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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢uszuke 6a30BOr0 YpOBHS Ha yPOBHE CpeHEro ooiiero oopa3oBanus pa3padoTaHa HA OCHOBE MOJIOKEHHUI U TpeOOBaHUN K pe3yJibTaTam
OCBOEHHUSI OCHOBHOM oOpa3zoBaTenbHOM nporpammsbl, npeactaBieHHbix B PI'OC COO, a takxke ¢ yuétoMm (enepanbHOi pabodeil mporpamMmbl BOCIUTAHUS U
KOHLENIMN TpernojaBaHus ydeOHoro mnpenmera «®Pusuka» B oOpa3oBaTelbHBIX opraHuzauusx Pocculickoiti ®exepanuy, peanu3yoOLMX OCHOBHBIE
o0Opa3oBaTesbHbIE TIPOTPAMMBI.

Coneprxanue mporpaMMbl IO (Pr3KKe HAMPaBIICHO HAa (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU KapTUHBI Mupa oOy4atomuxcs 10—11 kimaccoB npu oOydeHUN
ux (¢usznke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIHLHOCTHOTO mojaxona. IIporpamma mo ¢usuke cootBerctByeT TpeboBanusiMm OI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpeMETHBIM pe3yibTaTaM OOydeHHs, a TaKKe YUYUTHIBAET HEOOXOIUMOCTh peasn3allii MEKIPeIMETHBIX
CBsI3eH (PM3MKM C €CTECTBEHHO-HAYy4YHbIMU Y4E€OHBIMM IpeaMmeTamu. B Hell ompenensitoTcsi OCHOBHBIE II€JIM M3Y4eHUs (PM3MKH HA YPOBHE CPEIHEro 0OIero
o0pa3oBaHus, IJITAHUPYEMBIE PE3YyNIbTaThl OCBOEHUS Kypca (U3UKH: JINYHOCTHBIE, METalpeMETHbIE, TpeIMETHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

MJIAaHUPYEMBIE PEe3yJIbTaThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B TOM YHUCIIE MPEIMETHBIE PE3YIbTaThI 10 TOaM 0OYICHHS;
coziepkanue yueOHoro npeameta «Ou3uka» 1mo rogam o0ydeHus..

dwusmka Kak Hayka 0 HauboJiee OOIMIMX 3aKOHAX TPUPOIBI, BHICTYIAs B Ka4yecTBE y4eOHOTO TpeMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIA] B CUCTEMY
3HaHUN 00 okpyxaroriemM mupe. [IkonpHBI Kype GU3HKH — CUCTEMOOOPA3yIOIIHMK JIJI1 €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEAMETOB, TIOCKOJIBKY (DU3UYECKUE
3aKOHBI JIGKAT B OCHOBE IPOIIECCOB W SIBJIICHHH, U3y4aeMbIX XUMHEH, Ouosioruei, pusnveckoil reorpadueii U actpoHomuel. Vcrnosb30BaHHEe U aKTHBHOE
npuMeHeHne (HU3NYECKUX 3HAHHMN ONpENeNsIeT XapakTep M pPa3BHTHE Pa3HOOOpA3HBIX TEXHOJIOTHH B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA,
MOJIyYCHUSI HOBBIX MATEPUAIIOB C 33JaHHBIMH CBOWCTBAMH M JApYrux. M3ydeHue (U3MKH BHOCHT OCHOBHOW BKJIAJ B ()OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MUPa 00y4aromuxcs, B GOPMHUPOBAHNE YMEHHUI IPUMEHSTh HAYYHBIH METO/] IIO3HAHMSI ITPH BBHIIOJTHEHUN UMH YIEOHBIX UCCIICIOBAHUH.

B OCHOBY KYypcCa (1)I/ISI/IKI/I AJI1 YPOBHA CPCAHCTO 06mer0 06p330BaHI/I${ ITIOJIOKCH P H,Z[eﬁ, KOTOPBIC MOKHO paCCMAaTPHUBATh KaK ITPUHIHUIIBI €T0 IIOCTPOCHUS.

Hoes yeilocmHocmu. B cooTBercTBHHU ¢ HEH KypC ABJIACTCA JIOTHYCCKU SaBepI_HéHHbIM, OH COACPIKUT MaTCpuall U3 BCCX Pa3JiCJIOB (1)I/IBI/IKI/I, BKJIFOYACT KaK
BOIIPOCHI KHaCCquCKOﬁ, TaK U COBpeMeHHOfI (1)I/ISI/IKI/I.

Hoes eenepanuszayuu. B cooTBETCTBHMM C Heil Marepuan Kypca (us3uku oObeIUHEH BOKpYr (usnueckux Teopuil. Beaymmum B Kypce siBisercs
(dbopMupoBaHHE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepHH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanuszanus npeanojaraeT UCMoIb30BaHUE TYMAHUTAPHOTO MOTEHIMANA (GU3NUECKON HayKH, OCMBICICHHE CBSI3U PAa3BUTHUS
¢u3uKU ¢ pazBUTHEM OOIIECTBA, a TAK)XXE C MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIEMaMH.



Hoes npuxnaouoti nanpasnennocmu. Kypc (U3UKH NpearonaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKUX M TEXHOJOTMUYECKUX IMPUI0KEHUH
M3YYEHHBIX TEOPUHI U 3aKOHOB.

Hoes sxonocusayuu peanusyercs IoCpeICTBOM BBEICHHS MIEMEHTOB COAEPKaHUs, TOCBSIIEHHBIX YKOJIOTMYECKUM IIPOOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C PA3BUTHEM TEXHUKHU M TEXHOJIOTHH, a TaKXKe 0OCYKICHUS IPOOIEM pallHOHAILHOTO IPUPOAOTIOIB30BAHNUS M SKOJIOTUIECKOI 0€3011ac HOCTH.

Crep>KHEBBIMU JJIEMEHTAMH Kypca (PU3HKHU Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHusl SBISFOTCS Gu3ndeckue Teopun ((hopMupoBaHue MpeACTaBICHUH O
CTPYKTYpE TIOCTPOCHHUS (DU3MYECKON TeopHuH, poiu (YHIAMECHTAIBHBIX 3aKOHOB W IPHUHIIMIIOB B COBPEMEHHBIX MPEICTABICHHUSX O MPHUPOJE, T'paHHIax
MIPUMEHUMOCTH TEOPUHA, ISl OTIUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUM U MPOIIECCOB).

CucTeMHO-1esITeIbHOCTHBIN MTOIX0/1 B Kypce (PM3UKH PEeaTu3yeTcs MPexk/Ie BCEro 3a CUET OpraHu3ally SKCIIEPUMEHTAIbHOM JeSITEIbHOCTH 00Y4aroIuXCsl.
Jliisa 6a30BOro ypoBHsI Kypca (M3UKU — 3TO HCHOJIB30BAHHUE CUCTEMbI (PPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPbIE B
nporpaMMe 1o ¢usnke oObeAMHEHbI B OOLIMI CHMCOK YYEHMUYECKUX NPAaKTHUYECKUX paldoT. BelneneHune B ykazaHHOM IMepedyHe JIabopaTOpHBIX padoT,
MIPOBOJMMBIX JJISi KOHTPOJISI U OLEHKH, OCYIIECTBISETCS YJaCTHUKAaMHU 00pa30BaTeNIbHOTO MpOIecca MCXO/Is U3 0COOEHHOCTEH IUIaHWPOBAHUS U OCHAILEHUS
kabuHeta ¢usuku. [Ipu sTom obOecreunBaeTcs OBIaJeHUE OOYHAIOIIMMHUCA YMEHUSMHU MPOBOJUTH KOCBEHHBIE M3MEpPEHHs, MCCIEIO0BaHUS 3aBUCHUMO CTEH
(bu3NYECKUX BETMYNH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEASIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yaenseTcs peleHuIo pacu€THBIX U Ka4eCTBEHHBIX 3ajad. [Ipu 3ToM ans pacy€THBIX 3aa4 MPHUOPUTETOM SIBIISIOTCS 3a]la4d C SIBHO
3aJJaHHOM (PU3UYECKOI MOJIeNbI0, TTO3BOJIAIONINE TPUMEHSTh U3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jeia Kypca, Tak U UHTET pUpys 3HaHUS
U3 pa3HbIX paznenoB. [[s KauecTBEHHBIX 3a/Jad IPUOPUTETOM SBISIOTCS 3aJaHUs Ha OOBSICHEHHE MNpPOTEKaHUS (U3UYECKUX SIBICHMM M TPOILIECCOB B
OKpYy>Karolllel ’K13HHU, Tpedyromre Bpi0opa GU3NYecKo MOJeNu sl CUTyalllH MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpedoBanusmMu GI'OC COO k maTepHallbHO-TEXHHUYECKOMY 00€CIIeUeHHUI0 y4eOHOro mpolecca 0a30BbIi ypoBEHb Kypca (H3MKH Ha
ypOBHE cpeaHero oOmiero oopa3zoBaHUsl TOJKEH H3YydaThCS B YCIOBHUSAX MPEIMETHOro KaOuHeTa (M3MKM WM B YCIOBUAX HWHTETPUPOBAHHOTO KaOHWHETa
MIPEeIMETOB €CTECTBEHHO-HAyyHOro Lukia. B kabuHete (u3UKM NOHKHO ObITH HEOOXOIMMOE JIabopaTOpHOE O00OpYyIOBaHUE Ui BBIMOIHEHUS YKa3aHHBIX B
porpaMme o Gpu3nKe ydeHHUEeCKUX MPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHE.

HGMOHCTpaHI/IOHHOC 06OPYI[OB3.HI/IG (I)OpMI/IpyeTCH B COOTBCTCTBUHM C IIPUHIOUIIOM MUHHUMAIBHOM JOCTaTOYHOCTH H oOecrneynBaer INOCTAHOBKY
MNECPCUUCIICHHBIX B IIPOrpaMMe 110 (1)I/IBI/IK6 KIIFOYCBBIX ,Z[eMOHCTpaL[I/Iﬁ UL UCCIICAOBAHUSA N3YYaCMBIX SIBIICHUH 1 IMpouecCCoOB, SMIIMPHUICCKHUX U (bYHI[aMCHTaJIBHBIX
3daKOHOB, UX TCXHUYCCKHNX HpHMeHeHHfI.

J'Ia6opaTopHoe O60py,HOBaHI/Ie AJIL YACHUYCCKUX MMPAKTHUYCCKUX pa60T Q)opMpreTc;I B BUAC TCMATUYCCKUX KOMIIJIICKTOB U obecrieuynBacTCs B pacqéTe
OJIHOTO KOMIIJICKTA Ha JIBYX 06yqa10mnxc>1. Temarnueckue KOMILIEKTHI J'Ia60paT0pHOF0 O60py,I[OBaHI/I$I JOJDKHBI OBITH MOCTPOCHBI HAa KOMILIICKCHOM

HCIIOJIb30BAHHUH aHAJIOTI'OBBIX U I_II/I(ppOBLIX HpI/I60p0B, a TaK’KC KOMIIBIOTCPHBIX U3MCPUTCIIBHBIX CUCTEM B BUC I_II/I(l)pOBBIX J'Ia60paTOpI/II7L

OCHOBHBIMU HeJIsAMHU U3YYCHUA (l)I/I3I/IKI/I B O6H_ICM O6pa3OBaHI/II/I SABJIAKOTCA:



(dbopmMupoBaHHE UHTEPECA M CTPEMIICHHUS 00YJAIOIIUXCS K HAYYHOMY M3yYCHHUIO TPUPO/IbI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;
pa3BUTHE MPEICTABICHUN O HAYYHOM METO/Ie TIO3HAHHS U (POPMHUPOBAHUE HCCIEI0BATEIBCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBJICHUSM;

(opmMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJbTaTa U3ydeHHsI OCHOB CTPOCHUSI MaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (D1 3UKH;

(bopmupoBanue yMeHH OOBSICHATD SBJICHUS C UCIOIB30BAHUEM (PM3UUECKUX 3HAHUH U HAYYHBIX JI0OKA3aTEIIbCTB;

(dbopMupoBaHKE NPEACTABICHUHN O poJIU GU3UKH VIS Pa3BUTHS APYIHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTimxeHne 3TuX 1esei o0ecreunBaeTCs pelIeHueM CIISAYIOLINX 3a/1a4 B IPOIecce N3yYEeHUs Kypca (PU3MKH Ha YPOBHE CpeHEro o01ero o0pa3oBaHus:

MpUOOpETEHNE CUCTEMBI 3HaHHIM 00 00ITUX (PU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKITFOYAsi MEXaHUKY, MOJIEKYIISIPHYIO (DU3UKY, dJIEKTPOIMHAMHUKY,
KBAaHTOBYIO (PM3UKY U DJIEMEHTHI acTPOPU3HKH;

(dhopMupOBaHNE YMEHHI MPUMEHSTh TEOPETUUYECKUE 3HAHUS JUIsi OOBACHEHHS] (DU3UYECKUX SBJICHHA B MIPUPOJE U ISl TIPUHATUS MPAKTUYECKUX PEIICHUMA B
MMOBCEIHEBHOMN JKH3HU;

OCBOEHHE CITOCOOOB pelIeHHUs PA3IMYHBIX 3a7a4 C IBHO 3aIaHHON (PU3UUYECKONU MOJIEIbIO, 3a1a4, T0Ipa3yMEBAIOIINX CAMOCTOSTEIIHOE CO3/IaHne (PU3NUECKON
MOJIENH, aJIEKBAaTHOW YCIIOBHSM 3a]1a4H;

MMOHUMAaHHUE (PU3NYECKUX OCHOB U MPUHITUTIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPENY;
OBJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO TIJITAHUPOBAHUS U MPOBEEHUS QU3UIECKUX IKCIIEPUMEHTOB, aHAJIM3a U UHTEPIPETAIlluy HHPOpMaIIUU, ONpeaeTIeHUs
JOCTOBEPHOCTH MOITYYEHHOTO PE3yibTarta;

CO3/IaHUE YCIOBUH JJISl pa3BUTHSI YMEHUM MPOEKTHO-NUCCIIEIOBATENBCKOM, TBOPUECKOUN AEATEILHOCTH.

Ha n3yuenune pusuku (6a30BbIi ypOoBEHB) HA YPOBHE CpelHEro 001ero oopasoBanus otBoauThes 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIEmIO),
B 11 xacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipennaraempiii B mporpamMme 1o (u3uke nepedyeHb J1a00paTOPHBIX M MPAKTUYECKHX PAa0OT SABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JIEaeT BHIOOD
MIPOBEJICHUS JIa0OPATOPHBIX PaOOT U OIBITOB C YYETOM MHAMBHUAYATBHBIX 0COOCHHOCTEH 00yJaromuxcsl.



COJEPKAHUE OBYYEHUA

10 KJIACC
Paszges 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

®usnka — Hayka o npupoze. Haydunble MeTOIpl MO3HAHMS OKpyXkaromero mupa. Ponb skcrepuMeHTa UM TEOpUM B IpOLiEcCe MO3HAHMSI IPUPOJIBI.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue pu3nuecKkux BJIeHUH U mpoueccos. Hayunble runorespbl. usnueckne 3aK0HbI U TEOPUU. [ paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIHIT COOTBETCTBUA.

