IIpunoxenune xk OOITI COO
IIpuxa3z Ne 66/11-ymp ot 31.08.23
Wsmenenns: [Tpukasz Ne 19-ymp ot 27.02.2024

MyHununaibHOe aBTOHOMHOE 00111e00pa3oBaTeIbHOE YUPEIKICHHE
«CapaHuHCKas cpeiHss 0011e00pa3oBaTebHasl KO

I[IPUHSATO

MIPOTOKOJI 3aCeIaHMU METOJIMYECKOTO 00hETUHECHUS
y4HuTeNnel €CTeCTBEHHO HAYYHOTO IIMKIA

oT «25» aprycra 2023 roga No 1

IMPUHATO
MIPOTOKOJI 3aCEAHUSI METOINYECKOT0 O0BEIMHEHHNS

y4uTeNel €CTECTBEHHO HAYYHOTO IHKIIA
oT «26» Qeppans 2023 roma Ne 2

I[MPUHATO

MIPOTOKOJI 3aCEaHusI METOIMYECKOT0 00bEMHEHHUS
yuurenei

oT « » 202 romaNe

COI'TACOBAHO

3amectirens qupexropa no YBP
‘Hoe+q — E.C. HaymoBa

oT «25» a{aryCTa 2023 ropma

COI'JTACOBAHO

3amegcTuTeNh AUpEKTOpa o YBP
/?/(,Oa.{ il E.C. HaymoBa

oT <€26» tf)eBpaml 2024 ropa

COI'JTACOBAHO
3amecTuTens gupekTopa no YBP

OT « » 202 roma

PaGouass nporpamma y4e0HOro npeamera

«Pusuka»

JUIs cpeaHero oomero oopazosanus (10-11 kimace)
Cpok ocBoeHus: 2 roga

(c “CTIONB30BaHUEM CPEACTB OOYUYEHHS U BOCIIUTAHUS LIEHTPa 00pa30BaHUs
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HarpaBieHHOCTel « Touka pocTa)

CocTaBUTEND:
N3ubaes N.N.

2023, 2024



1. MIOACHUTEJIBHASA 3AITMCKA

[IporpaMmma 1o ¢u3uke 0a30BOTO YPOBHS HAa YPOBHE CpemHero oOmero oOpa3oBaHHS
pazpaboTaHa Ha OCHOBE TIOJIO)KEHHWH U TpeboBaHMII K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBarenpHON mporpammbl, mpenctaBieHHbIx B @I'OC COO, a Takxke ¢ yu€toM (emepanbHOi
pabodeil mporpaMMbl BOCIUTAHHS U KOHIEMIMM MpernofaBaHus ydeOHoro mpeamera «Dusuka» B
oOpa3oBarenpHbIX  opraHusauusx  Poccuiickoit =~ @Denepanyy,  peaau3ylOIIUX  OCHOBHBIE
o0pa3oBaTeNbHbIE IPOTPAMMBI.

Conepxanue mporpamMMbl 1Mo (hU3HMKe HaAmpaBiICHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBl Mupa oOydarommxcs 10—11 xmaccoB mpu oOydyeHun ux Qu3uke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-AEATEIbHOCTHOTO moaxonaa. [Iporpamma mo ¢usuke COOTBETCTBYET TpeOOBaHHAM
OI'OC COO k mnjHaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM M METAlpPeIMETHBIM pe3yJibTaTaM
o0y4YeHHsl, a TaKKe€ YYHUTHIBAET HEOOXOTUMOCTHh pPEATM3ALUU MEXKIIPEIMETHBIX CBs3eld (DU3HMKH C
€CTECTBCHHO-HAYYHBIMU yUEOHBIMU MpeaMeTamMu. B Hell ompeaenstoTcs OCHOBHBIE IENU HU3YUYCHHS
Gu3MKK Ha YpPOBHE CpeaHero oOIero oOpa3oBaHMs, IUIAHUPYEMBIC PE3yJIbTaThl OCBOCHHUS Kypca
(bU3KKH: THYHOCTHBIC, METANPEAMETHBIE, TPeAMETHBIE (Ha 6a30BOM YpOBHE).

[IporpaMma no (pusmke BKIIOYAET:

® [UIAHHpYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MPeMETHBIC PE3YJIbTATHI 10 TO/1aM O0YUYCHHS;

® conepxkaHue yuyebHoro npeamera « Pu3rka» 1o rogam o0ydeHusl.

