, TOTCHITHA,
Pa3HOCTh TOTCHIIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATh (hU3UUECKUI
CMBICJT HCTIOJB3YEMBIX BEJMYWH, WX OOO3HAYCHUS W CIWHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYyTUMU
BEITMYNHAMU;

aHAIM3UpOBaTh  (U3UYECKUE TPOIECCHl W SABJICHUS, HCIOIB3YSA
¢u3nueckrue 3aKOHBI W MPUHIUIBL: 3aKOH BcemupHoro tsaroteHus, [, 11 u III
3akoHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPIrHH, 3aKOH
COXpaHEHUsI UMITYJIbCca, TPUHITUI CYNEPIO3UIIMN CHJI, TIPUHIIUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCY€Ta, MOJCKYJISIPHO-KMHETHUECKYI0 TEOPHIO
CTPOEHHMSI BELIECTBA, ra30BbIC 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTruu
TEIUIOBOTO JIBWXKEHHUSI MOJEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoil, MepBbId 3aKOH
TEPMOJAMHAMHKH, 3aKOH COXpPaHEHUsS 3JIEKTPUUECKOro 3apsaa, 3akoH Kymowna,
IIPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOe
BBIPOKEHHE U YCJIOBHSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHATH OCHOBHBIC TMPUHLMUIBI JEUCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHUS UX 0€30MacHOr0 MCIOJIb30BaHUS
B MTOBCETHEBHOM KU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIEAOBAHUIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 NPENJIOKEHHOTO O0OpYAOBaHMS, MPOBOIUTH ONBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYUIIECTBJISTh MPSIMbIE M KOCBEHHBbIE M3MEpEHUs (PU3NYECKUX BETUYHH,
OpyU STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHMS U HCIOJb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHM, MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(uKcHupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHUX BEJIUYUH B
BUJI€ TabnuIl U TpaduKoOB, JAeJaTh BbIBOBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0IroAaTh MpaBmiia OE30MACHOTO TPyla IPU MPOBEAECHUH HCCIEeIOBaHUN
B paMKax y4yeOHOro 3KCIEepUMEHTa, Y4EOHO-UCCIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  MCHOJb30BAaHUEM  U3MEPHUTENbHBIX  YCTPOHCTB U
71a00paToOpHOTO 00OPYIOBAHUS;

pemarb pacu€THble 3aJayd C SIBHO 3aJaHHON (U3HYECKON MOJEINblo,
UCTIOJIb3Ysl (PU3NYECKUE 3aKOHbl M IPUHLHUIIBI, HA OCHOBE aHalM3a YCIOBUS
3aJlaud BBIOUpPATHh (PU3UUECKYIO MOJEJNb, BBLACIATh (PU3MUECKUE BEIMYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pEelIeHHUs, MPOBOAUTH PacuéThl U OILICHUBATh
PEeaIbHOCTb MOJYYEHHOTO 3HAaYeHHsI (PU3NUECKON BEJIMUMHBI,

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

UCTIOJb30BaTh  MpPU  pEUIeHHMM  y4yeOHBIX  33Jady  COBPEMEHHbIE
MHPOPMAIIMOHHbIE  TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpPUpPOBaHUS,
UHTEpIpEeTallud M  NOPEJICTaBICHUS Y4yeOHOW UM HAyYHO-TIOMYJISIPHON
uHpOpMalMy, TOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPHI BKJIaJa POCCUWCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHA;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss Oe30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMU YCTPONCTBAMH, NIl COXPAHEHUS 37J0POBbS U COOTIOACHHSI HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYKaIOILEH Cpee;

paboTaTh B TpYIIE C BBIIOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPEAENsATh O0S3aHHOCTH U
IUIAHUPOBAaTh  JI€ATEIbHOCTh B HECTAHAAPTHBIX CHUTYyallUsAX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXIOTO M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMOU MPOOJIEMBI.

K konmy oGyuenuss B 11 kijacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JE€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKH M
TEXHOJIOTMH, B MPAKTUYECKOU NESITENBHOCTH JIOJEH, HEIOCTHOCTh U €IMHCTBO
$u3nyecKoil KapTUHBI MUPA;