Ponb u MecTo pusnku B GopMUpPOBaHNUN COBPEMEHHOM Hay4YHOUW KapTUHBI MUpPa, B TPAKTUUECKON JESITeIbHOCTH JTIOIEH.
Jlemoncmpayuu
Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.
Pa3nes 2. Mexanuka
Tema 1. Kunemamuka
Mexannyeckoe nBrkeHue. OTHOCUTEIbHOCTh MEXAaHUUYECKOTO ABMKeHUA. Crucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUalbHON TOUKH, UX MPOEKIUU Ha OCH CHUCTEMbI KOOpIHHAT.
CroxeHue nepeMeleHU U CI0KEHHE CKOPOCTEH.

PaBHOMCpHOG U PABHOYCKOPCHHOC HpHMOHHHeﬁHOG JABUKCHUC. rpa(I)I/IKI/I 3aBUCUMOCTHU KOOPAHWHAT, CKOPOCTHU, YCKOPCHH:, IIYTHU U IICPCMCIICHUHA
MaTCpI/IaJIbHOﬁ TOYKH OT BPpCMCHH.

CBoOoHOE MazieHne. Y ckopeHrne cBOOOHOTO MaIeHusI.

KpHBOJ'IHHCﬁHOC JABWKCHUC. I[BI/DKGHI/IG MaTepHaHLHOﬁ TOYKHU IO OKPYKXHOCTHU C MIOCTOSTHHOM II0 MOIAYJIHO CKOPOCTBIO. VYrnoBas CKOpPOCTb, JIMHEeMHas
CKOpPOCTh. HepI/IOI[ " 4acToTa O6paH_I€HI/I$I. HCHTpOCTpeMI/ITeJ'ILHOG YCKOpPCHHUC.

Texauueckue yCTpOfICTBa H NPAKTUYICCKOC MPUMCHCHHUC: CIIMIOMETP, ABUKCHUEC CHAPAI0B, LICIIHBIC U peMéHHLIC nepeaayu.



Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILUTFOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK JBUKCHUSI.
[IpeoOpa3oBanme IBUKCHHIA C UCTIOIB30BAHUEM IMPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxenus teia, OpOIIeHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHusi CBOOOIHOTO MMaiCHUs.

Hamnpanenue ckopocTH mpy IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JBMKEHHUS C IIEJIBIO ONPECIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOILIEGHUS MEXKIY MYyTSAMHU, MPOMIEHHBIMH TEJIOM 3a IOCJIEJOBATEIbHBIE PABHBIE MPOMEXYTKH BPEMEHHM MpPH PaBHOYCKOPEHHOM
JBH)KEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYITIO.

N3ydenune nBUKEHUS MIapuKa B BI3KOHM KUIKOCTH.

N3yuenune nBukeHus Tea, OpOIIEHHOTO TOPU30HTAILHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHocTH ["anunes. [epBeiit 3akoH HeroToHa. MHEpMaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprio3uniuu cuil. Bropoii 3akon HerotoHa 1uist MatepuanbHo# Touku. Tpetuit 3akoH HploTOHA 171 MaTepuaibHbIX TOYEK.

3aKkoH BCCMUPHOI'O TATOTCHUS. Cuna TSHKECTH. HepBaﬂ KOCMHUYCCKasA CKOPOCTh.

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

Tpenue. Buapl Tpenus (moxos, ckoibxeHus, kadyenus). Cumna tpenus. Cyxoe tpenue. Cuia TpeHUs! CKOJIBKEHHs U cujia TpeHus nokos. Koad ¢purrent
TpeHus. Cuiia CONPOTUBIIEHUS NPU JBM)KEHHUH TENA B )KUAKOCTH WIIN Tase.



[ToctynaTensHOE U BpalaTeabHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpauieHus. [liieuo cuiel. YciioBusi paBHOBECHS TBEPAOIO TeEA.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE TPUMEHEHHE: TIOAIIUITHUKH, IBHPKEHUE NCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoit 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocTts. Bec Tena npu yckOpeHHOM MOAbEME U TTAJICHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesa. Buipl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydenue nBuxenus Opycka o HaKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3HHOBOM 00pasiie, oT ux aehopMalnu.
HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeENa, UMEIOLIEr0 OCh BpalllCHHUS.

Tema 3. 3axkonnt COXPAHEHUA 6 MEXAHUKE



Nmnynbc MatepuaabHOM TOYKHM (T€Ja), CUCTEMbI MaT€pUaIbHBIX TOYEK. IMIynIbC CUIIbI U U3MEHEHHE UMITYJbCa Tella. 3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE NBUKEHHUE.

Pabota cusbl. MOIHOCTD CHIIBL
Kunernueckas sHEprusi MaTepUaibHON TOUKU. Teopema 00 N3MEHEHNN KHHETUYECKON SHEPTHH.
[orenumanpsHas sHeprus. [loTeHManbHAs YSHEPTUS YIPYTo 1eOpMUPOBAHHOM MPYKUHBL. [loTeHIManbpHAasE YHEPTUS Tena BOIM3HM MOBEPXHOCTH 3€MIIH.

HOTGHHI/IHJ'IBHI)IC N HCIIOTCHIUAJIBbHBIC CHIIbI. CBs3b pa6OTBI HECMMOTCHIMAJIBHBIX CHJI C U3MCHCHHCM MEXaHHYeCKOM OHEPTHUU CHUCTCMBI TCI. 3aKkoH
COXpaHCHUA MEXaHHYeCKOM OHCPIUn.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHE: BOJAOMET, KOTIEP, MPY>KUHHBIA MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexo moTeHNIMAIBHON PHEPTUHU B KUHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCoOIIOTHO HEYNPYToTO yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHUEM MEXaHWYEeCKOW SHEPruu Tella Ha MPUMEPE PacTSKEHUSI PE3MHOBOTO HKI'yTa.
Pazgen 3. MoJiekyasipHasi pu3uKa 1 TEPMOAMHAMHUKA

Tema 1. Ocnogvl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OcCHOBHBIE MOJIOKEHHSI MOJIEKYIIIPHO-KUHETHYECKON TEOpUHU U UX OMBITHOE 0O0ocHOBaHMe. bpoyHoBckoe aBmwkenue. Auddysus. Xapaktep ABIKEHUS U

B3aHMOJICHCTBUS YacTHUI] BemlecTBa. Moaenu CTPOCHUA Ir'a30B, JKUIKOCTEN U TBépI[BIX Tell U 00BICHCHUE CBOMCTB BEIIIECTBA HA OCHOBE 3TUX MoJeae. Macca u
pasMEpbl MOJICKYIIL. KomuuectBo BemectBa. IlocrossHHas ABoraz[po.



TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbscus.

Mopens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KMHETHYECKON TEOPUU HJICAIbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa cpeaHei
KHMHETUYECKOM PHEPruu TEIJIOBOro ABMXeHUsl yactull rasa. lllkana temmneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenjeneeBa—Knanelipona. 3akoH
HaneroHna. M30omporiecchl B ua€aaIbHOM I'a3e ¢ IOCTOSHHBIM KOJIMUYECTBOM BellecTBa. I'pauueckoe npeacraBieHe H30IPOLECCOB: U30TEpPMa, U30X0pa, u300apa.

TexHuueckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OMBITHI, TOKA3BIBAIOIINE TMCKPETHOE CTPOCHUE BEIIeCTBa, GoTorpaduu MOJIEKYII OPraHUIECKUX COCIMHEHUH.

OnpIThl 10 AUPPY3UN KUIAKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSI.

Monens onbiTa LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHSL.

Monens, WUTIOCTpUpYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS UAEaIbHOTO ra3a, H30MPOIIECChI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEeHUN 00bEMa KOMHATHI, TAaBJICHUS U TEMIIEPATyphl BO3/AyXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEX/Ty ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnogvl mepmoounamuku

Tepmoannamuueckasi cuctemMa. BHYTpeHHsS SHEprus TEPMOJMHAMUYECKOW CHUCTEMBI U CIMOcoObl e€ m3MeHeHus. KonnyecTBo TemnoTel U paboTa.

BHy’TpeHHfIfI SHEPTrUsA OAHOATOMHOTO UACAJIBHOTO I'a3a. Buapr TCIJIoNEepeaavyun: TCIJIOIPOBOAHOCTb, KOHBCKI M, U3JTYUCHHC. Y aenpHas TEINIOEMKOCTh BEIIIESCTBA.
KoanuecTBo TemnoThl Ipu TeruIonepeaauc.



[Tonsitne 006 amuabarHoMm mporecce. [lepBriii 3aK0H TepMoaAMHAMUKH. [IprMeHeHHe MepBoro 3akoHa TEPMOJIMHAMHKH K M3ompoleccaM. [ 'paduueckas
UHTEpIIpeTalus padoThl rasa.

Bropoii 3akoH TepMoaunHaMuku. HeoOpaTuMoCTh MpOIIecCCOB B IPUPOIC.

Tennoeie Mamunbl. [TpuHIMIBL AelicTBUS TEIOBBIX MamuH. [IpeoOpasoBaHus >HEpruu B TEIUIOBBIX MamuHax. Koaddumuent nonesnoro neiicteus
teruioBoi MammHbl. [{ukin KapHo u ero xo3dduimeHT nosie3Horo AeicTBrs. IKOJOTUISCKHE MTPOOIEMBI TeIIOYHEPTETHKH.

TexHuueckure ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: JBUTATENIb BHYTPEHHET0 CTOpaHusl, ObITOBOM XOJIOAMIBHUK, KOHIUITUOHED.
Jlemoncmpayuu

W3meHeHne BHYTpeHHEH 3HEpPIruu Teja MpU COBEPILIEHUU PabOThI: BbUIET MPOOKH M3 OYTHUIKM IOJ ACWCTBUEM CXKATOrO BO3JyXa, HarpeBaHue 3(upa B
JATYHHOU TpyOKe MyTEéM TpeHHsl (BUICOIEMOHCTPAIIHS).

N3menenne BHyTpeHHEH 2HEPTUH (TEMIIEpaTyphl) Tea MpU TeTJIonepeayde.

OnpIT 0 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3MYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3Mepenne ynenbHO# TEMI0EMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoevie nepexoovt

Hapoo6pa30BaHHe H KOHICHCALuA. I/IcnapeHHe U KuneHue. AOCOIIOTHAS M OTHOCUTEIbHAS BIAXKHOCTD BO3ayXxa. HacrpieHHbIM map. VaenbHas TemiaoTa
Hap006p330BaHI/IH. 3aBUCHMOCTh TEMIICPATYpPbl KUTICHUA OT AABJICHUS.

TBépnoe teno. Kpucrannuueckue u amopQHbie Tela. AHU30TPOIHUS CBOMCTB KpucTamioB. JKunkue kpuctaisl. CoBpeMeHHbIe MaTepuanbl. [naBnenue u
KpUCTAIIN3alus. Y ienbHasl TeroTa riaBnenus. Cyonumanus.

ypaBHeHI/IC TEIUIOBOro OayiaHca.

Texauueckue yCTpOI\/’ICTBa U MPAKTUYCCKOC NTPUMCHCHUC: TUTPOMCTP U IICUXPOMETP, KAJIOPUMETP, TCXHOJIOTUHU MOJIYUYCHUS COBPEMCHHLIX MATCPUAJIOB, B
TOM YHUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUU.



Jlemoncmpayuu
CBoiicTBa HACBIIIEHHBIX MTAPOB.
Kurienre npu MOHMKEHHOM JIaBIICHUH.
CriocoObl M3MEpPEHUS BIAKHOCTH.
HaGnronenue narpeBanus U TUIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaJIIOB.
Yuenuueckuii sxcnepumenm, nabopamophule pabomol
N3mepenune 0OTHOCUTETHFHOM BIAKHOCTH BO3IyXa.
Pasznea 4. DuexkTpoanHaMmuka

Tema 1. Dnekmpocmamuka

DJIeKTpu3alus Tell. DNeKTpUuUecKui 3apsai. JlBa Buaa 3JIEKTpUUYECKUX 3apsAnoB. [IpOBOAHMKH, NUAIEKTPUKKA M TOJYIPOBOJHUKH. 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3aps/a.

B3aumopericteue 3apsiioB. 3akoH Kynona. ToueuHslil aneKkTpuueckui 3apsa. DiaekTpudeckoe noJie. Hanpsok€HHocTh aiiekTpudeckoro nosis. [Tpuniun
CYNEPIO3UINH IEKTPUUYECKUX Mosiel. JINHNN HanpsKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun QJIICKTPOCTATUYCCKOI'O IIOJIA. ITorennuan. Pa3HOCTh MOTEHILIMAIOB. HpOBOI[HI/IKI/I U JUIJICKTPHUKH B OJJCKTPOCTATHUYCCKOM IIOJIC.
HI/IBHCKTpI/I‘lCCKaﬂ IMPpOHUIACMOCTbD.

3J'IeKTpOéMKOCTB. KOHI[CHCB.TOP. QHGKTPOéMKOCTL IUIOCKOI'O KOHACHCATOpaA. BHCPFI/IH 3apPsSPKCHHOI'O KOHACHCATOPA.

TexHuueckue ycTpoilcTBa M NMPaKTHUECKOE MPUMEHEHHUE: IIEKTPOCKOI, 3JIEKTPOMETP, MEKTPOCTaTHYecKas 3allluTa, 3a3eMJIEHHE 3JIEKTPONpuOOpoOB,
KOH/IEHCATOP, KOMMPOBAJIbHBIN anmnapat, CTpyHHBIH MIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUII JEHCTBUSA dJIEKTPOMETPA.



B3anmopeiicTBie Ha’EKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEJl.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM IOJIE.

DNeKTpOoCTaTUYECKas 3allUTa.

JIUDIIeKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD IIEKTPOEMKOCTH TUIOCKOTO KOH/ICHCATOPA OT TUIOMIAAH TUIACTUH, PACCTOSIHHS MEXIY HUMU U JUJIEKTPUUECKON MTPOHHUIIAEMOCTH.
DHeprusi 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3nekmpuyeckuii mok. Toxu ¢ paznuunuix cpeoax

DJIEKTPUYECKHI TOK. Y CIIOBHS CYILIECTBOBAHUS JIEKTPUUECKOTO ToKa. McTounuku Toka. Cuita Toka. [IocTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 7151 yuacTka LerH.

DIEeKTpUYECKOEe CONPOTUBIICHUE. Y IeJIbHOE CONPOTUBIIEHUE BellecTBa. [lociaenoBaTenbHOe, NapauienbHOE, CMEIIAHHOE COEIMHEHHUE TPOBOIHUKOB.
PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlena. MOMHOCTD 3JEKTPUUECKOTO TOKA.

DNEeKTPOABMKYIIAasl CUjla U BHYTPEHHEE COMPOTHBICHHME HCTOYHHMKA TOKa. 3akoH Oma Juisl MOJHOM (3aMKHYTOM) anektpuyeckoil nenu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTH CONPOTUBIIEHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.
OnexTpuuecKuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHas U MMpuMECHasA MpOBOANMOCTD IMOJTYIIPOBOJHUKOB. CBolicTBa p—n-tiepexona. HOHYHpOBO,Z[HI/IKOBLIC HpI/I60pBI.