®du3nka Kak Hayka o HambOosiee OOMIMX 3aKOHAX MPHUPOJBI, BBHICTyINAas B KadyecTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIJIAJ B CHUCTEMY 3HaHHM 00 OKpy)KarolleM MUpe.
[IkonbHBINA Kypc (U3UKH — CHCTEMOOOpA3yIOIMUi Il €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (DM3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBJICHHM, H3y4aeMbIX XHUMUEH,
Oouonorueii, ¢usudeckoil reorpaduei m actpoHomuel. Vcmonp3oBaHHE W AKTUBHOE MPUMEHEHHE
busznyecKkux 3HAHUNA OMpeeNseT XapakTep W pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHMSI KOCMOCA, IOJIYYEHHs HOBBIX MAaTE€pPHAIOB C 3aJaHHBIMU
cBoiicTBamMu M Apyrux. M3ydyenue (u3MKku BHOCUT OCHOBHOW BKJIaJ B (pOPMHpPOBAHHE €CTECTBEHHO-
HAay4yHOM KapTHHBI MHpa oOydarommxcsi, B (OpPMHUPOBAHHE YMEHUN NPUMEHSATh HAYYHBI METOJ
MO3HAHUS NP BHIMOIHEHUN UMHU YYEOHBIX UCCIIEIOBaHMIA.

B ocHOBY Kkypca (u3uMKH Ui YpOBHS CpeIHEro OOIIero oOpa3oBaHMS MOJOXKEH s HIeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypcC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall M3 BCEX paslenoB (U3MKH, BKIIOYACT KaK BOIMPOCHI KIACCHUECKOH, Tak U
COBPEMEHHO! (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBHUM C HeW Marepuan Kypca (U3HKH OOBEAUHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce siBisieTcst pOpMHUpPOBaHUE MPEICTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuszanusi mnpeanonaraeT MCHOIb30BaHUE T'yMaHUTApHOIO
noTeHnuana (GU3NYECKO HayKH, OCMBICICHUE CBSA3HM DPa3BUTHS (DU3MKU C pa3BUTHEM OOIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaomoii nanpasenennocmu. Kypc Qu3umku mpeamnonaraeT 3HaKOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu  peamusyeTcsi TIOCPEACTBOM  BBEIEHHUS OSJIEMEHTOB  COJAEP)KaHUS,
MOCBSIIEHHBIX 3KOJOTHYECKUM IPpOoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTUEM TEXHHUKHU
U TEXHOJOTHHM, a Takke OOCYXIeHHs TpoOJieM paloHaIbHOIO MPUPOJONONB30BAHUS U
AKOJIOTMYECKOM 0€301acHOCTH.

CrepkHEBBIMU JIEMEHTaMU Kypca (U3UKU Ha YPOBHE CpeIHEro o0iero o0pa3oBaHus SBISIOTCA
¢usnueckue Teopuu (HopMUpPOBaHKE MPEACTABICHUN O CTPYKTYpe MOCTPOSHHs (PU3NUYECKON TeOopuH,
ponu (yHIaMEHTAIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJE,
rpaHuax NPUMEHUMOCTH TEOPUM, AJIs ONMCAHUSl €CTECTBEHHO-HAYUHBIX SIBJICHUH U TPOIIECCOB).