YUUTBHIBATh TPAHUIBI NMPUMEHEHUS HW3YYCHHBIX (U3HUECKUX MOJETCH:
TOUCYHBINA DJCKTPUUECKUN 3apsil, Jyd CBETa, TOYCUHBIM HCTOYHUK CBETA,
sfIepHass MOJCNIb aToMa, HYKJIOHHas MOJENbh aTOMHOTO sipa TPH PEHICHUU
dusnyeckux 3amad;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKH W KBAaHTOBOW (U3UKH: DIICKTpUUCCKas
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHICTBHE  MAarHUTOB, DJJIEKTPOMAarHUTHAas  WHIYKIUS, JIEHCTBUE
MarHUTHOTO TIOJII HAa TIPOBOJAHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHUS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHECHUE
CBETa, OTpaKCHUE, MpesIoMIIeHNE, HHTephepeHIus, TUPPaKIH ¥ TOIIPU3AIUI
CBeTa, TUCTepcHst cBeTa, hoTodniekTpudeckuil a¢dext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAS PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEHIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, DJICKTPUYECKYI0  TMPOBOJAMMOCTb  PA3JIMYHBIX  Cpel) W
AJIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCIONIB3Yd (PU3NYECKUE BEIIUYUHBI:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, FICKTPUUECKOE HANPSKEHHE, DIIEKTPUIECKOE
COTNPOTHUBJICHUE, PAa3HOCTh IOTEHIIMAJIOB, SJIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, HWHIYKUMS MarHUTHOrO TMoJsi, cuina Awmmepa, cuna Jlopenia,
UHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJI U YacTOTa KoJIeOaHUU B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKA B
nmpolecce TapMOHUYECKUX  DJIEKTPOMATHUTHBIX — KojeOaHuif, ¢GOKycHOe
PACCTOSTHUE M ONTHYECKas CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(U3HUECKUIl CMBICT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JAaHHYIO (U3HMYECKYI0 BEIUYUHY C
JAPYTUMHA BEJTMYNHAMUY;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHWUS M TMPOIECChI, HCIOJIb3YS
¢du3nuecKrue BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETAa, DHEPTUsl U UMIYJIbC (OTOHA, MEPUOJ TOJIypaciaaa, dHEPrHs
CBSA3U ATOMHBIX SjIep, NPH OINKCAHUU TPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CAWHHIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UYECKON BEIIMUNHBI,

aHAMM3UpOBaTh  (DU3UYECKHME TPOIECChI M  SIBIICHUS, HCIOIB3YS
¢du3nuecKre 3aKOHbI U MPUHIUIBL: 3aK0H OMa, 3aKOHBI MOCIEI0BATEILHOTO U
MapajuieIbHOTO COEAMHEHUsT TPOBOAHUKOB, 3akoH JDxoyns—Jlenna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSAMOJUHEHHOTO PaCIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI TMPEJIOMIICHUS CBETa, yYpaBHCHHE
OiinmreriHa st GoTorddexTa, 3aKOH COXPAHSHUS DHEPTUH, 3aKOH COXPAHCHUS
HUMITYJIbCa, 3aKOH COXPAHECHHS HJICKTPUUECKOTO 3apsija, 3aKOH COXPaHCHHS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YECKOe
BBIPKEHHE U YCJIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHria;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKHUM 3EPKajioM,
TOHKOM JIMH301;

BBITIOJTHATh IKCIIEPUMEHTHI TI0 HCCICIOBAHUIO (PU3UYECKHUX SIBICHUA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX M3MEPEHUH: MPU STOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO OSKCIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO 000pYAOBaHHS, MPOBOIUTH OIBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBCHHBIE M3MEPCHHS (PU3UYCCKUX BEINUHH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO HM3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHHUEM
NpSIMBIX HM3MEPEHUN: TIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pE3yNIbTaThl IOJYUYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIIMYMH B BUAC TAOIHUI] U
rpaduKoB, JeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

COOIOIaTh TpaBWiIa OE30MACHOTO TPyIa IIPH MPOBEICHUHN HCCIICTOBaHUI
B paMKax y4eOHOro 3KCIepUMEHTa, Y4eOHO-UCCIIeOBATEILCKON U MPOCKTHON
JCATCIBHOCTH  C  WCIOJh30BAHUEM  HU3MEPHUTCIBHBIX  YCTPOHUCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacu€THbIC 3aJaddl C SIBHO 3aJaHHON (U3MYECKON MOJEINbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3a/la4il BBIOMPATHh (PU3UYECKYIO MOJICNb, BBLACIATH (DU3MUCCKHUE BEIUYUHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThI U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHUSI (PU3UIECKON BEJTMYNHBI,

pemiarthb KauyeCTBCHHBIC 3aJ1a4H: BBICTpanBaTh JIOTUYECKH
HETPOTHUBOPEYMBYIO IIETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBIICHUS;

UCTIONB30BaTh  MPU  PEIICHHH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH  JUII  TOWCKa,  CTPYKTYPHUPOBAHUS,
UHTEPIPETAlMd HW  TPEJACTaBICHHUS Y4eOHOW ©  HAYYHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PA3IMYHBIX HCTOYHHKOB, KPHTHYCCKU
aHATM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIHIO;

OOBSICHATh TPHWHIIMITEI JACHCTBHS MAIllMH, MPHUOOPOB M TEXHUYECCKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX O€30MacHOTO  WCIOJIB30BAaHUS B
IMOBCEIHEBHOM KM3HHU;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