ONeKTpUYeCKUil TOK B PaCTBOPAX M pacIlaBax 3JI€KTPOJIUTOB. DIEKTPOIUTUYECKAs AUCCOLMAMS. DIEKTPOIIU3.
OnexTpuueckuil TOK B razax. CaMOCTOSTENBbHBIN U HECaMOCTOSTENbHBIN pa3zpsaa. Moisnus. [lnazma.

Texauueckre yCTpOHCTBa M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp, BOJBTMETP, PEOCTaT, MCTOYHUKH TOKa, SJIEKTPOHArpeBaTeibHbIE HPUOOPHI,
AIIEKTPOOCBETUTENILHBIE TIPUOOPEI, TEPMOMETP CONMPOTHUBIICHUS, BAKYYMHBIN AHOJI, TEPMHUCTOPHI U (POTOPE3UCTOPBI, MOTYIPOBOTHUKOBBIN N0/, TaIbBAHHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAITPSDKEHHUS.

3aBUCUMOCTb COMPOTHUBIICHUS IIMJIMHIPUIECKUX MPOBOJHUKOB OT JITUHBI, TIJIOIIAM TIOTIEPEYHOTO CEYCHHS U MaTepuara.
CMeniaHHO€ cOeTMHEHUE TPOBOTHUKOB.

[IpsiMmoe n3mepenne IEKTPOABIKYIIEH criibl. KOpoTKoe 3aMbIKaHNEe TAIbBAHUYECKOTO DJIEMEHTA U OIICHKA BHYTPEHHETO COMPOTHUBIICHUS.
3aBUCHMOCTb CONPOTUBIICHNS METAJIJIOB OT TEMITEPATYpHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoli pa3psia v MPOBOJUMOCTh BO3/1yXa.

OnHOCTOPOHHSS TPOBOUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne cMemaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue 35eKTpoABHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue snextponusa.

MexnpeamerHblie CBA3U

H3y‘ICHI/IC Kypca (I)I/I3I/IKI/I 0a30BOTO YPOBHA B 10 xnacce OCYHICCTBJIACTCA C y‘-IéTOM COACPIKATCIIbHBIX MCKIIPCIMCETHBIX CBs3EH C KypCaMHU MaTCMAaTUKU,
6I/IOHOFI/II/I, XUMMHWH, reorpa(bnn 1 TCXHOJIOI'UH.



Mescnpeomemnusie nonamus, CBI3aHHbBIC C U3YYCHHUEM METOJ/I0B HAYyYHOTO TO3HAHUS: SBJICHUE, HAYYHBIN (DakT, rumoTesa, Gpusnyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOACHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, NHUHEWHas (QyHKuus, napaboia, runepbona, ux rpaduku ¥ CBOWCTBA, TPUTOHOMETPUYECKUE (DYHKIIHU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMH HA OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonoeusn: Mexanndeckoe IBWKEHHE B KHUBOW MpHpone, MUPQy3us, O0CMOC, TEIUIOOOMEH >KHMBBIX OPraHM3MOB (BHIBI TEIUIONEpEIaud, TEIUIOBOE
PaBHOBECHE), DIIEKTPUUECKUE ABJICHUS B )KMBOU IIPUPOJIE.

Xumus: AUCKPETHOEC CTPOCHUC BCUICCTBA, CTPOCHUC aTOMOB M MOJICKYJI, MOJIb BEIICCTBA, MOJIApHAasA Macca, TCIIJIOBbIC CBOMCTBaA TBépI[I)IX TCII, JKHUJIKOCTEH
H Ira30B, DJICKTPHUYCCKUEC CBOMCTBaA MCTAJJIOB, DJICKTPOJIUTHUYCCKAA AUCCOLMalN, IaJIbBaHUKA.

l'eoepagpus: BNaxXHOCTh BO3/1yXa, BETPbI, 0apoMeTp, TEPMOMETP.
Texnonoeus: npeodpazoBaHUe JBUKEHUI C UCIIOJIb30BAaHHEM MEXaHH3MOB, YUET TPEHHUS B TEXHMKE, MOJIIUITHUKH, UCTIOJIb30BaHUE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOOJOMET U JApPYyrue), ABUrareib BHYTPEHHETr0 CropaHusi, napoBas TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUINO HEP, TEXHOJIOTUN

MOJTYYCHHUSI COBPEMEHHBIX MAaTEPHAIOB, B TOM YHCJIE HAaHOMAaTE€PUAIOB, ¥ HAHOTEXHOJIOTHH, JIEKTPOCTATHYECKAs 3allluTa, 3a3€MJICHHE DJICKTPONPHOOPOB,
KCEPOKC, CTPYHHBII MPUHTEP, dIEKTPOHATPEeBATEIbHbIE TPUOOPHI, AIEKTPOOCBETUTENbHbBIE TPUOOPHI, ralbBaHHUKA.

11 KJIACC
Pa3znea 4. DuekTpoanHamMuka
Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

ITocTostTHHBIE MArHUTEI. B3aHMOHeﬁCTBHe MMOCTOSIHHBIX MAarHUTOB. MarHuTHoE moJe. BCKTOp MarHuTHOM HHAYKIIUHA. HpI/IHHI/IH CYIEePIIO3NIUN MAardi THbIX
noaen. JIMHUY MarHUTHOM WHAYKIUH. KapTI/IHa JIMHUH MarHATHOM WHAYKIUHU IOJI ITOCTOSHHBIX MArHUTOB.

MarsuTHOe IIoJie IMPpOBOAHHWKA C TOKOM. KapTI/IHa JIMHUMN HHAYKIOIUU MArfvuTHOI'O IIOJIA MIMHHOTO HNPSAMOr0 IPOBOJAHHWKA WM 3aMKHYTOI'O KOJIBLICBOI'O
IMPpOBOAHUKA, KaTYIIKH C TOKOM. OngIT 9pCT€I[a. BzaumoeiictBue IMPOBOJHUKOB € TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna HopeHua, eé MOAYJIb U HAITPABJICHHUC. I[BI/I)KCHI/IG SapHX(eHHOﬁ YaCTHULBI B OATHOPOAHOM MAariuTHOM IIOJIC. PaGora cuibl HopeHua.



SIBneHue 31eKTpOMarHuTHON HHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKIUHU. DIEKTPOABIKYILAs CUJIA UHAYKIMH. 3aKOH 3JIEKTPOMArHUTHON MH AYKLIUU
QDapages.

BI/IXpeBOC QJICKTPUYCCKOC II0JIC. BHCKTpOIIBI/I)KYH_IaH CuJia MHAYKIMU B IIPOBOJHUKE, ABMXKXYIICMCA IMTOCTYNNAaTCJIbHO B OATHOPOJAHOM MAarHuTHOM I10JIC.
[IpaBuiio Jlenna.

NHaykTuBHOCTD. SIBIEHNE CAMOMHAYKIMHU. DJIEKTPOABIKYIIAS CHIIa CAMOUH/IYKIIUH.

SHGPFI/ISI MargvuTHOTI'O IIOJIA KaTylIKU C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

Texumueckue YCTpOﬁCTBa H MPAKTHYCCKOC MPHUMCECHCHHUC. IOCTOAHHBIC MArHWTBI, DJICKTPOMAIrHUTHBI, JJICKTPOABUIATCIIb, YCKOPUTCIN JJICMCHTAPHBIX
JaCTHL, THAYKIWOHHAsA MICYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.

JIMHUY MHIYKIUK MAarHUTHOTO TIOJISL.

B3anmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuia Amrepa.

JHeiicTBue cuibl JIOpeHIia Ha MOHBI JIEKTPOJINTA.

SIBneHuE IEKTPOMArHUTHON UHAYKLIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMXKYIIEH CHIIBI MHIAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

SIBnenue CaMOMHAYKIIUU.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3ydeHrne MarHUTHOTO TOJISt KATYIITKA C TOKOM.
HccnenoBanue neiCTBUS OCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sIBICHUS AIEKTPOMArHUTHOW WHIYKIIHH.
Pa3nea 5. KosieOanusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHunmble Koaieoanus

KonebarenbHast cucrema. CBoOOJHBIE MexaHHueckue kojebanus. ['apmonuueckue kosnebanus. Ilepuon, uvactora, amrumdtyna u (asa kosieGaHMM.
[IpyxuHHBIA MasTHUK. MaTeMaTu4deckuii MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kosiebanuil. [IpeBpalieHre sHepruy Npu rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbubiit kKoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJ€OaHUS B HAEaIbHOM KOJeOAaTeIbHOM KOHTYype. AHAIOTHUS MEXAY MEXaHWYECKUMHU H
AJIEKTPOMAarHUTHBIMU KoJiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs PHEPTHH B UJICAIbHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KonedaHusX. BoiHykeHHbIe MexaHnueckue Kojiebanus. Pesonanc. BeiHyXIeHHbIE JIEKTPOMAarHuTHbIE KOJIeOaHusl.

[Tepemennbiii Tok. CHHYCOMIANbHBIA MEPEMEHHbIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJHOE M JECHCTBYIOIIEE 3HAYECHHE CUJIBI TOKA W
HaNpPSHKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepenadya W MoTpediieHUE SIIEKTPUUYECKONW PHEPruH. DKOJOTHYECKHE PUCKU IPH MPOU3BOJCTBE AJIEKTPOIHEPTUH.
KynbTypa ncnosib30BaHus 31€KTPOIHEPTUH B TOBCEIHEBHOM JKU3HH.

TexHnueckre ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: AIEKTPUUECKUIN 3BOHOK, FEHEPATOP IEPEMEHHOTO TOKA, JIMHUHU AJIEKTpOIIepeaay.
Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPYKMHHBIN WM MaTeMaTUYECKUN MasiTHUK).

Habnronenue 3aTyxarommx KojaebaHuil.

HccnenoBanue cBOWCTB BHIHYKIEHHBIX KOJIEOaHUH.

Habmonenue pesonanca.



CB00OOIHBIE ANIEKTPOMArHUTHBIE KOJICOAHMS.

OcuusutorpaMMsl (3aBUCUMOCTH CHIIBI TOKA M HANPSDKEHUS OT BPEMEHH ) IS 3JIEKTPOMArHUTHBIX KOJIEOaHHH.
Pe3onanc npu nocinenoBaTeIbHOM COSMHEHUH PE3UCTOPA, KaTYIIKH WHAYKTHBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUM IEKTPOTIEPEaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnegoBanue 3aBUCUMOCTH MEPUOa MAJIBIX KOJICOAHUH Tpy3a HA HUTHU OT JIJTMHBI HUTU U MAcChI Tpy3a.
HccnenoBanue nepeMEeHHOTO TOKA B IIETTH U3 OCJIEIOBATEIBHO COEANHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmpomMazHummuble 601Hbl

Mexanudeckue BOJIHBI, yCIOBHs pacnpocTpaHeHus. Ilepumon. CkopocTh pacnpoCTpaHEHHs M JUIMHA BOJIHBL. [lomepedHble W NMPOAOJIBHBIE BOJIHBI.
HNuTtepdepentus u qudpakimsi MEXaHUYECKUX BOJTH.

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

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI W3IIy4eHHUS 3JIEKTPOMArHUTHBIX BOJH. B3aumuasi opuenTanusi BekTopoB E, B, V B anekrpomarHuTHON BoJIHE.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpa)KEeHUE, MIpeIoMIICHUE, ToJspu3anus, qudpakius, uureppeperius. CKoOpoCTh 3J€KTPOMAarHUTHBIX BOJIH.

[Ikayia 3eKTpOMarHuTHBIX BOJIH. [I[puMEeHEHNE 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIUIIBEI paIUOCBS3U U TEICBUACHUS. Paaromokarusi.
DNEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOIIEH CPeIbl.

TexHuueckue ycTpoilcTBa M NMPaKTHUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI, YIbTPa3BYyKOBasl IMAarHOCTUKA B TEXHUKE U MEIMLIMHE, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-nieus.

Jlemoncmpayuu

O6pa30BaHHe " paclpoOCTPAHCHUC TTONICPCUHBIX U IPOJOJIbHBIX BOJIH.



KonebGuomieecs: Teo Kak HCTOYHHUK 3BYKA.

HaGnronenue oTpaxeHus U MPEIOMIICHUS MEXaHHUECKUX BOJIH.

Habnronenue narepdepeHunyu u qudpakimi MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIMTYA0M M 4aCTOTOMN KOJIeOaHU.

HccnenoBanue cBOWCTB 2JIEKTPOMAarHUTHBIX BOJIH: OTPaKE€HUE, IPEJIOMIIEHHE, MoJIspu3anus, Audpakuus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeitHOe pacnpoCcTpaHEHUE CBETa B OJHOPOIHOM cpene. JIyu cBeta. TodeuHblii HCTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoenne n3o0pakeHuil B IIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIOTHBIN MTOKa3aTeNb mpesiomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroi mojgHoro
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus cera. CroskHBINA cocTaB Oenoro ceera. L[Ber.

CO6I/IpaIOH_II/IC U pacCCuBarOMIUC JIMH3EIL. Tonkas nuH3a. (DOKYCHOC pacCTOAHUEC W OINTHUYCCKas Culia TOHKOM JIMH3EI. HOCTpOGHI/Ie I/1306pa}KeHI/II71 B
co614pa}0m1/1x H pacC€UBArOIMX JIMH3aX. (DOpMy.]'Ia TOHKOM JIMH3EI. YBGJ'II/ILICHI/IG, JaBacMo€ JIMH30M.

Hpezlem,l INPpUMCHUMOCTH FCOMeTqueCKOﬁ OIITHKH.

BonHoBas onTuka. HHTCp(I)CpCHLII/IH CBCTa. KOFepeHTHHC HCTOYHMKHU. Y CIOBHUS Ha6JHOI[eHI/I${ MaKCUMyMOB U MUHUMYMOB B HHTCpq)epeHHHOHHOﬁ KapTHUHC
OT ABYX CI/IH(1)8.3HBIX KOTCpCHTHBIX HCTOYHHUKOB.

Hudpaxmus ceta. [AudpakinuonHas pemérka. YcloBHe HaOMIOJEHUs TIJIaBHBIX MaKCUMYMOB MpH TNaJeHMM MOHOXPOMAaTHYECKOro CBeTa Ha
IU(PPaKIMOHHYIO PEHIETKY.

HOJ'IHpI/BaI_[I/ISI CB€Ta.



Texuuueckue ycTpoiCTBa U MPAKTUYECKOE TPUMEHEHUE: OUKH, JIyTa, (hoToanmapar, NpoeKIMOHHBIN annapaT, MUKPOCKOII, TEIECKOII, BOJIOKOHHAsl ONTHKA,
audpakoHHas peméTKa, MOIIPOUI.