CucTeMHO-IeITeNFHOCTHBIN MOAX0A B Kypce (U3MKHU peaTu3yercs MPekIe BCEero 3a CUET
OpraHu3ali HKCHEPUMEHTATBHON JesSTenbHOCTH oOydatommxcs. [y 6a30Boro ypoBHs Kypca
GU3MKH — S5TO UCHOJIB30BAaHUE CHUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB H
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1abopaTOPHBIX paboT, KOTOPBIE B MporpamMme 1o (Gpu3rke 0ObEAMHEHBI B OOIINI CITUCOK YUYSHUYECKHIX
MpakTHUYeCKUX paboT. BeiieneHue B yKa3aHHOM IMepeuHe JabopaTOpHBIX paboT, MPOBOAMMBIX IS
KOHTPOJISI M OIIGHKH, OCYIIECTBIICTCS YYaCTHHKaMH 0O0pa3oBaTENbHOTO TIpolecca HUCXOnAs W3
0COOCHHOCTEH MIIaHUPOBaHUs U OCHalIeHHs kabuHeTta ¢pusuku. [Ipu aToM obecnieunBaeTcs OBlIaIeHUE
O0Oy4arolMMHUCST YMEHHUSIMH TPOBOJUTh KOCBEHHBIE W3MEPEHMsI, HCCIICOBAHUS 3aBHCHUMOCTEN
(bu3NYECKUX BEIMYMH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHMMaHuE ylensieTcs pelIeHUI0 Pacu€THBIX M KayecTBEHHbIX 3ajnad. [Ipu atom s
pacuéTHBIX 3a/ay TMPUHOPUTETOM SIBISIFOTCS 3aJaud C SBHO 3aJaHHON (PU3MUECKON MOJelNblo,
MO3BOJIAIOIINE MPUMEHATh U3YUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jeiia Kypca, Tak
W HUHTErpupys 3HAHHUS W3 pa3HbIX pa3ienoB. (s KauecTBEHHBIX 3a/ad MPUOPUTETOM SIBISIOTCS
3aJjaHnsl Ha OOBSCHEHHE MPOTEKaHWS (U3MUECKUX SBJICHUI M TPOIECCOB B OKPY)KAIOLIEH >KU3HH,
TpeOytomire BpiOopa GU3NIeCcKo MOIEIH JIJIsl CUTYallH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusmu GI'OC COO x MaTepuaabHO-TEXHUYSCKOMY O00ECICUCHUIO
y4ueOHOro mpoliecca 0a30BbIil ypoBeHb Kypca (U3UKH Ha YpOBHE CpeIHEro ooOIero odpa3oBaHUs
JOJDKEH M3Y4aTbCsl B YCIOBHUSIX MPEIMETHOTO KaOMHETa (GU3UKU MM B YCIOBHSX HHTETPHPOBAHHOTO
KaOWHeTa MPEJAMETOB €CTECTBEHHO-HAYYHOTO 1IMKIa. B kabuHete Gpu3uku JOHKHO OBITH HEOOX0ANMOE
nabopaTtopHOEe 00OpY/IOBaHHUE JUIsl BBHIIOJHEHHUS YKa3aHHBIX B IPOrpaMMe MO (PHU3MKE YUYEHHUECKHX
MPAKTHYECKHUX padOT U JAEMOHCTPAIlMOHHOE 000pYyI0BaHUE.

JleMOHCTpallMoOHHOE 000pyAOBaHNE (POPMUPYETCS B COOTBETCTBHH C MPUHIIUIIOM MUHUMAJIBLHON
JIOCTaTOYHOCTH U 00ecrevyrBaeT MOCTAHOBKY MEPEYUCICHHBIX B MpOrpaMMe Mo (pU3uKe KIIOYEBBIX
JEMOHCTpallMi Al  HCCJIENOBAaHUS H3y4daeMbIX SBJICHMM M IPOLECCOB, SMIIMPUYECKUX U
(byHIaMEHTalIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JIaboparopHoe 00OpyZOBaHHE ISl YUYSHHUYECKUX IMPAKTHUECKUX paboT (GopMmHpyeTcss B BHIE
TEMaTHYECKHX KOMILUIEKTOB U 00ECIeurnBaeTCs B pacuére OJJHOTO0 KOMIUIEKTa Ha JBYX O0YyYarolIuXcs.
Tematnueckue KOMIUIEKTHI JIaDOpaTOPHOrO O0OpYJOBaHMS JOJKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BaHUM AQHAJIOTOBBIX W IU(POBBIX MPHOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUIE IIU(PPOBBIX JTaA0OpaTOpHi.

OCHOBHBIMU IIENIIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

* (opmHupoBaHHE WHTEpeca M CTpEeMIICHHs OOydYalOMMXCS K HAYYHOMY H3YYEHHUIO MPHPOJIBI,

pa3BUTHE UX UHTEIIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEJACTABIEHHMA O HAYyYHOM METOJe TMO3HaHMA U  (OPMHUpPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHUSM;

* (¢opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa HW3y4YeHHs OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTATbHBIX 3aKOHOB (DPU3UKH;

* (opmHupoBaHHE YMEHHH OOBSCHATH SIBICHHS C HCIOJIb30BaHWEM (U3NYECKUX 3HAHUNA WU
HAYyYHBIX JI0Ka3aTeIbCTB;