MCITIOJb30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3HKE B TIOBCETHEBHOM KU3HU
st obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHHYECKUMHU YCTPOMCTBAMH, JIJISi COXPAHCHHS 37J0POBBS U COOTIOACHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TPYIIIE C BBIITOJHCHUEM pa3JIMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIBI, PAlMOHAIBHO PACIPEACATh OO0S3aHHOCTH U
IUTAHUPOBATh  JIEATEIBHOCTh B  HECTAHIAPTHBIX CHUTYyallUsAX, aJCKBaTHO
OIICHWBAaTh BKJAJ KAXKIOTO W3 YYaCTHHUKOB TPYNIBI B  pPEIICHUE
paccMaTpruBaeMou PpOOJIEMEL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
HaumeHnoBanue KouuyecTBO 4acoB
Ne JaekTpoHHbIe (HU(pPOBbHIE)
pa3iejioB H TeM KoHTpoJbHbIE IIpakTn4yeckue
n/n Bceero o0pa3oBaTe/ibHbIE PECYPCHI
NporpamMmbl padoTbl padoThI
Pazgen 1. DU3UKA U METOJbI HAYYHOI'O ITO3HAHUA
11 ®dusuka U METOIBI 5 ’ bubmuorexa [JOK
’ HAY4YHOI'O MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Brommozexa [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22| Jmasiia 7 https://m.edsoo.ru/7f41bf72
3aKOoHbI
23 COXPAHCHIS B 6 | ) bu6mmoreka [IOK
) p https://m.edsoo.ru/7f41bf72
MEXaHHKE
Wroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHIECKOMN
TEOPUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72




39 OCHOBBI 10 bubmuorexa [JOK
’ TEPMOAMHAMHUKH https://m.edsoo.ru/7f41bf72
ArperaTtHblie
13 COCTOSTHUS 5 bubmuorexa [JOK
’ BemectBa. Pa3oBrle https://m.edsoo.ru/7f41bf72
nepexoabl
Wroro no pasaeny 24

Paznen 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1
UMEKTPOCTATHA 10 https:/m.edsoo.ru/7f41bf72
ITocTostHHBIN
40 ANEKTPUUYECKUIN TOK. 12 bubnuorexa [JOK
' Toku B pa3muUHBIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOBIIO 68

[TPO'PAMME




11 KIIACC

HauMeHOBaHHE KoaugecTBO yacoB
Ne dueKkTpoHHbIE (LM (POBbLIE)
pa3iejioB H TeM KoHTpoJibHbIE IIpakTn4yeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpaMmslI padoThI padoThI
Paznea 1. JIEKTPOJINMHAMMUKA
MarsuTHoe I10JI€.
1.1 DIEeKTpOMarHuTHas 11 1 3 bubmorexa LOK
) p https://m.edsoo.ru/7f41c97c
WHIYKIUS
Hroro no pasneny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbI
Mexanunueckue n
2.1 SJICKTPOMATHUTHEIE 9 1 bubnnorexa LIOK
) P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
MexaHn4uecKkue 1
2.2 DJIEKTPOMATHUTHEIE 5 1 bubnnorexa LHOK
) P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.3 O
frriKa 10 3 https://m.edsoo.ru/7f41c97c¢
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEIIHATBHON
Teopuun
OTHOCUTEJIBHOCTHU

but6mmorexa [IOK
https://m.edsoo.ru/7f41c97c¢




Uroro no pazgeny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJIEeMEHTHI KBAaHTOBOM 6 bubnuorexa [JOK
’ OITUKU https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.2 CrtpoeHue aToMa
TPOCHIE aToM 4 https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
4.3 A
TOMHOE A1pO 3 https://m.edsoo.ru/7f41c97c

Htoro no paznemny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

51 DJIEMEHTHI aCTPOHOMUU ; 1 bubnmnoreka [HOK
' ¥ acTpOH3HUKH https://m.edsoo.ru/7f41c¢97c
Wroro no pazaeny 7

Paznesn 6. OBOBIIAIOHIEE ITOBTOPEHHUE

6.1 O06o06maromee 4 bubanoreka LIOK
' [IOBTOPEHUE https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 68 5 7
YACOB I10 [TIPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KoanuecTBo yacos JIeKTPOHHBbIE U(PPOBHIE
11/-11 Tema ypoka Beero KonTtpoJubHbie IIpakTn4yeckue oOpa3soBaTelibHbIE
r
padoThI padoThI pecypcol
®usuka — Hayka O pUpOE.
1 Hayunsie MeT(}),K bl HOII:HEI:HI/ISI 1 bubmorexa HOK
ya A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Ponb 1 MecTo usuku B
OpPMUPOBAaHUU COBPEMEHHOM
2 Eap HOI;/'I KapTUHBI nfn a, B 1 bubmorexa HOK
yi P . pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATETbHOCTH
JIoaen
3 CraproBasi KOHTpPOJIbHAs paboTa 1
MexaHuyeckoe IBUKEHUE.
OTHOCUTENBHOCTD
4 MEXaHUYECKOTO JTBUKECHUS 1 bubmmorexa [JOK
A ) https://m.edsoo.ru/ff0c3508
[Tepemenienue, cCKOpoCTb,
YCKOpEHUE
5 PaBHOMEpPHOE NpAMOIMHENHOE 1 bubnuoreka [IOK
JBHMKCHHUC https://m.edsoo.ru/ff0c3620
6 PaBHOyCKOpEeHHOE ] bubnnoreka [JOK
MPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e
7 CBobOoaHOe nageHue. Y CKopeHue . bubnuorexa [JOK
CBOOOHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39¢cc




KpuBonuneiinoe 1BUXeEHUE.