Jlemoncmpayuu
[IpsimosinHetHOE pacnpocTpaHeHHE, OTPAKEHHE U IIpesomiieHue cBeTa. OnTuieckue npuoopsl.
[TonHoe BHyTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.
HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.
Moienn MUKpPOCKOIIA, TEJIECKOTA.
HaGnronenue nnrepdepeHiuu crera.
Ha6nronenue qudpakiuu certa.
HaGnronenue aucnepcun ceTa.
[Tonyuenue crniekTpa ¢ HOMOMIbIO MPU3MBI.
[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.
Habmronenue nonsipuszaiiu cBera.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepenue nokaszaTelns MpeaoMIICHUs CTEKIIA.
HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.
HaGnronenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI ClIeNMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'panunel npuMeHUMOCTH KJIacCU4ecKod MexaHuKu. [locTynarel cnenuanbHON TEOPUU OTHOCUTEIBLHOCTU: MHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBETA B
BAaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DMHILITENHA.



OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJJIEHNE BPEMEHU U COKPALLEHUE JUTUHBI.
OHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl € SJHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.
Paszpen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOGON ONMUKU
®ortonsl. opmyna [1nanka cBsi3u s3HEprun GOTOHA € €ro YaCTOTOW. DHEPrus U UMITYJIbC (HOTOHA.

OtkpeiTie u uccienosanue dorodpdexra. Onbitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHenue DunmTerHa it dotodrddexra. «KpacHas
rpaauiay Gorodddekra.

JaBneaune cBeta. OmbrTe! I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texuuueckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHNe: (POTOAIEMEHT, GOTOAATYUK, COJTHEUHas OaTtapesi, CBeTOAMO.
Jlemoncmpayuu

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMW TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogenp atroma TomcoHa. OnbIThI Pe3ep(1)0pna 0 PACCCAHUIO O -HaCTHULI. HnaHeTapHaﬂ MOJCJIb aToMa. HOCTyJ'IaTBI Bopa. I/I3J'Iy‘IeHI/Ie H TIOTJIOIICHHUEC
(I)OTOHOB IpU nepexoae atroMa € OJHOTO YPOBHA SHECPTHUU HA ,upyroﬁ. Bugsr CIICKTPOB. CHeKTp ypOBHGfI OHEPTUH aTOMa BOAOpOaaA.

BonnoBesle cBolicTBa yactuul. Bosnel e bpoiins. KopryckyaspHO-BOJIHOBOH yaau3M.



CrioHTaHHOE M BBIHYXJECHHOE U3Jy4CHHUE.

TexHuueckre ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBIN aHaNK3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu

Mogens omnbiTa Pezepdopra.

Onpenenenre AMUHBI BOJIHBI JIa3epa.

HaGnronenue nuHeNvaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Halnronenue nuHeH9aToro crexTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JI0Ka3bIBAIOIINE CIIOKHOCTh CTpOoeHUs sapa. OTkpbITHE paanoakTuBHOCTH. OmbiThl Pesepdopna mno ompeneneHuio cocraBa
paanoakTUBHOTO u3aydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ydeHus. BnusHue paanoakTUBHOCTH Ha )KMBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA M HeWTpoHA. HykimonHas moensb sapa I 'eitzendepra—Banenko. 3apsn sapa. MaccoBoe yuciio sapa. M30Tomsl.
Anbda-pacnag. DNeKTPOHHBINA U IO3UTPOHHBIN OeTa-pacmaa. ['amma-uznydenue. 3aK0H paIMOAaKTUBHOTO PacIiajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sipa.

Snepusle peakuuu. [lenenve u CUHTE3 siIep.

SAnepusiii peaktop. Tepmosaepusiit cuates. [Ipo0neMbl U MEPCIEKTUBHI SIIEPHON IHEPTETUKH. DKOJIOTUUECKHE aCTIEKThI SAE€PHON SHEPTETHKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTtoasl Ha6J'IIO,[[CHI/I$I " perucTtpanuu 3JICMCHTAPHBIX YaCTHUII.



@dynnameHTaIbHbIE B3auUMOACHCTBUS. EAMHCTBO (U3HUECKON KapTUHBI MUDA.

Texuuueckre ycTpoiicTBa U MPaKTUYECKOE IIPUMEHEHHE: TO3UMETp, Kamepa Buibcona, siepHblil peaktop, arToMHast 6omoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HccnenoBanue TpekoB yacTull (10 roTOBbIM (oTorpadpusim).
Pa3nea 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAYEHHE aCTPOHOMMH.

Bun 3B€3anoro Heba. Co3Be3ausl, spKue 3BE3/1bl, IIAHEThI, X BUAUMOE JABHKEHUE.

Conneynas cucrema.

Counnne. ConHeuHast akTUBHOCTh. Mctounnk sHeprun CoJiHIa U 3BE3/. 3BE3/bI, X OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIN Kilacc —
CBETUMOCTBY». 3BE3/bl IVIABHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB) IS 3BE3]1 TVIABHOM MOCIEA0BATEIbHOCTU. BHyTpeHHEe cTpoeHue

3B&3/1. COBpEMEHHBIC ITPEICTABIICHHS O TPOMCXOKICHUH | 3BoJitorinu CoJIHIIA 1 3BE3]T. DTaIlbl )KU3HU 3BE3]I.

Mineunsiit [Iyts — Hamia [Nanaktuka. [lonoxenue u qeuxenune Comnnua B ['anaktuke. Tunsl ragaktuk. PaguoranakTuku v kBa3zapbl. YEpHbIE ABIPHI B iApax
raJIakTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa66ma. Pa3beranue ranaktuk. Teopus bonbiioro B3peiBa. PennkroBoe u3nyueHue.
MacmtabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npoOieMbl acCTpPOHOMUH.

Yuenuueckue nabnrooenus

Ha6J’IIO,[[eHI/I$I HCBOOPY)KéHHHM TJ1a3oM C HUCIOJIB30BAHHUEM KOMIIBIOTCPHBIX HpI/IJ'IO)KCHI/Iﬁ UL ONPCACIICHUA ITOJIOKCHUA HeOeCHBIX OOBEKTOB Ha
KOHKPCTHYIO AaTy: OCHOBHBIC CO3BC3 AU CeBepHoro noJrymapus 1 apKue 3BE3bI.



Habmonenus B Teneckon JIynsl, uraner, Miewnoro Ilyru.

O0o0maroniee NoOBTOpPeHUE

Ponb ¢u3uKM 1 aCTPOHOMHU B IKOHOMHYECKOH, TEXHOJIOTHIECKOH, COIIMATILHON 1 STHUECKON cepax AesaTeTbHOCTH YeI0BEKa, POJIb K MECTO (DU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHHE MHUpA, poJib (PU3UYECKON TeoprH B (HOPMHUPOBAHUU NPEACTABICHUN O (U3NYECKON KapTHHE MHUpPA, MECTO
¢bu3nUecKoil KapTUHBI MHpa B 00IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUH O IPUPOJIE.

Me)l(l'[pe)_IMeTHble CBHA3N

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢ y4€ToM coAep KaTeIbHBIX MEXKIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH,
OMOJIOTHH, XMMHH, Feorpaduu U TEXHOJIOTUH.

Meswcnpeomemuvie nowsimus, CBSI3aHHBIE ¢ M3yYEHUEM METOJI0OB HAYYHOTO MO3HAHUS: SBJICHHE, HAYYHBIN (haKT, TUIOTe3a, (u3ndecKkasl BeIMYHNHA, 3aKOH,
Teopusi, HaOJIIOICHNUE, SKCTIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: perieHue CUCTEMBI YpaBHEHUH, TPUTOHOMETPUUYECKUE (PYHKITUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPBI U UX MPOEKIIMH Ha OCH KOOPJIMHAT, CJI0KEHHE BEKTOPOB, TPOU3BOJHBIE AJIEMEHTAPHBIX (DYHKIUH, MpU3HAKU MOJ00US TPEYTrOJIbHUKOB,

ompeneseHue IO TUIOCKUX (GUryp U 00bEéMa Ted.

buonocus: snextpuyeckue SBICHUS B )KUBOI NpUpOJE, KojieOaTeabHbIe IBUKEHUS B dKUBOM MPUPOJIE, ONTUUECKHE SIBJICHUS B )KUBOU MPUPOJE, NeiiCTBHE
pajyanyy Ha KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTYpa TBEPBIX TEJI, MEXaHU3MbI 00pa30BaHMs KPUCTAIUIMUECKOMN PEeIIETKU, CIIEKTPaIbHbII
aHaJu3.

l'eoepaghus: MarHUTHBIE MOJIOCA 3EMIIH, 3aJI€)KH MATHUTHBIX PYA, (OTOCHEMKA 36MHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHHIH.

Texnonoeusi: TMHAN DJEKTPOIIEpeaad, TeHepaTop MEPEMEHHOI0 TOKa, DIEKTPOIBUTATENh, HAYKIHOHHAS TIeYb, pajap, paIionpiuéMHUK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-
Teyb, MPOSKINOHHBIN armapar, BOJIOKOHHASI ONITHKA, CONMHEYHAas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHMUSA

OcBoenue yueOHOTO TIpeaMeTa «Du3nka» Ha YpOBHE CpelHEro 001ero oopa3zoBanus (6a30BbIN YPOBEHB) TOJKHO 00ECIICUUTh JOCTIKEHUE CIIETIYFOIINX
JIMYHOCTHBIX, METAIPCAMCETHLIX U NPCIAMCTHBIX 06pa3OBaTeJIbeIX PE3YJIbLTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHMS yueOHOro npeamera «Pu3nka» JOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh 00y4aroUIuXcs PyKOBOJCTBOBATHCA
cOpMUPOBAHHON BHYTPEHHEH TMO3ULMEH JUYHOCTH, CHUCTEMOMN IIEHHOCTHBIX OPHEHTALMN, MO3UTHUBHBIX BHYTPEHHUX YOE€XKIEHUH, COOTBETCTBYIOILIHX
TPaJMLIMOHHBIM [IEHHOCTSIM POCCUIMCKOTO OOIIECTBA, PACIIMPEHNE )KM3HEHHOTO OTIbITa U OIBITA JAESITEILHOCTH B IIPOLIECCE peaTn3allii OCHOBHBIX HallpaBJICHUN
BOCIIUTATEIILHOM AESATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOro BOCIUTAHUS:

c(OpMUPOBAHHOCTH IPAKJIAHCKOM MO3UILIMU 00YJaIOIerocsi Kak akTHBHOT'O M OTBETCTBEHHOTO YIEHA POCCUIMCKOI0 OOIIECTBA;

MPUHATHE TPAJIUIIMOHHBIX 00IIEYEeIOBEUECKUX I'YMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTh B HHTEPECaX I'PakJaHCKOIro 0OIIeCTBa, y4aCTBOBATh B CAMOYIIPABJIEHUH B 00pa30BaTeIbHOM OpTraHU3aIH;

YMEHHUE B3auMO/JICHCTBOBATh C COLMATIbHBIMU MHCTUTYTaMU B COOTBETCTBHUHM € UX (PYHKIMSAMH U HA3HAUYCHUEM;

TOTOBHOCTb K T'yMaHUTapHOM U BOJIOHTEPCKOU JNESTEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCTIHTAHMSA:

c(OPMHUPOBAHHOCTh POCCUHCKOM I'paXJaHCKON MIEHTUYHOCTH, AaTPUOTU3MA,;

LIEHHOCTHOE OTHOIIEHUE K FOCYIapCTBEHHBIM CUMBOJIaM, IOCTH)KEHUSAM POCCUMCKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS

C(l)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHUS, STUYUCCKOTO IMOBCACHUA,

CIIOCOOHOCTH OLCHUBATHL CUTYAlLIUIO U IIPUHUMATL OCO3HAHHBIC PCHICHUS, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YHUCJIC B
ACATCIBHOCTH y‘-IéHOI‘O;



0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETo;

4)3CTeTHYEeCKOT0 BOCTIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAsi 3CTETHUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (PHU3UIECKOIN HAYKE;
5) Tpy10BOT0 BOCIIMTAHUSI:

WHTEpEC K pa3inyHbIM cdepaM MnpodecCHOHATBHON AEATENIBHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (DM3MKOW M TEXHUKOH, yMEHHE COBEpIIaTh 0CO3HAHHBIN
BbIOOp Oyaymielt npodeccuu 1 peann30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH (PU3UKK Ha MPOTSHKEHUHU BCEH JKU3HH,

6) 3K0JI0rHYecKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTH SKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00ATBFHOTO XapaKTepa dKOJOTHYECKUX MPpooieM;

IJTAHUPOBAHUE U OCYILIECTBJICHUE ICVCTBUM B OKpPY>KAIOIEH Cpelie HA OCHOBE 3HAHUSA 1I€JIEN YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
paciiupeHue OmbITa AeSITENLHOCTH HKOJIOTUYECKOI HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH MO (U3HKE;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKOI HAYKH;

OCO3HAaHHUEC ICHHOCTH Hay‘IHOfI ACATCIIBHOCTH, TOTOBHOCTD B IIPOLECCCEC U3YUCHUSA (bI/I3I/IKI/I OCYHICCTBJIATH MMPOCKTHYIO U UCCICA0BATCIILCKYIO ACATEIIBHOCTD
HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEMETHBIE PE3YJIBTATHI
Ilo3naBaTebHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eiCTBUS
ba3zoBble Jornyeckmne qeicTBUA:
CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYAIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpCACIIATh LCIIN ACATCIIBHOCTH, 3a/1aBaTh MapaMCTPbl U KPUTCPUHU UX JOCTUKCHUS,



BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPUBAEMBIX (PU3MUYECKUX SBIICHUSX;
pa3pabaThIBaTh MJIAH PEHICHUS MPOOIEMbI C YIETOM aHAIM3a UMEIONIUXCS MAaTEPUATbHBIX H HEMaTepUaIbHBIX PECypPCOB;
BHOCUTbH KOPPEKTHUBHI B IEITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISM, OLIEHUBATh PUCKH MOCIIEICTBUN JI€ATEIIbHOCTH;
KOOPJAMHHUPOBATH U BHITIONHATH padOTy B YCIOBHIX PEAIbHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble nccienoBare/ibcKue 1eHCTBUA:
BJIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSITHUSIMU U METOJaMH (PU3UUECKOU HAYKH;

BIIQJIETh HAaBBIKAMU y4EOHO-HMCCIIEIOBATEIBLCKON U MPOCKTHOM ACATEIHHOCTH B 007aCTH (DU3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MTOMCKY METOJIOB pelIeHUs 3a/1a4 (U3HIECKOTO COACPKaHUsI, MPUMEHEHHIO PA3TMYHBIX METOIOB TTO3HAHUS,

BJIQJICTh BUJIAMH JICATEIILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIMHU, TPEOOPA30BAHUIO H IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CHTYaIUX,
B TOM YHCJIE TIPU CO3JaHUHU YICOHBIX TIPOCKTOB B 001aCTH (PU3HKH;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTYaIM3UPOBATH 3a/1a4y, BHIBUTATh TUIIOTE3Y €€ PelIeHus, HAXOAUTh apryMEHTHI JUTsl JOKa3aTelIbCTBA CBOUX
YTBEPKIACHUI, 3a/1aBaTh TapaMeTPbl U KPUTEPUH PEIICHNUS;

AHAJIIM3UPOBATH IMOJYYCHHBIC B XOJ€ PCIICHHA 3aJa4yr PE3YyIbTaTbl, KPUTHYCCKH OLUCHHUBATH UX JOCTOBCPHOCTH, IIPOTrHO3UPOBATh M3MCHCHHE B HOBBIX
YCIIOBHAX;

CTaBUTb U (I)OpMy.]'II/IPOBaTB COOCTBEHHBIE 3aJa4yu B O6paSOBaTeHLHOﬁ ACATCIIbHOCTH, B TOM YHCJIC ITPU U3YUCHUUN (1)I/ISI/IKI/I;
AaBaTb OUCHKY HOBBIM CUTYyallUsIM, OLICHHUBATH HpPIO6pCTéHHBII>i OIIBIT,

YMETH IIEPCHOCUTH 3HAHUA T10 (I)I/ISI/IKC B IIPAKTUYCCKYIO 0051acTh KUBHCOACATCIIbHOCTH,

YMETb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX IIPEAMCETHBIX 06HaCTeﬁ;

BbIIBUI'aTb HOBBIC UJICU, IPCJIAraTb OPUTHMHAJIBHBIC ITOAXOAbI U PCIICHUA,

CTaBHUTb HpOGJ’IeMBI U 3a7la4u, JOMMYCKAOINEC AJIbTCPHATUBHBIC PCIICHUA.