* (popmHpOBaHHUE MPEICTABICHUA O POIM (HUNUKU JJIST Pa3BUTHSI JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJOTHIA.
JlocTrxeHne 3THX 1iesiell 00ecrieunBaeTcsl pelIeHHEM CIIeIyIOIIMX 3a7ad B IMPOLECCE N3YUEHHUS
Kypca (pu3MKu Ha YpOBHE CpellHEro o0IIero o0pa3oBaHus:
* mpuoOpeTeHHe CHUCTEMBbI 3HaHUK 00 OOmMX (QHU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpUSX, BKJIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (HU3UKY, DJIEKTPOJUHAMHUKY, KBAHTOBYIO
(GU3MKy U DIIEMEHTHI aCTPOPHU3UKH;

* (opMupoBaHHE YMEHHH MPUMEHSTh TEOPETUYECKHE 3HAHMS IS OOBSICHEHUs (DU3MUECKUX
SIBJICHU B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCEAHEBHOM KU3HH;

® OCBOEHHE CIOCOOOB pElIeHHs Pa3IMYHBIX 3a7ad C SIBHO 3aJaHHON (U3NYECKOW MOJENbIO,
3a7a4, MOJPa3yMEBAIOIIMX CaMOCTOSITEIbHOE CO3JaHHe (PU3MUYECKOW MOJENH, aJIeKBaTHOM
YCIIOBUSIM 3aJ1auu;

®* T[OHMMaHWE (UBWYECKHX OCHOB W TMPHUHIUIOB JEHCTBHA TEXHMYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPEY;

® OBJAJEHHE METOJaMH CaMOCTOSTENIFHOTO IUIAHUPOBAaHMA W TPOBENEHHS (PU3HMUECKUX
AKCIIEPHMEHTOB, aHAllM3a M HMHTEpIpeTali HHPOPMAIH, ONpPEIETIeHUs TOCTOBEPHOCTH
MIOJIy4E€HHOT'O pe3ysbTara;

® CoO3/aHME YCIOBUH UId pa3BUTUS YMEHHH MPOEKTHO-UCCIEN0BATENBCKOM, TBOPUYECKON
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JeSITeTbHOCTH.

Ha n3yuenue ¢usuku (6a30BbI YPOBEHB) HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHMUs OTBOJIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Henenio), B 11 kmacce — 68 yacoB (2 yaca B HEJEINIO).

JleaTeNbHOCTh  YUUTENS-NPEAMETHUKA C  y4eToM pabodeld mporpaMMbl  BOCHHTAHUS:
YCTaHABJIMBAThH JOBEPUTEIIbHBIC OTHOIICHUS MEXAY yYUTEIeM M OOYyYarOUIMMHUCS, CIIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCTIPUSTHIO yUYaIIUMHUCS TPEOOBAaHUH W MPOCHO YUHTENS, MOOYXKAAaTh OOYyYaIONIHXCS
coOMmoIaTh Ha YypOKE OOUICTIPUHATHIE HOPMBI TIOBEACHUS, IpaBHja OOLICHHS CO CTapIIUMH
(YauTenssMu) U CBEpCTHHKaMH (0O0YYaroIUMHUCS); TIOJJICPKUBATh B JIETCKOM KOJUICGKTUBE JICIOBYIO,
JIpyXeTroOHy0 artMocdepy; WHHUIMHUPOBATH OO0YYArOMUXCsA K OOCYKICHHIO, BHICKa3bIBAHHIO CBOETO
MHEHHSI, BBIPa0OTKE CBOETO OTHOIICHHUS IO TMOBOAY IOJy4aeMON Ha ypPOKE COIHUAIBLHO 3HAYUMOU
MHPOPMALIMU; CTPOUTH BOCIUTATENBHYIO IESTEIBHOCTh C YYETOM KYJBTYPHBIX paziIHuuil JeTei,
MOJIOBO3PACTHBIX M HMHIUBUIYaTBHBIX OCOOCHHOCTEH; MpHUBICKAaTh BHHUMAaHUE OOYYArOIIUXCS K
[IEHHOCTHOMY acCIIeKTy M3yYaeMbIX Ha YPOKE SIBIICHHH, TIOHSATHIA, TPUEMOB; aHAJIH3HPOBATh PEaTbHOE
COCTOSIHUE JeNl B Yy4eOHOM KIIacCe/TpyMIe; HAaXOJIUTh IEHHOCTHBIM AacleKT yd4eOHOro 3HaHUS W
uHpopManuu, o0ecrieyuBaTh €ro MOHMMaHUE M MEPeKUBAHNE 00YJaIOUINMCS; TIPUBJICKATh BHUMaHUE
oOyyaromuxcss K 00Cyk/1aeMoil Ha ypoke MH(OpMaIuK, aKTHBAIMU TTO3HABATEIBHON NEATCIHLHOCTH
00y4aroImuxcsi; OpraHU30BbIBaTh paboTy OO0y4aromuXcs C COLMAIBHO 3HAUYMMOW HMH(pOpMammei mo
MOBOJy TOJy4YaeMoil Ha ypoke uHpopMamuum — OOCYXIaTh, BBICKA3bIBATh MHEHHE; MOOYKIAaTh
oOyyaromuxcss CcoOJMIOAaTh Ha ypOKEe NPUHIMIEI Y4eOHOW ITUCHMIUIMHBI M CaMOOPTaHHU3allHu;
COTPY/JHUYATH C JPYTHMH TEJarOTHYeCKUMU paOOTHUKAMHU W JIPYTHMH CIICIUATUCTAMU B PEIICHUU
BOCIIUTATEIBHBIX 3a/1a4; CO3[aBaTh B YUYEOHBIX TpyMIax pPa3HOBO3PACTHBIE JIETCKO-B3POCIbIE
OOIIHOCTH OOYYArOIIUXCS; YIPABIATh YYCOHBIMH TPYIMIIAMH C IIETbI0 BOBJICUCHHS OOYYaIOIIUXCS B
nporiecce OOy4YeHUS W BOCHHUTAHUS, MOTHUBUPYS HUX Yy4eOHO-TIO3HABATENBHYIO JESTEIHHOCTD;
OpPraHU30BBIBATh AKCKYPCUH, TIOXOABI M SKCIEAUIUU W T.I.; 3aIIUIIATh TOCTOMHCTBA U WHTEPECHI
00y4aromuxcsi, TOMOTaTh JIETSIM, OKa3aBIIMMCS B KOH(JIMKTHOW CHUTYaIlMM W/WIH HEOIarompUsTHBIX
YCIIOBHSIX.