8 JBrmxeHne MaTeprualbHOM TOUKHU bubmorera [TOK
P https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTH
[IpuHIUIT OTHOCUTETBHOCTH
9 lNanunes. MuepunanbHbie bubnunoreka [HOK
cuctembl otcuera. [lepBriil 3aK0H https://m.edsoo.ru/ff0c3be8
Hprorona
Macca Tena. Cuna. [Ipunuun
10 cymnepro3unuu cuii. Bropoit bubmuorexa [JOK
3akoH HprotoHa s https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOUKH
1 Tpernii 3akoH HproTOHa 1151 bubnuorexa [JOK
MaTEePUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TSATOTECHHUS.
12 Cuna tsoxectu. [lepBas bubmorexa HOK
- HeP https://m.edsoo.ru/ff0c3d00
KOCMMYECKasi CKOPOCTh
13 Cuna ynpyroctu. 3akoH ['yka. bubnuoteka [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument
14 TpeHust. Cuiia COpoOTUBICHUS bubnnorexka [JOK
IIPU JABVDKECHUU Tela B XKUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJIY Tase
[ToctynarenbHOE 1
15 BpAILIATEIIbHOE IBUKEHHE bu6mmorexa [IOK

a0COJIIOTHO TBEPOTO TENa.
Mowmenrt cuibl. [1nedyo cuibl.

https://m.edsoo.ru/ffOc41a6




YcnoBus paBHOBecHs TBEPAOTO
Tena

16

Nmnynbc maTepuanbHOM TOYKH,
CUCTEMBbI MaTepUAIIbHBIX TOYEK.
Nmnynbe cumbl. 3akoH
COXpaHEHUs NMITYJIbCa.
PeaktuBHOE NBHXKEHUE

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

17

PaGota u MOLTHOCTD CHITBL.
Kunernueckas sHeprus
MaTepuaIbHOI Touku. Teopema
00 U3MEHEHUN KHHETHICCKOW
SHEPTUH

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

18

IloTreHunanpHas 3HEPrHUs.
IloTeHumanpHas 3HEPIrust ynpyro
ne(OPMUPOBAHHON MPYKUHBI.
[ToreHnmanpHas 3HEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

19

[loTenumnanbHbIE U
HENOTECHIUAJIbHEIC CHIIBL. CBI3b
paboThl HEMOTEHITUATBHBIX CHUJI C
H3MEHEHHEM MEXaHMYeCKOM
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

JlabopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHUEM




MEXaHUYECKON PHEpPruu Tea Ha
[IpUMepe PaCTIKEHUS
PE3UHOBOTO JKT'yTay

21

KontposbHas paboTa mo teme
«Kunematuka. J{lmHamuka.
3aKOHBI COXpPaHEHUS B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

22

OCHOBHBIE TTOJIOKEHHS
MOJ'IGKy.TIHpHO—KHHGTH‘lGCKOﬁ
TCOPHH. BpOYHOBCKOC JABHXCHHUC.

Auddysus

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

23

XapakTep ABUKECHUS U
B3aMMO/ICHCTBUS YaCTHII
BemiecTBa. Mojienu cTpoeHus
ra3oB, KHUIAKOCTEH U TBEPIBIX TEI

24

Macca monekyin. KonuuectBo
BemiecTBa. [locTognuas
ABoraapo

25

TeruoBoe paBHOBeCHE.
Temneparypa u €€ usmMepeHue.
[Ixana remneparyp Llenbcus

26

WUneanbusrii raz 8 MKT.
OcHoBHoe ypaBHeHnne MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

27

AOcomtoTHas TemIepaTypa Kak
Mepa CpeIHEN KUHETUYECKOM
SHEPI'UU ABHXKEHHS MOJIEKYJI.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcS511e




YpaBHenue Menpeneena-
Knaneiipona

3akoH [lanpTona. ['a30BEIe

28
3aKOHBI
JIaboparopHast pabota
29 «MccnenoBanne 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSIHHS
Pa3pexKEHHOT0 ra3a»
N3omnporeccel B naeanbHOM Tra3e
30 U UX Tpaduueckoe bubmmorexa LOK
P https://m.edsoo.ru/ff0c570e
MpEeACTaBICHUE
BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
31 CrocoObI €€ U3MEHEHUS. bu6mmoreka [IOK
KonnuecTBo TemnoTel u paboTa. https://m.edsoo.ru/ff0c5952
Buytpennss sneprus
0JIHOATOMHOT0 MI€AJIbHOTO ra3a
bu6nmoreka [JOK
32 Bunael rerionepenaun
A pea https://m.edsoo.ru/ff0c5¢36
VY nenpHas TENIOEMKOCTh
3 BeniecTBa. KomuecTBo TEMIOThI bubmuorexa [JOK
IIpU TeIUIonepeaaye. https://m.edsoo.ru/ff0c5¢c36
AmabaTHBIN mpoIecc
34 IlepBblii 3aKOH TEPMOAMHAMMKY U bubmuoreka [IOK
€ro IpUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
35 HeoOpatumocTs mporieccoB B bubnmoreka [JOK




npupoze. Bropoii 3akoH
TEPMOJIUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunmun nevicrBus u KI1/]