Pabora c unpopmanueii:

BJIaJICTh HAaBBIKAMU MOJy4eHUsI HH(DOPMAIMK (PU3NIECKOTO COJCPIKAHUS U3 HCTOUHMKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh MOUCK, aHAIU3,
CHCTEMAaTH3alMIO0 U HHTEPIIPETALNI0 HHPOPMAIMH PA3INYHBIX BUIOB U (POPM IpeCTaBICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh HH(OpMALINH;
HCII0JIb30BATh CPeACTBA MHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOT U B pEllIEHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/1a4
¢ coOmrofieHneM TpeOOBaHUN SPrOHOMHUKH, TEXHUKU O€30IacCHOCTH, TUTHEHBI, PECypcocOepekeHNs, MPAaBOBBIX U ATUUYECKUX HOPM, HOpM HH(OPM aAllMOHHON

0e30I1aCHOCTH;

CO3/aBaTh TEKCThI (PU3MUECKOTO COACP KaHMSI B PA3IMYHBIX (hopMaTax ¢ yu€ToM Ha3HaueHUs: HHPOPMAILMK U LI€JI€BOM ayTUTOPUH, BEIOHpAsk ONTUMAJIbHYIO
(dbopMy npeacTaBICHUS U BU3yaIU3aliu.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSI:
OCYILIECTBIISATH OOLIEHNE Ha YpOKaX (PM3UKH M BO BHEYPOUHOM JEATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKH KOH(MIMKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MMOHUMATbh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON paOOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBHI ¢ y4ETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH Ka)XOTr0 WieHa KOJIJICKTUBA;

INpUuHHUMATb LOCJIA COBMECTHOM ACATCIIbHOCTH, OPraHHU30BbIBATH H KOOPIHWHHUPOBATH HeﬁCTBHH no e€ JOCTMXKEHHUIO: COCTaBJISAThL ILIaH ﬂeﬁCTBHﬁ,
pacupeacisiTh poJia € y‘IéTOM MHEHUHN Y4aCTHUKOB, O6CY)KI[3TL PE3YyJIbTAThI COBMECTHOM pa6OTBI;

OLCHUBATH KAY€CTBO CBOCTO BKJIaAa U KAXKJAOI'0 YHaCTHHUKA KOMaHbI B O6IHPII>1 Ppe3yJIbTaT 110 p33pa60TaHHHM KPpUTCPHUAM;
npeajiaratb HOBBIC ITPOCKTHI, OLICHUBATHL UJICU C IIO3ULIUHA HOBU3HBI, OPUTHUHAJIbHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

OCYIICCTBJIATD MO3UTUBHOC CTPATCTHUICCKOC NOBCACHUEC B PA3JIMYHBIX CUTYalIUAX, ITPOABIIATH TBOPUCCTBO U B006pa)KCHI/Ie, OBITh HWHHUIHUAaTUBHBIM.



Pel"y.]'lﬂTI/IBHble YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS
CaMOOPFaHHSaHI/IH:

CaMOCTOSITEIIBHO OCYIIECTBIISITh TO3HABATEIFHYIO NEATEILHOCTh B 00JacTH (DM3MKH M aCTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTaBUTh U (OPMYINPOBATH
COOCTBEHHBIE 33/1a4H;

CaMOCTOATCIIbHO COCTABJIATH IIJIaH PCUHICHUA paCLIéTHI)IX 1 Ka4CCTBCHHBIX 3aaad, IIJIaH BbIIIOJIHCHUA HpaKTquCKOﬁ pa60Tm C y‘IéTOM HUMCHOIIINXC
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOUYTEHU;

JaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

pactIupsITh paMK1 y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JIeNaTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;

OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

croco6cTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO APYAULIUU B 00J1aCTH (PU3UKH, TIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESTEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyIbTATOB LEIISIM;

BJIa/IETh HaBBIKAMU MIO3HABATEJILHOMN peIeKCHH KaK OCO3HAHUS COBEPILIAEMBIX JIEHCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3Y/IHTaTOB U OCHOBAHUIA;

UCI0JIb30BaTh MPHUEMBI peIIeKCHU AJIsl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIUOKH.



B mporecce noCTHKEHUS! TMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHUS MPOrPaMMBbI MO (pr3MKe A YPOBHS CPEIHErO OOIIero oOpa3oBaHUs y 0OydaromuXcs
COBEpPILIECHCTBYETCS IMOIIMOHAIBHBIM HHTEIUIEKT, MPeIIoIaraloniii c)oOpMHUpPOBAHHOCTS!

CaMOCO3HAHUS, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAIIBHOE COCTOSIHUE, BUAETh HANIPABJICHUS PAa3BUTHS COOCTBEHHOM 3MOIMOHAILHON
cdepsl, OBITh YBEpEHHBIM B ce0e;

CaMOpPCTYJIMPOBAaHMs, BKIIIOYAIOUICTO CAMOKOHTPOJIb, YMCHHC NPUHUMATb OTBCTCTBCHHOCTL 3a CBOE IIOBCJCHHUC, CIIOCOOHOCTH AalITUPOBATHECA K
OMOIMOHAJIIBHBIM USMCHCHUAM U ITPOSBJIIATH I‘I/I6KOCTI:, OBITH OTKPBITBIM HOBOMY;

BHYTpeHHGI\/'I MOTHUBaINU, BKJ'IIO‘IaIOHIGI\/'I CTPEMIICHUEC K JOCTHKCHUTO LECJIN U YCIICXY, OITUMU3M, HHUIIUATUBHOCTh, YMCHHUC I[GP'ICTBOBaTI) UCXO0O N3 CBOUX
BO3MOJKHOCTEH;

OMIIaTHUH, BKJ'IIO‘I&IOHICI\/'I CIIOCOOHOCTh MOHUMATh OMOIHWOHAJIBHOC COCTOAHUEC NPYTrHX, YUYUTBIBATH €ro Mnpu OCYHICCTBJICHUU 06HI€HI/I$[, CIIOCOOHOCTBH K
COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C JAPYIrUMH JIIOJbMHU, 3a00THUTHCS, MPOSBIATH MHTEPEC U pa3peliaTh
KOH(ITUKTBHI.

INPEJMETHBIE PE3YJIBTATHI

K konny o6y4yenust B 10 Kkj1acce rnpeMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUYAIOUIUXCS YMEHUIA:

JEMOHCTPHUPOBATh HA MIPUMEPAX POJIb U MECTO (U3HKH B (DOPMHUPOBAHMM COBPEMEHHON HAYYHOW KapTUHBI MUpPA, B Pa3BUTHU COBPEMECHHOW TEXHHKHU U
TEXHOJIOTUH, B MPAKTUYECKOU ESITEIbHOCTH JIIOJICH;

YUYUTBIBATH I'PaHUIBI IPUMCHCHUS NU3YYCHHBIX (bHSH‘ICCKPIX MOHCHCI;'IZ MaTCpHajibHad TOYKa, MHCPLUAJIbHAsA CUCTCMaA OTC‘IéTa, a0COJIIOTHO TBépI[OC T€CIIO,
HUaeanbHBIN ra3, MoJ¢cjiu CTpOCHH: Ia3oB, JKUJIKOCTEHN 1 TBépI[bIX TCII, TOYCYHBIN SHGKTpI/I‘ICCKHfl 3ap4aa 1npu pCICHUA q)HSquCKI/IX 3aJa4,

pacmno3HaBaTh (pu3ndeckue BIeHHs (IIPOIECChl) U OOBSICHITH UX HA OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJIIPHO -KUHETUYECKOM TEOPUH CTPOSHUS BEIIeCTBA
U DJIEKTPOJUHAMHUKHU: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIUHEIHOE NBIDKEHUE, CBOOOJHOE MaJCHHUE TeN, IBWKEHHE MO OKPY>KHOCTH, HHEpIHS,
B3auMo/ieiicTBue Ten, nuddysus, OpOyHOBCKOE ABMKEHHUE, CTPOCHHUE KHIKOCTEH M TBEPABIX Tell, U3SMEHEHHE 00bEMa TeNl MPH HarpeBaHWUU (OXJIAKICHHUH),
TEIJIOBOE paBHOBECHE, UCTIAPEHUE, KOH/ICHCALINS, TUIaBICHUE, KPUCTAJIIN3A1IMS, KUTIEHNE, BJaKHOCTh BO3/lyXa, MOBBIILICHHE JaBJICHUS ra3a Ipy ero HarpeBaHuu
B 3aKPBITOM COCY/JIE, CBA3b MEXy lTapaMeTpaMu COCTOSIHHS ra3a B U30IPOLIECCaX, SJIEKTPU3ALIMS TEIl, B3aUMOICUCTBUE 3apI0B;



OIMCBHIBATH MEXaHUUYECKOE JBIMIKEHHUE, UCTIOIB3YS (PU3NUYECKHUE BEIMYHHBI: KOOPAUHATA, MyTh, MIEPEMELICHHEe, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMIYJIbC TeNa, KHHETUYeCKasi SHeprusi, MOTCHIMANbHAs SHEPIHsl, MEXaHn4YecKas paboTa, MexaHW4yeckas MOIIHOCTh;, IPU OMHCAHUU NPABUIBHO TPAKTOBATh
(U3NYEeCKU CMBICI UCTIOJIB3YEMbIX BEJIMYMH, NX 0003HAYCHUS M €IUHHIIbI, HAXOIUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTrUMH
BEJINYNHAMUY,;

OTMCBHIBATh M3YYEHHBIC TEIUIOBBIC CBOICTBA TEN W TEIUIOBBIC SIBIICHHS, HMCIOJB3ysd (U3UYECKUE BEIUYMHBI: JABJICHUE ras3a, TeMIleparypa, CpemHss
KMHETUYECKasi JHEPT s XaOTUYECKOTO JABMKEHUSI MOJIEKYJI, CPEIHEKBaApaTHUHAsl CKOPOCTh MOJIEKYJI, KOJIMUYECTBO TEIIOThI, BHYTPEHHSS SHEPrus, padoTa rasa,
KOA(QPHUIIMEHT TOJIE3HOTO ACHCTBUS TEIIOBOTO ABUTATEIIS; TIPU OTIMCAHUH MPABUIILHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIb3YEMBIX BEIMYMH, UX 0003HAYCHUS
U €IMHULIbI, HAXOIUTh (JOPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMUHUHAM;

OTMCHIBATh U3YUYECHHBIE JIEKTPUUYECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKHE SBJIECHUS (IIPOLECCHI), UCHOJbB3YS (PU3NUECKHE BETUUUHBI: IEKTP UUECKHIM
3apsj, JJEKTPUYECKOE I0Jie, HANpsHKEHHOCTh IMOJS, MOTEHIWall, Pa3HOCTh MOTEHIMAJIOB; MPHU OMNMCAHUU NPAaBUIBHO TPAKTOBATH (DU3MUECKUNA CMBICI
HCIO0JIb3YEMBIX BEIMYUH, X 0003HAUEHUS U €IMHULIBI; YKa3bIBaTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIMUMHY C IPYTUMH BEIMUYMHAM U;

aQHATM3UPOBATh (M3MYECKHE TMPOIECCHl U SBIICHUS, HCIOJL3Ys (U3MYECKHE 3aKOHBI M MPUHIMUIBL: 3aKoH BceMupHOTo TsaroteHus, |, |1 u Il 3akonsr
HproToHa, 3aKOH COXpaHEHHUS MEXaHWYECKOW SHEPTHH, 3aKOH COXPAHCHHS UMITYJIhCa, IPUHITUIT CYNEPIO3UIIMN CHUJI, IPUHITUIT PABHOIIPABUS MHEP IIMATBHBIX
CHUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHIECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEIHEH KMHETHYECKOW IHEPTUU TEIJIOBOTO JABMKCHUS
MOJIEKYJI C a0COJIIOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS DJIEKTPUUECKOro 3apsjaa, 3akoH KyrmoHa, mpu 3ToM paznuyaTh
CJIOBECHYIO (JOPMYITMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BRIPAKECHHE M YCIIOBHS (TpaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC NMPUHIIMIIBI IEHCTBHS MAIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3MyaTh yCIOBUS WX O€30MAaCHOTO HMCIOJIb30BAaHUS B
MMOBCEIHEBHOM JKH3HU;

BBITIOJIHATh AKCIEPUMEHTHI MO0 HCCIEA0BaHUIO0 (PU3MUECKUX SIBICHUN U MPOIIECCOB C HMCIOIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHM, IPHU 3TOM
dbopmynupoBarh mnpobiaemy/3agady M TUIOTE3y Y4eOHOIro SKCIEPHUMEHTa, coOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO 000pYHOBaHUsS, MPOBOIUTH OTMBIT U
(bopMynupOBaTh BHIBOIBI;

OCYIICCTBJIATD HIPAMBIC 1 KOCBCHHBIC U3MCPCHU (I)I/ISI/I‘IGCKI/IX BCJIMYMH, ITPU OTOM BBI6I/IpaTB OIITHUMAJILHBIHN CII0CO0 HU3MCPCHHA U UCIIOJIb30BATh N3BCCTHLIC
MCTOAbI OOCHKH HOFpGH.IHOCTGﬁ I/I3M€p€HI/II71;

HcciIea0BaTb 3aBUCUMOCTH MCKIY (1)I/I3I/I‘leCKI/IMI/I BCIIMYMHAMHU C HCIIOJIb30BAHHUEM IIPAMBIX HSMepeHHﬁ, IIpu 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(bHKCHpOBaTB PE3YJIbTAThI nonyquHoﬁ 3aBUCHUMOCTH CI)I/I3I/I‘-ICCKI/IX BCJIIMYHH B BUIC Ta6J'II/II_I n l"pa(l)I/IKOB, ACJIaTh BbIBOABI 110 PE3YJIbTATAM UCCJIC JOBAHUS