bubmuoreka [JOK

36
TEIJIOBOM MAIlIUHEI https://m.edsoo.ru/ff0c600a
37 Hukn Kapno u ero KIT{
18 DKosornyeckue mpoodIeMbl
TETUIODHEPTETUKH
O0600@anImii Ypox
39 «Mouexyins Has}IIp ¢busuka bubmorexa HOK
yp ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKH
KontponbHas paboTa mo teme
40 «MonexkynsapHas Gpuzrka bubmorexa HOK
yAp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJUHAMUKH
[TapooGpa3zoBanue u
41 koHaeHcanua. Mcrapenue u bubmmorera [TOK
A T p https://m.edsoo.ru/ff0c63b6
KHAIIEHUE
AOCOIIOTHAST 1 OTHOCUTEILHAS
42 BJIQXKHOCTB BO3yXa bubnmorera [TOK
OAYXA. hitps:/m.edsoo.ru/ff0c64ds
Hacwimennsiii nap
TBépnoe Teno. Kpucrammueckue
1 aMopdHEBIE Tena. AHU30TPOIHUS
43 013017101;2) KkpucTamios. JKu Eme bubmorexa LHOK
p - R https://m.edsoo.ru/ff0c65f0
Kkpuctaiibl. COBpeMeHHbIE
MaTepuabl
m [InaBnenue u KpucTauIA3anus. bubnnorexka [JOK

VY aenpHas TEmIoTa IJIaBICHUS.

https://m.edsoo.ru/ff0c6708




CybOnumanmst

45 VYpaBHeHHe TEII0BOro H6anaHca bubmmorexa LIOK
P https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tel.
46 OnexkTpudeckuii 3apsj. JIBa Buaa bubmorera [TOK
P DA A https://m.edsoo.ru/ff0c6bce
JIEKTPUUYECKUX 3aps 0B
[IpoBOIHMKH, AUBIIEKTPUKH U
47 IIOJIYTIIPOBOIHUKH. 3aKOH bubnnorexa [HJOK
COXPAaHEHUs IEKTPUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsna
B3aumoneiictBue 3apsioB. 3akoH
48 Kynona. Toueunslii bubmmorexa LOK
y ' . https://m.edsoo.ru/ffOc6ce4
AIEKTPUUYECKUI 3aps]l
Hanps:k€HHOCTB 37IEKTPUUECKOrO
49 nos. [IpuHnmn cynepnosuuuu bubnnoreka [JOK
JIIEKTPUYECKUX MoJel. JInuuu https://m.edsoo.ru/ffOc6df2
HaIPsSKEHHOCTH
PaGora cun
50 3JEKTPOCTATUYECKOTO MOJIA. bubnnorexka [JOK
Ilorenmuan. PasHocTh https://m.edsoo.ru/ff0c6f00
MOTEHI[MAJIOB
[IpoBOIHMKY U AUDIIEKTPUKH B
51 JIIEKTPOCTATUYECKOM II0JIE. bubnnoreka [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
52 OnektpoémkocTs. KonaeHncarop bubnmoreka [JOK




https://m.edsoo.ru/ff0c7126

53

OneKTpOEMKOCTb MIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOrO KOHJIEHCAaTopa

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

54

JlaGopaTopHas pabora
"M3mepeHue aneKTpOEMKOCTH
KOHJieHcaTopa"

55

[Tpunuun neificTBus u
IIPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOI'O arapara,
CTPYHMHOTI'O IIPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIleHHE AIEKTPONpuOOpOB

56

DNEeKTPUUECKUN TOK, YCIOBUS €ro

cymiectBoBaHus. [TocTosHHBIN
ToK. Cuna Toka. Hanpsixenue.

Comnporusnenue. 3akon Oma st

y4acTKa UEeMH

57

ITocnemoBarenpHOE,
napajuiesIbHOe, CMEIIAHHOE
COCTMHEHHE IMPOBOTHIUKOB.
JlabopaTopHas pabota
«3yueHne cMenaHHoro
COCJTUHEHUS PE3UCTOPOB)

0.5

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

58

Pabora 1 MomIHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838




59

3axod Oma 111 HOJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTkoe 3ambIKaHUE.
JIaboparopHast pabota
«U3mepenne D/1C uctounuka
TOKA ¥ €T0 BHYTPEHHETO
COIPOTHUBIICHUS

0.5

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

60

DneKTpOHHask IPOBOAUMOCTD
TBEPIBIX METAJLIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJIJIOB OT
TEMIIEPaTypBbI.
CBepXmpoBOIMMOCTh

61

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyUYKOB

62

[TonynpoBoHHMKH, UX
cOoOCTBEHHAas U MpUMeECHast
npoBoAUMOCTb. CBOMCTBA p—n-
nepexona. [lonynpoBogHUKOBEIE
npubopsI

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

63

DNEeKTPUIECKU TOK B pacTBOpax
U pacIuIaBax 3JIEKTPOJIHUTOB.
DNeKTpOoIUTHYECKAs
JccOolMaIus. DIEKTPOIIU3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

64

DJIEKTPUYECKUH TOK B Ta3ax.
CaMocTOSITeNTbHBIN U
HECAMOCTOSITENIbHBIA pa3psl.
Monnus. [nazma