CO6J'IIO,Z[aTI> ImpaBujia 0€30I1acHOTO Tpyda Ipru NpOBCACHUN HUCCIIEIOBAaHUM B paMKax yqe6H0r0 OKCIICPUMCHTA, yqe6HO-HCCHeHOBaTeHBCKOﬁ u HpOeKTHOﬁ
ACATCIIBHOCTHU C UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u J'Ia60paT0pHOF0 060p}/'I[OBaHI/I$I;



pemaTh pacy€THBIC 33/1a41 C SBHO 33JaHHON (H3MYECKON MOJEIBIO, UCTIONB3Ys (PM3NYECKHEe 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a yCIOBHUSA 3a/1a41
BBIOMPATh (PU3NYECKYIO MOJEIb, BHIACTATH (PU3HMUECKHE BETMUMHBI U ()OPMYJIIBI, HEOOXOAUMBIE JUIsl €€ pelIeHHs, TPOBOAUTH PAaCUEThl U OL[CHUBATH PEAIbHOCTD
MOJIyYEHHOTO 3HaUCHHSI (PU3NYECKON BEIIMUHHBI,

pemaTh Ka4eCTBEHHBIE 33/1a4H: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUYHMBYIO LIEMIOYKY PACCYKICHHH C OMOPOH Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH
1 (PU3UIECKHUE SIBICHHS,

UCIO0JIb30BAaTh IPU PEUICHUH Y4YEOHBIX 3aJad COBPEMEHHbIE WH(OPMALIMOHHBIE TEXHOJOTUU ISl MOMCKA, CTPYKTYpUPOBAHMS, WHTEpIpETaluu M
Mpe/ICTaBICHUs] y4eOHOM W HAay4YHO-TIOMYJIApHOM HH}OpMalNK, MOTYYEHHOW M3 Pa3IWYHbIX HCTOYHUKOB, KPUTHYECKH AaHAJIM3UPOBATh MOJIY4aeMYIo
uH(popMalnio;

MIPUBOJIUTH IPUMEPHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOILIEr0 MUPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCII0JIb30BATh TEOPETUYECKUE 3HAHUS 0 PU3UKE B MOBCEAHEBHOM XKU3HU /7151 0OecriedeHns 6e301MacHOCTH py 0OpalieH!H ¢ TpuOopaMu U TEXHUYECKUMU
YCTPONCTBAMH, JJIsi COXPAHEHUS 37J0POBbs M COOIIOICHHSI HOPM DKOJIOTMUECKOTrO IIOBEJCHUS B OKpPY KalOIEeH cpese;

paboTaTh B TpYyNIE C BBHITOJHEHHEM DPA3JIMYHBIX COIMAJIBHBIX POJICH, IUIAHHPOBATH PAOOTy TPYIIBI, PAIMOHAILHO PACIpPENeNsATh OOS3aHHOCTH W
IUTAHUPOBATh JICATENILHOCTh B HECTAHIAPTHBIX CHUTYAIUsX, aJCKBATHO OICHWUBATh BKJIAJ KaXKIOTO M3 YYaCTHHKOB TPYIIBI B pEIICHUE pacCcMaTpUBaEMON
poOIIEMBI.

K koniy o6y4yenus B 11 kiacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUYAIOUTUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (GU3UKU B (DOPMUPOBAHUN COBPEMEHHOM HAyYHOW KapTHHBI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NESATENbHOCTH JIOACH, 1IEJIOCTHOCTh U €IMHCTBO (PU3UUECKON KapTHHBI MUPA;

YUYUTBIBATb I'PaHULIBI IPUMCHCHUS N3YYCHHBIX (bHSH‘ICCKI/IX MO,I[CJ'IGIZZ TOYCYHBIN SHCKTpI/I‘ICCKHfl 3apsan, JIyd CBCTa, TOYCYHBIN MCTOYHUK CBCTAa, AACpHasa
MOJCJIb aTOMa, HYKJIOHHAsI MOJCJIb aTOMHOTI'0 spa IpHU pCUICHUN (I)I/I?»I/I‘IGCKI/IX 3a1a4,

pacrio3HaBaTh (U3NYECKUE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB DJJIEKTPOJMHAMMKM M KBAHTOBON (DU3UKHU: 3JIEKTpUUECKass
IIPOBOJIUMOCTb, TEIIJIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE AEHCTBUS TOKA, B3aUMO/IeHICTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS MHAYKIIKS, IeHCTBUE MarHUTHOTO
[OJI1 Ha TMPOBOJHUK C TOKOM M JBIDKYLIMICS 3apsij, 3JIEKTPOMAarHuTHbIE KOJeOaHWs M BOJIHBL, MPSIMOJIMHEHHOE paclpocTpaHEHHE CBeTa, OTpakeHHeE,
npejgoMieHue, uHTepdepeHus, Audpakuyus U MospU3alMs CBeTa, AUCHEpCUs cBeTa, (GoTrodnekrpuueckuil 3¢dexT (hoTorddext), cBeToBOe AaBJICHUE,
BO3HUKHOBEHHUE JINHEHYATOTO CIIEKTPa aTOMa BOJIOPO/ia, ECTECTBEHHAs U MCKYCCTBEHHAs PaJMOaKTUBHOCTb;



ONMCHIBaTh M3Y4YECHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE, ONTHYECKHE, 3JEKTPUUECKYI0 IMPOBOAMMOCTb DA3JIMYHBIX Cpel) H
AIIEKTPOMATrHUTHBIE SIBJICHUS (IIPOIIECCHI), UCTIONIB3Ys (PU3NUECKUE BETHMUUHBL: SIEKTPHUUCCKUI 3apsi, CHJIa TOKA, SJIEKTPHUECKOE HAMPSHKEHHUE, SJIEKTPUYECKOe
COIPOTUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIIKYILAs CUJIa, padoTa TOKa, MHIYKIMS MarHUTHOTO 1oJisl, cuwia Ammnepa, cuia JlopeHua, MHIyKTUBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPHUECKOTO W MAarHUTHOTO TOJIeH, MEepHoJ M YacToTa KojeOaHWi B KoyieOaTelIbHOM KOHTYpE, 3apsil M CWiIa TOKa B IIpolecce
rapMOHUYECKHX JIEKTPOMArHUTHBIX KoJieOaHMid, JOKYCHOE pacCTOSHHUE U ONTHYECKAs CHJIA JIMH3bI, TIPY ONMCAHUU MPABUIIBHO TPAKTOBATH (PH3HMUECKUI CMBICTT
MCTIOJIb3yEMBIX BEITMYNH, UX 0003HAUYEHUS U €AUHUIIBI, YKA3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BETUYAHAM U

ONMCHIBATh U3Y4YEHHbIE KBAHTOBBIE SIBJICHUS U IIPOLIECCHI, UCIIOJIb3YS (PU3NUECKUE BEIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U 4acTOTa
CBETa, dHEprus M MMMyiIbc (HOTOHA, MEPUOA MOJypacHaaa, PHEpPrusl CBSI3M ATOMHBIX SAEp, NPU ONMCAHWU MPAaBUIBHO TPAKTOBAThb (PU3MUYECKHM CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX O0003HAYEHMs] U €IUHUIIbI, YKa3bIBaTh (POPMYIbI, CBS3bIBAIOIINE JAaHHYI (U3MYECKYI0 BEIUYMHY C JAPYTUMHU BeIMYHMHAMH,
BBIYMCIIATH 3HAUCHHUE (PU3MUECKON BEIIMYUHBL;

AHAJIIM3UPOBATH (1)I/ISI/III€CKI/I€ mpouecCol M ABJICHUA, HCIOJIB3YA (1)I/ISI/I‘I€CKI/I€ 3aKOHBI W TIPUHIMUIIBI: 3aKOH OMa, 3aKOHBbI IIOCJI€A0OBATCIILHOTO H
MapajuIeIbHOTO COEIMHEHUS MPOBOJHUKOB, 3akoH J[xoyns—JleHna, 3aKoH 3J€KTPOMAarHUTHONM MHAYKIIMH, 3aKOH MPSIMOJMHEHHOTrO pacipOCTpaHEHHs CBETa,
3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MTPEJIOMIIEHUS CBETa, ypaBHEeHHE DUHIITEIHA U1t PoTodPdeKTa, 3aKOH COXpaHEHHUS SJHEPTHH, 3aKOH COXPaH €HUS UMITYJIbCa,
3aKOH COXPAHEHMs DJIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHMs MACcCOBOIO 4MCia, MOCTyaaThl bopa, 3aKOH paJloakTUBHOIO pacnaja, MpH 3TOM pa3jindarb
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTEeMAaTUUYECKOE BBIPAKEHHE U YCIOBHS (TPaHUILIbI, 00JIaCTH) MPUMEHUMOCTH;

OTIPEIeINIATh HAIPaBJIEHUE BEKTOpAa MHAYKIIMH MarHUTHOTO TOJIsl POBOJHUKA C TOKOM, CUJIbl AMniepa u cuiibl JlopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE IIIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;

BBITIOJIHATh AKCIEPUMEHTHI MO HCCIENOBAaHUIO (U3NYECKUX SIBICHUI U MPOLIECCOB C MCHOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMIA: MPH 3TOM
dbopmynupoBarh npobiaemy/3agady W TUIOTE3y Y4eOHOro SKCIEPHUMEHTa, coOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO 000pYIOBaHUsS, MPOBOIUTH OTBIT U

(bopMynupOBaTh BHIBOIBI;

OCYIICCTBIIATH IPAMBIC 1 KOCBCHHBIC U3MCPCHU A (1)I/I3I/ILI€CKI/IX BCJIMYHH, IIPpHU 9TOM BBI6I/IpaTB OIITHUMAJILHBIHN CI0OCO0 HU3MCPCHUS U UCITI0JIL30BaTh U3BCCTHBIC
MCTOAblI OOCHKH HOFpCH.IHOCTGﬁ I/IBMepeHHﬁ;

HCCICA0BAaTh 3aBHUCHUMOCTHU (1)I/I3I/IIIGCKI/IX BCIIMYHMH C HCIIOJIB30BAHUCM IIPAMBIX HSMepeHHfIZ IIpu 35TOM KOHCTPYUPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTb
PE3YyJIbTAThL HOJ'Iy‘IGHHOﬁ 3aBUCHMMOCTH (bHSH‘ICCKI/IX BCJINYHH B BUC Ta6J'II/II_I n rpa(bI/IKOB, ACJIaTh BbIBOJLI 110 PE3YyJIbTaTaM HCCICIOBAHUA;

CO6J'IIO,[[aTb ImpaBujia 0€30I1acHOTO Tpyda 1Ipru NMpOBCACHUN HUCCIIeIOBaHUM B paMKax yqe6H0r0 OKCIICPUMCHTA, y‘{e6HO -HACCJIEIOBATEIbCKON U HpOeKTHOﬁ
ACATCIIBHOCTH C UCIIOJIb30BAHUEM U3MCPUTCIILHBIX YCTpOﬁCTB 151 na60paT0pHoro O60py,[[OBaHI/I$I;



pemaTh pacy€THBIC 33/1a41 C SBHO 33JaHHON (H3MYECKON MOJEIBIO, UCTIONB3Ys (PM3NYECKUEe 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a yCIOBHS 3a/1a4l
BBIOMPATh (PU3NYECKYIO MOJIEIb, BBIACTATH (PU3HUECKHE BETMUMHBI U (POPMYITbI, HEOOXOJUMBIE sl €€ PeLIeHHUs, TPOBOJAUTH PACUETHI U OLIEHUBATH PEATbHOCTh
MOJIyYEHHOTO 3HaUCHHSI (PU3NYECKON BEIIMUHHBI,

pemaTh Ka4eCTBEHHBIE 33/1a4H: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUYMBYIO IETIOUYKY PACCYKACHUH C OTIOPOH HAa M3YUEHHBIE 3aKOHBI, 3aKOHOME PHOCTH
1 pU3NIECKUE SBICHUS;

UCIO0JIb30BAaTh IPU PEUICHUH Y4YEOHBIX 3aJad COBPEMEHHbIE WH(OPMALIMOHHBIE TEXHOJOTUU ISl MOMCKA, CTPYKTYpUPOBAHMS, WHTEpIpETaluu M
Mpe/CTaBICHUs] y4eOHOM W HAay4YHO-TIOMYJISApHOM HH(OpMAaLKK, TOJTYYEHHONW W3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKH AaHAJIM3UPOBATH I0JIy4aeM Yo
uH(popMalnio;

OOBSACHATH MPUHLIMIIBI IEHCTBUS MAIINH, IPUOOPOB U TEXHUYECKUX YCTPOMNCTB, pa3jinyaTh YCIOBUS MX OE30MaCHOTO HMCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apy0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B 00BSICHEHHE MTPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

HCII0JIb30BATh TEOPETUYECKUE 3HAHUS 0 PU3UKE B MOBCEAHEBHOM KU3HU JIJ1s1 0OecredeHns 6e301MacHOCTH Mpy 0O0palieH!H ¢ TpruOopaMu U TEXHUYECKUMU
yCTpoiicTBamMu, sl COXpaHEHHsI 3A0POBbs U COOJIOACHUS HOPM SKOJIOI MYECKOT0 MOBEACHUS B OKPYKAIOIIEH cpeie;

paboTaTh B TpyIIE C BBHIMOJIHEHUEM DPa3IMYHBIX COLMAIbHBIX pOJIEH, MJIAHUPOBATh PabOTy TPYIbI, PAlMOHAIBHO paclpeAesTh OOS3aHHOCTH U

TUTAHUPOBATh JICATENILHOCTh B HECTAHIAPTHBIX CUTYAIMSIX, aJI€KBATHO OIEHWBATH BKIJIAJ KaXKIOTO M3 YYAaCTHHUKOB TPYIIBI B PEIICHHE paccCMaTpUBACMOMN
poOJIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue pasesnoB u TeM MPOrpaMMbl KonnuecTBo yacos DnexTpoHHbIE (IIUPPOBLIC)
/i Bcero KonTposnbsHbie [MpakTuueckue 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThHI

Pazgen 1. PU3UKA U METOJIbI HAYYHOI'O IIO3HAHUSA
1.1 | ®usuka u METObl HAYYHOTO TIO3HAHUS 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

Wroro mno pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmuoreka [JOK

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



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

2.2 Junamuka 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpAaHEHHUSI B MEXaHUKE 6 1 1 bubnuoreka [OK
https://m.edsoo.ru/7f41bf72
Wroro mno pazueny 18
Pazgena 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAMHAMUMKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOI TeopUn 9 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOTUHAMUKHI 10 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 | Arperarnble cocTosiHus BeniecTBa. Pa3zoBbie 5) bubnuoreka [JOK
TIEPEXO0/IbI https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 24
Paznen 4. DJIEKTPOJANHAMUKA
4.1 | DnexkTpocTaTHKa 10 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 | [ToCcTOSIHHBIH AIIEKTPHUYECKHH TOK. TOKH B 12 1 bubnuoreka [JOK
pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro o pazgeny 22
PezepBHOE Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOTPAMME
11 KJIACC
Ne HanmeHnoBanue pasaenoB u TeM KonmuecTBo yacos OnektpoHHbIe (LU(pPOBBIE) 00pa30BaTEIBHbIC
n/n POTrPaMMBbl Bcero KonTposnbsHbie [IpakTuyeckue pecypchl
paboTHI paboTHI
Pazgen 1. JIEKTPOJAMHAMMUKA
1.1 MarsuTHO€ 1oJie. DJIeKTpOMarHuTHast 11 1 3 bubaunorexa IIOK https://m.edsoo.ru/7f41c97¢
WHTyKIUS
Hroro no paszuneny 11
Pazgen 2. KOJIEBAHUS 1 BOJIHBI
2.1 MexaHHuYeCKHe U AIIEKTPOMarHuTHbIE 9 1 bubnmnoreka LIOK https://m.edsoo.ru/7f41c97c