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae




DnexTpuueckue nprudopsl U

65 YCTPOMCTBA U UX MIPAKTHUUECKOE ! bubnnoreka [HOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

66 O6o0maromuii ypok ! bubmuorexa [JOK
«NEKTPOIUHAMHUKA» https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme

67 «Qnekrpocraruka. [locrosHHbIN ! bubnuorexa [JOK
3JeKTpudecKuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

Pesepsubiii ypok. KonTponbsHas

68 aborta o Teme 1 bubmmorexa LOK

? " https://m.edsoo.ru/ff0c8c56
DNeKTpoAHAMUKA
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne
wn Tema ypoxka B KoHnTpoJbHbIE IpakTnyeckue o0pasoBaTe/bHbIE
cero
padoThI padoThI pecypchbl
[TocTostHHBIE MATHUTHI U X
B3auMoJieicTBUEe. MarHuTHOE
. bubmuorexa [JOK
1 noJsie. Bektop MaruuTHON 1
. https://m.edsoo.ru/ff0c9778
WHIYKUIUA. JIMHUY MarHUTHOM
WHIYKIIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C
) ToKOoM. OnbIT Dpcresa. 1 bu6nnoreka [JOK
B3anmopeiicTBre NpoOBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGoparopHas pabota
3 «3 peHHF; MaFI:-II/ITHOFO TIOJIS 1 1 bubmmorexa LIOK
yi https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM
JlelicTBME MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
4 Awmmiepa. JlaboparopHas pabota | 1 bubnuotexa [JOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
but6mmoreka [IOK
5 JBIOKYIIYIOCS 3apsSDKEHHYIO 1

yactuiy. Cuia Jlopenna. Pabota

https://m.edsoo.ru/ff0c9df4




cuibl JlopeHua

DNeKTpOMarHuTHast UHIYKITHS.
[ToTok BekTOpa MarHUTHOM
1503010790020, D1 (OR713914% 9117178
3aKOH 3JIEKTPOMarHuTHOM
unaykiuu dapanes

JlaGopaTopHas paboTta
«HccnenoBanue sBICHHS
AJIEKTPOMArHUTHON MHYKIIUN))

bubmnoreka IIOK
https://m.edsoo.ru/ffOcal50

NunykTUBHOCTD. SIBIICHUE
camounaykiuu. 3/1C
CaMOMHAYKIMHU. DHEPTHUs
MAarHUTHOTO TOJI KaTYLIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubmnoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U uUX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHuTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII,
VHIYKINOHHAs I1€Yb

10

Oo6o0maromuit ypok
«MarHuTtHoe moiJe.
BJICKTpOMaFHI/ITHaSI I/IH)IYKHI/IH»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
BHGKTpOMaFHI/ITHaSI I/IH)IYKIII/IH»

bubnunotexa LIOK
https://m.edsoo.ru/ff0cad58




12

CB00OOIHBIE MEXaHUYECKHE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/1a MaJIbIX KOJIeOaHU
rpy3a Ha HATH OT JTHHBI HUTH U
MacChl Tpy3a»

14

KonebarenbHblil KOHTYD.
CB00OIHBIE AIIEKTPOMArHUTHBIE
Kos1e0aHus B UA€aIbHOM
K0J1e0aTeIbHOM KOHTYDE.
AHanorust Mexuy
MEXaHUYECKUMH U
3JIEKTPOMarHUTHBIMU
KoJe0aHusIMU

bubmnoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpAaHEHUs JHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

bubanoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

Hpe,Z[CTaBJ'IeHI/IC 0 3aTyXaruux
KoJIeOaHMSX. BLIHy)KIleHHLIe
MEXaHUYECKHE KOJICOaHus.
Pe3onanc. BLIHy)KIleHHBIe
OJICKTPOMArHMTHBIC KoeOaHus

bubnunorexa LIOK
https://m.edsoo.ru/ff0cbb86




17

[TepemenHbIN TOK.
CunyconaJIbHbIN TEPEMEHHBIN
TOK. MOILIHOCTh NIEPEMEHHOTO
TOKa. AMILTUTYIHOE U
JEHCTBYIOLIEE 3HAYEHNUE CHUIIbI
TOKa U HaIPSKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmarop.
[IpousBoacTBo, nepenaya u
noTpeOIeHNE SIEKTPUICCKOI
SHEPTUH

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIEKTPUIECKOTO
3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JINHUI
JJIEKTpoIepesay

bubmnoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU TIPU
MPOU3BOJCTBE AJIEKTPOIHEPTUH.
Kynbrypa ncnosnb3zoBanus
3IEKTPOIHEPTUH B
MMOBCEAHEBHOM KU3HU

21

MexaHn4uecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuos.
CKopoCTh pacupoCTpaHEHUs U
JuiHa BoJiHbl. [lonepeunsie u
MPOJI0JIbHBIE BOJTHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTbH 3BYKa.