KOJICOaHUs



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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

2.2 MexaHu4ecKHe U 3IeKTPOMarHuTHBIC 5 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Ontuka 10 3 bub6muoreka [{OK https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUHU OTHOCHUTEJBHOCTH
3.1 OCHOBBI CIICIMAIBEHON TEOPHH 4 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIBHOCTH
Uroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DjIeMeHThI KBAHTOBOM ONTHKH 6 bubmuoreka [IOK https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue atoma 4 bubanoreka IIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 bubnunoreka [IOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Paznea S. JIEMEHTBI ACTPOHOMHUHU U ACTPO®U3ZUKHU
5.1 | DneMeHTHI aCTPOHOMHH H aCTPODU3UKH 7 1 | | Bubmmorexa LIOK https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 7
Paznea 6. OBOBIHIAIOIIEE IIOBTOPEHUE
6.1 | OGobmaromee moBTOpeHHE 4 | | Bu6mmoreka ITOK https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 4
PesepBHOe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME
MOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC
Ne Tema ypoka KosmuecTBo wacoB Hara OnexTpoHHbIE I (POBBIE
n/n Bcero | Kontponbubie | Ilpaktuueckue | M3ydeHUs oOpazoBarenbHbIE PECYpPChI
paboThHI

1 ®usnka — Hayka o npupoze. Hayunsie MeTo bl 1 bubnuoreka [IOK

MIO3HaHMsI OKPY)KAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
2 Pounb 1 MecTO (pu3uKu B OPMHUPOBAHUHU COBPEMEHHOM 1 bubnuoreka LIOK

Hay4YHOM KapTUHBI MHpa, B IPAKTUYECKOH https://m.edsoo.ru/ff0c33e6

JeATeTLHOCTH JIIOJeH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Mexannueckoe ArkeHue. OTHOCUTEIbHOCTD
MEXaHUYECKOTO ABIKEHus. [lepemenienue, ckopocTb,
YCKOpEHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

4 PaBHOMEpPHOE IPAMOJIMHEWHOE IBUKEHHE bubnuorexa [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE IBH)KEHUE bubnuorexa [JOK
https://m.edsoo.ru/ff0c372e
6 CBoOoHOE MafieHne. Y cKopeHrue cBoOOHOTO bubnmoreka [JOK
naICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nuxenue. [Ipuxenne bubnnorexa [JOK
MaTepHUAITBLHON TOYKHU 10 OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada
8 [IpuHnun otHOCcUTeNnbHOCTH ["annnes. HepuuaibHbie bubnnorexa [JOK
cucteMbl oTcyera. [lepBbiii 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [IpuHIMI Cynepno3uiu Cril. bubmuorexa [JOK
Bropou 3akoH HeloTOHA 1151 MaTepuabHOH TOYKH https://m.edsoo.ru/ff0c3be8
10 | Tperuw 3akoH HproTOHA 17151 MaTepHaIbHBIX TOYEK bubnuoreka [IOK
https://m.edsoo.ru/ff0c3be8
11 | 3akoH BcemupHOro TAroTeHus. Cuiia TSKECTH. bubmuorexa [JOK
IlepBast KocMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec tena bubmuorexa [JOK
https://m.edsoo.ru/ff0c3e18
13 | Cuna tpenus. Koapdpunuent tpenus. Cuia bubmuorexa [JOK
COIPOTHUBIICHUS MPH JBUKEHUH TEJIa B 5KHIKOCTH HIIH https://m.edsoo.ru/ffOc3f76
rase
14 | ITocTynaTenbHOE M BpallaTeIbHOE IBUKECHUE bu6mmoreka [JOK
a0COJIIOTHO TBEPAOTO Tesa. MoMeHT cuiibl. [1ieuo https://m.edsoo.ru/ff0c41a6
CUJIbL. Y CJIOBUSI PABHOBECHSI TBEPAOTO TEJIa
15 | Umnynsc MaTepuanbHOM TOUKHU, CUCTEMBI bubnuoreka [IOK
MaTepUAIIbHBIX ToueK. IMITysIbC CHITBI. 3aKOH https://m.edsoo.ru/ff0c43d6
COXPaHEHUs UMITyJIbca. PeakTHBHOE NBUKECHHE
16 | PabGota u MontHOCTh criibl. KuHeTnueckas sHeprus bu6mmoreka [JOK
MaTepuanbHON Touku. Teopema 00 H3MEHEHHN https://m.edsoo.ru/ff0c4502
KHHETHYECKOW SHeprun
17 | IlorenumanbHas sHeprus. [loTeHnanbHas SHeprus bubnuorexa [IOK

ynpyro neopMHUpPOBAHHOW PYKUHBI.
[ToTennmanpHas YHEpPrUs Teaa BOIN3U MOBEPXHOCTH
3emiau

https://m.edsoo.ru/ff0c461a
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18

[loTeHnManpHbple U HENOTEHIUAIbHBIE CUIIbL. CBSI3b
paboTHI HEMOTEHIIUABHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOU 3HEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUs MEXAaHUYECKOU IHEPIUHU

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

19 | Jlaboparopuas pabota «lcciienoBanue cBsi3u pabOThI
CWJIBI C I3MCHCHHEM MEXaHWYCCKOW SHEPTUu Tella Ha
MIPUMEPE PACTSHKEHUS PE3HHOBOTO JKI'yTay
20 | Konrpomnsnas pabora o reme «Knnemaruka. bubnuorexa [JOK
JluHamuka. 3aKOHBI COXPAHEHHS B MEXaHUKEY https://m.edsoo.ru/ff0c4b74
21 | OcHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYECKOM bubnnorexa [JOK
teopun. bpoyHoBckoe nBmkenue. Juddysus https://m.edsoo.ru/ffOc4dc?
22 | XapakTep ABWKEHUS M B3aUMOJICHCTBUS YaCTHII
BemecTBa. Mojen CTPOCHHS Ta30B, KUJIKOCTEH 1
TBEPJIBIX TET
23 | Macca monekyi. KonmaecTBo BemecTBa. [locTostHHAs
ABoraapo
24 | TermmoBoe paBHOBecue. Temrieparypa u e€ u3MepeHue.
[IIxana remneparyp Llenbcus
25 | Uneanpnsiii ra3 B MKT. OcnoBHoe ypaBHeHue MKT bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde
26 | AGcosrroTHas TeMIiepaTypa Kak Mepa CpeIHen bubmuorexa [JOK
KHHETHYECKOM SHEPTUHU JIBHKCHHS MOJICKYIL. https://m.edsoo.ru/ff0cb11e
YpaBuenue Menpeneena-Knaneiipona
27 | 3akon [laapToHa. I'a30BBIC 3aKOHBI
28 | JlabopaTopHas pabota «lccienoBanre 3aBUCUMOCTH
MEXy MapaMeTpaMy COCTOSIHUS Pa3pEKEHHOTO ra3ay
29 | M3zomporieccel B HACATLHOM Ta3e U UX rpadudeckoe bubnnoreka [JOK
[PEACTaBICHHE https://m.edsoo.ru/ff0c570e
30 | BuyrpeHHsist sHeprus TepMOIUHAMHYECKOU CUCTEMBbI bubnunoreka [JOK
U CIoco0bl €€ m3MeneHus. KomyecTBo TEIUoThH 1 https://m.edsoo.ru/ff0c5952
paboTa. BHyTpeHHssI SHEprus 0JHOATOMHOTO
UJICaIbHOTO ra3a
31 | Buasl Temnonepenayu bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 | YienpHas TEINIOEMKOCTE BelecTBa. KomuecTBo bu6mmoreka [JOK

TCIJIOTHI IIPpH TCILJIONICpCaAayc. AI[I/Ia6aTHBII>'I Iponecc

https://m.edsoo.ru/ff0c5c36
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33 | IlepBblii 3aK0H TEPMOIMHAMUKY U €TI0 MPUMEHEHHE K bubnuorexa [JOK
U30IpoIeccam https://m.edsoo.ru/ffOc5efc
34 | HeoOpaTtuMocTh Mpo1ieccoB B mpupoje. Bropoii 3akoH bubnuorexa [JOK
TEPMOJUHAMHKH https://m.edsoo.ru/ff0c6230
35 | IIpuntun petictus u KI1/] TemioBoii MariHb bu6mmoreka [{OK
https://m.edsoo.ru/ff0c600a
36 | Huxn Kapro u ero KITJ{
37 | Dkonoruyeckue npooOIEMbl TEIIIOIHEPT €THKU
38 | O6oo6maronmii ypok «MosekyispHas puzmuka. bubmmoreka [JOK
OCHOBBI TEPMOTTHAMHUKH https://m.edsoo.ru/ff0c6938
39 | KonrpombsHas padota mmo teme «MoJieKysipHast bubmmoreka [JOK
¢bu3rka. OCHOBBI TEPMOTUHAMHKID) https://m.edsoo.ru/ff0c6a50
40 | ITapooOpa3oBanue 1 KoHACHCanus. Mcnapenue u bubnuoreka [JOK
KHTICHHE https://m.edsoo.ru/ff0c63b6
41 | AGcosroTHasi U OTHOCUTEbHAS BIIAYKHOCTH BO3/TyXa. bubnuorexa [JOK
HachbiieHHslii map https://m.edsoo.ru/ff0c64d8
42 | Teépmoe Teno. Kpucrammmueckue u aMopgHbIe Terna. bubnuoreka [IOK
AHHM30TPOIHS CBOWCTB KpUCTAILIOB. JKuaKue https://m.edsoo.ru/ff0c65f0
KkpucTtayyibl. CoBpeMEeHHbIE MaTepUaIIbI
43 | [InaBneHue U KpucTaUIM3aUs. Y AeIbHAs TEIIOTa bu6mmoreka [IOK
wiaBneHust. CyOnuMarus https://m.edsoo.ru/ff0c6708
44 | YpaBHEHHE TEIUIOBOTO OalaHca bubmuorexa [JOK
https://m.edsoo.ru/ff0c6820
45 | DnekTpu3anus Tea. JIeKTpUIecKur 3aps. JIBa Buga bu6mmoreka [JOK
AIIEKTPUUYCCKHX 3aPSI0B https://m.edsoo.ru/ff0cébcc
46 | [IpoBOAHUKHU, TUIICKTPUKHU U TIOJYIIPOBOIHUKH. bubnmuoreka [JOK
3aKOH COXpaHEHUS ICKTPUICCKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 | BzaumoperctBue 3apsanoB. 3akoH Kymnona. Toueunsi bu6mmoreka [JOK
DIIEKTPUYECCKUH 3apsijl https://m.edsoo.ru/ff0c6ced
48 | Hanpspk€HHOCTB anekTpudeckoro nojis. [IpuHiun bubnunoreka [JOK
CYIEPIIO3UIIHH dJICKTPHUUYCCKUX TOJIeH. JIMHUN https://m.edsoo.ru/ffoc6df2
HaIpPsHKEHHOCTH
49 | Pabora cun anekrpocratuyeckoro nosis. [lorenuann. bubnuorexa [IOK
Pa3HocTh OTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
50 | [IpoBOAHUKH U AUAICKTPUKH B DIEKTPOCTATHUECKOM bubnunoreka [JOK

I10JIC. I[I/IBHCKTPI/I‘ICCKQ.}I IIPOHUITACMOCTDb

https://m.edsoo.ru/ff0c7018
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51 | Dnekrpoémkocts. Konnencarop bubnuorexa [JOK
https://m.edsoo.ru/ff0c7126
52 | DIeKTpOEMKOCTD MIIOCKOTO KOHACHCATOPA. DHEPTHS bubnuorexa [JOK
3apsHKEHHOTO KOHJICHCATOpa https://m.edsoo.ru/ff0c72c0
53 | JIaboparopnas padota "M3mMepeHune 3eKTpoEMKOCTH
KOHJIeHcaTopa"
54 | IlpuHuun nefcTBUS U IPUMEHEHUE KOH/IEHCATOPOB,
KOIMPOBAJILHOTO anIiapara, CTPyHHOTO IpUHTEpa.
DneKkTpocTaTUYeCcKas 3alnTa. 3a3eMIIeHre
ANIEKTpOpUOOPOB
55 | DieKTpUUYECKU TOK, YCIIOBHS €r0 CYIIECTBOBAHUSI.
[Tocrostuusiil Tok. Cuna Toka. Hanpsbxenue.
Conpotusienue. 3akoH Oma JjIsl yd9acTKa [enu
56 | ITocnenoBaTenbHOE, MapAIICIEHOE, CMEIIIaHHOE bubnuorexa [JOK
CoeMHEeHHE MPOBOAHUKOB. JlabopaTropHas paboTta https://m.edsoo.ru/ff0c74f0
«/3ydeHne cMenIaHHOTO COCTMHEHNUS PE3UCTOPOBY
57 | PaGoTa 1 MOIITHOCTH DJIEKTPUUECKOTO TOKA. 3aKOH bubnuorexa [JOK
Jlxxoyns-Jlenna https://m.edsoo.ru/ff0c7838
58 | 3akon OMma /1 MOJTHOM (3aMKHYTOM) SIIEKTPHUIECKOM bubmuorexa [JOK
nenu. KopoTkoe 3ambikanue. JlaboparopHas pabota https://m.edsoo.ru/ff0c7ae0
«M3mepenune DJ1C UCTOUYHMKA TOKA U €r0
BHYTPEHHETO CONPOTHUBIICHUS
59 | DnekTpoHHAas MPOBOJIUMOCTb TBEPABIX METAILIOB.
3aBUCUMOCTD CONPOTUBIICHUSI METAIIIIOB OT
teMiieparypbl. CBepXIpOBOIUMOCTh
60 | DmekTpuueckur TOK B Bakyyme. CBOHWCTBA
AIIEKTPOHHBIX IMYYKOB
61 | ITomynpoBOAHHMKY, UX COOCTBEHHAs U MIPUMECHAS bubnnoreka [JOK
npoBouMocTh. CBOKCTBA P—N-TIepexoia. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
62 | DnekTpudecKrH TOK B pacTBOpax U pacrjiaBax bubnnoreka [JOK
AIIEKTPOJIMTOB. DIIEKTPOJIUTHYUECKAS TUCCOITUAIIHSL. https://m.edsoo.ru/ff0c82ba
OnexTpoauns
63 | DnexkTpuueckuy TOK B razax. CaMOCTOSTEIbHBIU U bubnuoreka [IOK

HECAMOCTOSATENbHBIN pa3psa. MosHus. [1nazma

https://m.edsoo.ru/ff0c84ae
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64 | Dnekrpudeckue MPUOOPHI U YCTPOKUCTBA U UX 1 bubnuorexa [JOK
NpakTHYecKoe npuMeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 | O6oOmaroMil ypok «NEKTPOAMHAMHUKA 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0c88be

66 | KorrposbsHas paboTa mmo teMe «JIeKTPOCTaTHKA. 1 1 bubmmoreka [JOK
[TocTosHHBIHM ANEKTPHUSCKUN TOK. TOKH B pa3iIMYHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 | PesepBHbIii ypok. KoHTponsHas paboTa o teme 1 bubnuorexa [JOK
"DJeKTpouHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 | PesepBHbIii ypok. O6o0maronmii ypok mo remam 10 1 bubmmoreka [JOK
KJjacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3

11 KJIACC

Ne Tema ypoxka KosinuecTBo yacos [Hara OneKTpOHHbIE IU(POBBIE

/T Bcero | Kontposbabie | IlpakTuueckue | H3y4eHUS 00pazoBaTebHBIC PECYPCHI

paboThI paboThl

1 ITocTostHHBIE MAarHUTEI U X B3aNMOJIEHCTBHUE. 1 bu6mmoreka [IOK
MaruuTHO€ moJie. BeKTop MarHUTHON MHIYKIIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW UHIYKLIIMH

2 MarsuTHoO€ 10JIe TPOBOIHUKA C TOKOM. OTIBIT 1 bu6mmoreka [IOK
Dpcrena. BzanmoaeiicTBre IPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaGopaTtopHas pabdota «/3y4eHrne MarHuTHOTO TIOJIs 1 1 bubnuoreka [JOK
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

4 JleficTBE€ MarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM. 1 1 bu6mmoreka [JOK
Cua Ammniepa. JlabopaTtopnas pabora «lccnenoBanue https://m.edsoo.ru/ff0c9ac0
JICWCTBUS TIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM

5 JlelicTBUE MarHUTHOTO TIOJISl HA JIBHIKYIIYIOCS 1 bubmmoreka [IOK
3apspkeHHyto yactuily. Cuia Jlopenima. Pabota cuibr https://m.edsoo.ru/ff0c9df4
Jlopenna

6 DnekTpoMarHuTHas HHAyKIuUs. [IoTok BekTopa 1
MarHuTHOM MHAYKIUH. DJ[C nHaykuun. 3aKkoH
ANIEKTPOMArHuTHOM MHIyknu dapanes

7 JIaGopatopHas pabota «MccnenoBanue siBIeHUs 1 1 bubnuorexa [IOK

BHCKTpOMaFHHTHOﬁ HWHIAYKIIUN

https://m.edsoo.ru/ff0cal50
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NunykrtuBHOCTh. SBNeHue camounaykuuu. IC
CaMOWMH/IyKIIMH. DHEPTUsl MATHUTHOTO TIOJISI KATYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

9 TexHuueckue ycTpouCcTBa U UX IPUMEHEHHUE:
MMOCTOSIHHBIC MAarHUTHI, JICKTPOMATrHHTEHI,
AJIEKTPOIBUTATENb, YCKOPUTEIIN HIEMEHTAPHBIX
YJaCTHUII, MHAYKITMOHHAS TIeYb

10 | O6o6mraromuii ypok «MarHuTHOE TIOJI€. bubnmoreka [JOK
DJIeKTPOMArHUTHAS WH/TYKIIHS https://m.edsoo.ru/ff0cab82

11 | KonTponbHas paboTa no Teme «MarHuTHoe MoJie. bubnnorexa [JOK
DJIeKTPOMArHUTHAS WHYKIIHS https://m.edsoo.ru/ff0cad58

12 | CBoOOIHBIC MEXaHHUECKHE KOJIeOaHMUs. bubmmoreka [IOK
['apmoHnveckue KoeOanus. YpaBHEHUE https://m.edsoo.ru/ffOcaf06
rapMoHH4ecKkux Kosebanuil. [IpeBpaiienue sueprun

13 | JIaboparopHas pabora «lccnenoBanne 3aBHCHMOCTH
MePHO/JIa MAJTBIX KOJICOAHWH Ipy3a Ha HUTH OT JTHHBI
HUTH ¥ MacChl TPy3a»

14 | KonebarensHbId KOHTYp. CBOOOIHBIC bu6mmoreka [IOK
AIIEKTPOMArHUTHBIE KOJICOAHUS B HACATHHOM https://m.edsoo.ru/ff0cb820
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEKIY
MEXaHMYECKUMH H AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

15 | ®opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTHU B bubnuorexa [JOK
HjealIbHOM KOJIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/ff0ch9c4

16 | IIpencraBneHue o 3aTyXalIKUX KOJICOAHHSIX. bu6mmoreka [JOK
BoIHyKIcHHBIC MEXaHUYeCKHEe KoyieOanus. Pe3oHanc. https://m.edsoo.ru/ffOcbb86
BBIHY)XICHHBIE 2JICKTPOMArHUTHBIC KOJICOAHUS

17 | IlepemennbId ToK. CHHYCOUJAIbHBIN TIEPEMEHHBIN bubnunoreka [JOK
TOK. MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U https://m.edsoo.ru/ffOcbd34
JICHCTBYIOIIEEC 3HAYCHUE CHJIbI TOKA U HAIPSHKCHUS

18 | Tpauncdopmarop. [IpousBoacTBo, nepenava u
OTPeOJICHUE IICKTPUICCKON SHEPTHH

19 | YerpoiicTBO M pakTHYECKOE IPUMEHEHUE bubnuoreka [IOK
ANIEKTPUYECKOTO 3BOHKA, FeHepaTopa NePEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKAa, JINHUHN dIIEKTporepeaay

20 | DKoJIOTUYECKUE PUCKU MIPHU MPOU3BOJICTBE

QJICKTPOOHCPIUH. KyJ'IBTypa HCIIOJIb30BaHUA
QJICKTPOOHCPIUU B MMOBCEIHEBHOU JKU3HU
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21

MexaHU4ecKue BOJIHBI, YCIOBUS PACIIPOCTPAHCHUSI.
[Tepuoa. CkopocTh pacpOCTpaHEHUS U JUIMHA BOJIHBI.
[TonepeyHsbie U MPOIOITBHBIE BOJTHBI

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcca54

22 | 3Byk. Cxopocts 3ByKa. [ poMkocTh 3Byka. BeicoTa bubnuorexa [JOK
tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 | DIeKTpOMAarHUTHBIC BOJIHBI, UX CBOWCTBA U CKOPOCTb. bubnuorexa [JOK
[1Tkasia 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 | IlpuHIMIIBI pauoOCBSI3H U TeneBuaeHus. PasButue
CpPEeACTB CBsI3U. Pammonokanus
25 | KontponbHas paborta «KosmebaHust 1 BOJIHBD) bubnuorexa [JOK
https://m.edsoo.ru/ffOcc6f8
26 | IlpssmosmHEliHOE pacrpoCTpaHEHNE CBETA B bubnuorexa [JOK
OJTHOpOIHOM cpene. ToueuHbli KICTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
CBeTa
27 | OtpaxeHue cBeTa. 3aKOHBI OTPAKECHUS CBETA. bubnuoreka [IOK
IMToctpoenue n300pakeHNH B TNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 | [Ipenomienwne cBeta. [loHOE BHYTPEHHEE OTPaXKEHHE. bubnmorexa [JOK
[TpenensHBIW yroOJ MOJIHOTO BHYTPEHHETO OTPaXKCHHUS https://m.edsoo.ru/ffOcd 716
29 | JIaboparopnas pabota «3MepeHune mokazaTes bubmuorexa [JOK
MIPEIOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 | JIunzel. [loctpoenue nzobpaxkenuii B muH3e. DopMyna bubmuorexa [JOK
TOHKOM JINH3bI. YBEIUYCHUE JTHH3BI https://m.edsoo.ru/ffOcddle
31 | JIaboparopHas pabota «lccimenoBanue CBOKWCTB
1300paykeHuil B IMH3aX»
32 | Iucnepcus cBeta. CIOXKHBIN coCTaB O€JI0TO CBETA.
IBeT. JTaboparopnas padota «HabmroneHue
JMCIIEPCUU CBETa»
33 | UnTepdepennus ceera. Judpaxiuys cBeTa. bubnunoreka [JOK
JudpaxiponHas pemeéTka https://m.edsoo.ru/ffOced22
34 | IlonepedHocTh CBETOBBIX BOJH. [lonspusarms cera bubnunoreka [JOK
https://m.edsoo.ru/ff0cf02e
35 | Ontuyeckue npubOpPHI U YCTPONCTBA U YCIOBUS HX
0€3011aCHOTO MPUMEHEHUS
36 | I'paHuIbl IPUMEHUMOCTH KJIACCUYECKOU MEXaHUKH. bubnuorexa [IOK
Iloctynatsl cienualbHOW TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCUTENBHOCTb OJIHOBPEMEHHOCTHU. 3aMe lIeHNe bubnuorexa [IOK

BPCMCHHU U COKPAIICHUC TJINMHLBL

https://m.edsoo.ru/ffOcfa42
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38 | DHeprus U UMITYJIbC PEIATUBUCTCKOU YacTHUIIBL. CBS3b bubnuorexa [JOK
MacChl C SHEPTUEH U HMITYJILCOM. DHEPrusl OKOs https://m.edsoo.ru/ff0cfc68
39 | KonrponsHas padora «Ontuka. OCHOBBI CHICTIHATLHOM bubnmoreka [JOK
TEOPHUU OTHOCHTEIILHOCTH) https://m.edsoo.ru/ffOcf6f0
40 | ®otonbl. opmyna [imanka. DHEPTHsS U UMITYIIBC bubnuorexa [JOK
¢doToHa https://m.edsoo.ru/ffOcfel6
41 | OtkpeiTHe U uccnenoBanue Gorodddexra. OnbiTh A. bubnuorexa [JOK
I'. CroseToBa https://m.edsoo.ru/ffOcffc4
42 | 3akonsl poTtoddderra. YpaBHeHHE DUHIITEHHA IS bubnuorexa [JOK
dorordbdekra. «Kpacuas rpanuna» Gororddexra https://m.edsoo.ru/ff0d015e
43 | MaBacuue ceera. Onbitel I1. H. JIeOenena. bubmmoreka [IOK
XUMHUECKOE JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHuueckue ycTpoicTBa U MpaKTHIECKOE
npuMeHeHue: (oTod1eMeHT, (OTOAATYUK, COTHEUHAs
Oarapesi, CBETOINOT
45 | Pemenne 3agau no teMe «DJIEMEHTHI KBAHTOBOK bu6moreka [IOK
OTITHKUY https://m.edsoo.ru/ff0d0302
46 | Moaens aroma Tomcona. OneiTel Pe3epdopa mo bubmuorexa [JOK
paccessauio o-yactuil. [ImaHetapHas Mozeab aTomMa https://m.edsoo.ru/ff0d091a
47 | Iloctynater bopa bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa
48 | U3nydenne u norjiomieHue (GOTOHOB MPHU NEPEXO0IC bubmuorexa [JOK
aToMa ¢ OJIHOTO YPOBHS SHEPTHHU Ha APYroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 | BomHoBbIe cBoMCTBA YacTuil. BosHel ne bpouis. bu6mmoreka [JOK
KopmyckynsipHo-BosiHOBOK ayain3M. CIIOHTaAHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE H3JIy4YCHHE
50 | Otkpseitue pagnoaktuBHOoCcTH. OnbITH Pesepdopraa no bubnunoreka [JOK
OTIPEJICTICHUIO COCTaBa PaTHOAKTHBHOTO H3JTyICHUS https://m.edsoo.ru/ffod0fd2
51 | CoucrBa anbda-, 6eTa-, raMMa-u3nydeHus. Bnusaue
paJIMOAKTUBHOCTH Ha KUBBIC OPraHU3MbI
52 | OtkpeITHE NPOTOHA U HEWTpoHA. V30Tomnbl. Ambda- bubnuoreka [IOK
pacrajl. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacrna. https://m.edsoo.ru/ff0d1162
['amMma-usirydeHue
53 | DHeprus cBs3u HYKJIOHOB B sJipe. SlIepHble peaKiuu. bubnuorexa [IOK

Snepubid peakrop. [IpodaeMbl, mepcreKTUBHI,
DKOJIOTMYECKHUE ACIIEKTBI sIIEPHOU SHEPIETUKH

https://m.edsoo.ru/ff0d1356
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54

OnemeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
Metoabl HAOMIOACHNUS U PETUCTPALIUH 3JIEMEHTapHBIX
yactull. Kpyrusiii cronn «@yH1aMEeHTaAIIbHbIE
B3aMMOICUCTBUS. ENMHCTBO (DM3NUEeCKOU KapTHHBI
MHUpa»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3ar0T0 HeOa. Co3Be3usl, SpKue 3BE3IbI,
IIJTAHETHI, UX BUJANUMOC IBUXXCHUC. COJIHG‘-IHafl cucreMa

56

Connue. ConHeuyHasi akTUBHOCTb. MIcTOUHMK 3HEprun
CouiHna 1 3B€311

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
IJIaBHOM MOCJIEIOBATENIbHOCTH. BHYTpeHHEe cTpoeHue
3B€31. COBpEMEHHBIE TTPEICTABICHUS O
MPOUCXOKACHUH ¥ 3BoJforrK COJIHIIA U 3BE3]T

58

Mneunsin [1yre — Hama ['anakruka. Ilonoxenue u
newkenne Comuna B [Namaktuke. [Nanmaktuku. Yepubie
JIBIPBI B Si/Ipax rajJakTHK

59

Bcenennas. Pasz6eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PenmmkToBOC M3mydyeHne. MerarajgakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KonTtponbHas padoTta «71€eMEHTBl aCTPOHOMHUHU U
acTpoGU3UKN»

62

O6o0matomuii ypok. Ponb ¢u3uky n acTpoHOMHUU B
SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COMMAIBHON 1
ATUYECKOH chepax IesTeTLHOCTH YeI0BeKa

63

O6o06matomuii ypok. Poss u Mmecto ¢pusuku u
aCTPOHOMHHU B COBPEMEHHOW HAYYHOW KapTHHE MHPa

64

O6o6maromuii ypok. Ponb ¢pusndeckoii Teopuu B
(bopMUPOBAHHUY TIPEACTABICHUHN O (U3UICCKOM
KapTHHE MHpa

65

O6o06maromuii ypok. Mecto Gpundeckoir KapTHHBI
MUpa B 00IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE

66

PesepBHbIil ypok. MaruutHoe mnoie.
ONEKTpOMarHuTHAsI NHYKIHS

67

PesepBHbIil ypok. OnTuka. OCHOBBI ClIEUATBHOM
TEOPUH OTHOCUTEIIBHOCTH



https://m.edsoo.ru/ff0d0e38

68 | Pesepnsriii ypok. KBantoBas ¢pusuka. DiieMeHTHI 1 bubnuorexa [JOK
ACTPOHOMHMH U acTPOUUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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