I'pomkocTs 3ByKa. BeicoTa ToHa.

bubanoreka LJOK
https://m.edsoo.ru/ffOcccOc




TemOp 3ByKa

SHCKTpOMaFHI/ITHLIC BOJIHBI, UX

23 cBOMcTBa U ckopocTsk. [llkana bubmmorexa [IOK
P ’ https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHUMnIBI paIUOCBSI3U U
24 TeneBuacHud. Pa3Butue cpeacTs
cBa3u. Paguonokauus
)5 KonTponbnas padora bubnmnoreka HOK
«KoiiebaHus 1 BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonuneHOe
26 pacIpocTpaHEHUE CBETA B bu6nuoreka [IOK
onHOpoaHOM cpeae. Toueunbli https://m.edsoo.ru/ff0cd350
HUCTOYHHUK cBeTa. JIyu cBeTa
OTtpakenue cBeTa. 3aKOHbI
7 otpaxkeHus ceera. [loctpoeHue bu6nuorexa [IOK
M300pakKeHH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenominenne ceera. [lonHoe
)% BHYTpPEHHEE OTpa’KEHUE. bu6muoreka [JOK
[IpenenbHbIN yroJ MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlabopaTopHas pabota
29 «I/ISMIZ eHI:/Ie nopKa3aTen${ bubmmorexa [TOK
P https://m.edsoo.ru/ff0cd67a
MPETIOMIICHUS CTEKIIa)
30 JIunsel. [Toctpoenne bubmuorexa [IOK

M300pakeHU B JIMH3E.

https://m.edsoo.ru/ffOcddle




®dopmysia TOHKOH JTMH3BI.
YBenuueHue JIMH3bI

31

JlaGopaTopHas pabora
«HccnenoBanue cBOUCTB
M300pakKeHUH B JIMH3AX)

32

Hucnepcus ceera. CroxxHbIN
cocTaB Oeoro cBera. L[Ber.
JlaGopaTopHas paboTta
«HabmoneHue nucnepcuu
CBETa»

33

WnTepdepennus creta.
Judpakuus cBeTa.
JudpakuronHas pemeTka

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

34

HOHepe‘IHOCTb CBCTOBBIX BOJIH.
HOJ'ISIpI/BaI_II/IH CBCTa

bubmnoreka IIOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue npuodopsl U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOT0 MPUMEHEHUS

36

['panu1bl MPUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIBHOCTH

bubanoreka LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHUE IITHHBI

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus u UMITYJbC

bubanoreka [JOK




PENATUBUCTCKON YaCTHUIIBI.
CBs3b MacChl € SHEPTUEH 1
HUMITYJIbCOM. DHEPTHUs MOKOS

https://m.edsoo.ru/ffOcfc68

Kontponbhas padota «OnrTuka.

but6mmoreka [IOK

39 OCHOBBI CTICIUATBHOU TCOPHHU
B P https:/m.edsoo.ru/ffOCt6f0
OTHOCHUTEIBLHOCTH

40 ®otonsl. ®opmyna [1nanka. bubnmnorexka HOK
DHeprus U UMMIyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAaHUE Eu6 10K

nOInoTEKa

41 oroa(pdexra. OnpITe A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddeKTa.

1 VYpaBHeHue DitHIITEHA 17151 bubnuorexa [IOK
dboToarddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
JlaBnenne cBera. OnbiTel I1. H.

43 JlebeneBa. XuMudeckoe bubnmorexa LOK

. ) https://m.edsoo.ru/ff0d04a6
JIEWCTBUE CBETA
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:

44
($oTORIEMEHT, POTOAATUHK,

CONHe4YHas OaTapesi, CBETOUO]T

45 Pemenue 3agay mo teme bubnunotexa LIOK
«DJEeMEHTHI KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302

46 Mopaens atoma TomcoHa. bubnunotexa LIOK

OmnsiTel Pesepdopaa no

https://m.edsoo.ru/ff0d091a




PaCCCAHUIO O-HaCTHII.
HnaHeTapHa;I MOACIb aroMa

47 [Toctynater bopa bubmorexa [OK
https://m.edsoo.ru/ff0dOafa
N3nydyenue u norioueHue

43 (hOTOHOB MpH TIEPEXOIe aTOMa C bu6muoreka [IOK
OJHOI'0 YPOBHS DHEPIUU HA https://m.edsoo.ru/ff0dOafa
Ipyroi. Buasl criekTpoB
BonHoBbIe cBOliCTBa YacTHIL.

Bounnbl ne bpoiins.
49 KopnyckyisipHO-BOIHOBOM bubamorexa LIOK
https://m.edsoo.ru/ff0dOcag
nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHHE
OTKpbITHE PAIMOAKTUBHOCTH.

50 OmerTel Pesepdopaa o bubnmnoreka [JOK
OIPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYUCHUS
CgoiicTBa anbda-, 6era-, raMma-

51 n3iydeHus. BiousHue
PaINOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI
OTKpBITHE IPOTOHA U HEUTPOHA.

57 N3otombl. Anbda-pacma. bubnmnorexa [JOK
DJIEKTPOHHBIN U TO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
6era-pacnaj. ['amma-u3nydenue

53 DHeprusi CBSI31 HyKJIOHOB B bubnuotexa [JOK




sanape. SlnepHsle peakuuu.
Anepubiii peaktop. [Ipobaemsr,
IIEPCIIEKTUBBI, IKOJIOTUYECKUE
ACIEKTHI IEPHONU DHEPIETUKU

https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbIEC YaCTULIBI.
OTKpbITHE TO3UTPOHA. METOIbI
HAOJIOACHUS M PETUCTPALIIH
AJIEMEHTAPHbBIX YACTHII.
Kpyrusiii cron
«DyHIaMeHTalIbHbIE
B3auMOJeCTBUA. EquHCTBO
(bu3n4ecKoil KapTUHBI MUPa

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

OTansl PasBUTHA aCTPOHOMHHU.
[IpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuu. Bup 3B€31HOTO
Heba. Co3Be3aus, ipKue 3BE3/bI,
IUTAaHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

56

Counure. Conneunas
aKTUBHOCTH. VICTOUHUK SHEPTUU
CouHIiia u 38631

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI
IJIaBHOM MOCJIE10BATEIBHOCTH.
BuyrtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABIECHUS O




MIPOMCXOKACHUHU U SBOJIIOIIIH
CouHiia 1 3831

58

Muneunsiit [1yTe — Hama
I'amakTuka. ITonoxenne u
nemkenue CojHia B [NamakTuke.
lNanaktuku. Y€pHbIe IbIPHI B
siIpax rajJakTUK

59

Bcenennas. Pa3zoeranue
ranaktuk. Teopust bonsuioro
B3pbIBa. PeIKTOBOE HM3IIydueHHE.
MeraranakTuka

60

Hepemennsie mpoGieMbl
aCTPOHOMUU

61

KonrponbsHas pabora
«ONeMeHThI aCTPOHOMUH U
acTpo(U3UKI»

62

O606maromuii ypok. Poib
(U3HUKHU 1 aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHOM
1 DTHUYECKOH cepax
JIeSITEeILHOCTH YeJIOBEKa

63

O6o06maromuit ypok. Pois u
MeCTO (PU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa




64

O6o0maromuii ypok. Poib
(busnveckoit Teopuu B
(bopMUPOBaHUY MIPEICTABICHUI
0 (hM3UYECKO KapTUHE MUPA

65

O6o06maromuii ypok. Mecto
(bu3nYecKoil KapTUHBI MHpPA B
o01IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUN O IPUPOJIE

66

PesepBHbliil ypok. MaruutHoe
nosie. DJIeKTPOMarHuTHas
WHTYKIUS

67

PesepBHbiii ypok. Onrtuka.
OCHOBBI crielMaIbHON TEOPUU
OTHOCHUTEIBHOCTHA

68

Pesepnblii ypok. KBanToBas
¢u3nka. DIeMeHThl ACTPOHOMUU
U acTpoU3UKU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1.

I'enpenmreiin J1.O., bynaroBa A.A. u np. ®usuka. 10 kiacc. ba3zosslii ypoBeHb- M.:
BUHOM. JIaboparopus 3nanuii, 2019.

I'ennenmreiin JI.O., bynaroBa A.A. u np. ®usuka. 11 knacc. bazoBslil ypoBeHb- M.:
BUHOM. JIa6opatopus 3Hanwuii, 2019.

I'enpgenmreiin JI.O., bynatoBa A.A. u np. @usuka. 10-11 knacc. ba3oBblii ypoBeHb: Me-
toauueckoe nmocooue - M.: BUHOM. JlaGoparopus 3nanwmii, 2016.

I'enpenwreiin JI.O., bynaroBa A.A. u ap. @usuka. 10-11 knacc. ba3oBslil ypoBeHb:
npuMepHas pabodas nmporpamma - M.: BUHOM. Jlabopatopus 3Hanuii, 2016.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1.

®usuka. 10-11 xnacc. ba3oBblil ¥ yriyOneHHbIH YPOBHU. 3aladHUK: y4EOHO-
Metoamueckoe nocodue I'eanenmreitn JI.D. bynatoBa A.A., Kopaunses 1.H., Komkuna
A.B.

I'ennenmreiin. @usuka. 10 k. ba3oblit 1 yrnyOonéHusiid ypoBHH. MeToqudeckoe moco-
Oue ¢ yKazaHUsIMU

I'ennenmreiin. @usnka. 11 k. ba3oBblii n yrny0n€HHBINA ypoBHU. MeToqruecKoe noco-
Oue ¢ yKazaHUsIMU

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

e

9.

XKusas pusnka: odydaromias nmporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku ¢pusnku ¢ ucnonb3oBanuem Murtepuera. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/

dusnKa: KOJUIEKIMS ONBITOB. http://experiment.edu.ru/

dusnKa: HMEKTPOHHAS KOJJIEKIH OonbITOB. http://www.school.edu.ru/projects/physicexp
Karasor ccpiok Ha pecypcesl o ¢usuke http://www.ivanovo.ac.ru/phys

becrutatHble oOyyarolye nporpammesl o ¢usuke http://www.history.ru/freeph.htm
JIaGopatophbie paboTsl 1o (usnke. BupryanabHble 1a0opaTopHble pabOThI.
http://phdep.ifmo.ru

Annmanus GU3NUecKuX rpoueccoB o0bsicHeHusIMU. http://physics.nad.ru

10. ®usnueckas sHuukiIonenus http://www.elmagn.chalmers.se/%7eigor
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