2. COAEP)KXAHUE YUYEBHOI'O ITPEJIMETA «®U3UKA»

10 KJIACC

Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

®uzuka — Hayka o npupoje. HayuHble MeToAbl TO3HAHUS OKpYKarouero Mmupa. Ponb
AKCIIEPUMEHTA U TEOPUH B MPOIECCE MO3HAHUS MPUPOJIbI. IKCIIEPUMEHT B (PU3HKE.

MopenupoBanue Gu3MUECKUX SABJICHUHN U mporieccoB. Hayunbie rumorespl. Gu3ndeckue 3aKOHbI
1 Teopud. ['paHuIibl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMI COOTBETCTBUSL.

Pors m wMecro ¢usuku B (QoOpMHUpPOBAaHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIEITENBHOCTH JOICH.

Jlemoncmpayuu

AHanoroBbie ¥ IU(POBBIC U3MEPHUTEITHHBIC TPHOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHUE. OTHOCHTEIBHOCTh MEXaHWYECKOro IBIKeHus. Cucrema oTcuéra.
Tpaexropwus.

[Tepemenienue, ckopocTh (CpeAHsisi CKOpPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHUE
MaTepualbHOW TOYKH, MX NPOEKIHH Ha OCH CHCTeMbl KOOpAHWHAT. CIIOKEHUE NEepeMEIICHUN |
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE NPSIMOJMHEWHOE JBIKEeHUE. ['paQuku 3aBHCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MEPEMEIICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOoaHOe nazenue. Y ckopeHue cBOOOTHOTO MaieHusl.

KpuBonuneiinoe nBuxeHue. J[BukeHne MaTepUaIbHONW TOYKH 110 OKPYKHOCTU C IOCTOSIHHOM T10
MOJIYJIIO CKOPOCTBbIO. YTJIOBasi CKOpPOCTb, JMHEHHass cKopocThb. llepmom u yactora oOparieHus.
L{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHHuecKnue yCTpPOWCTBA M NPAKTUYECKOE IMPUMEHEHHE: CIUIOMETP, JABUKEHUE CHAPS/IOB,
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LIETIHBIE U pEMEHHBIC NIEpeaadn.

Jlemoncmpayuu

Monens cucteMbl 0TCUETa, MIUTFOCTPALIUS KUHEMAaTHUYECKUX XapaKTEPUCTUK JIBUYKEHUSI.

[Ipeobpa3oBanre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHuie Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmoienue nBrkeHus Tena, OpolIeHHOTo MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus cBOOOJHOTO MaJICHMSL.

Hamnpanenue ckopocTH pu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIbIO ONPEECICHNS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY MyTSAMH, NMPOWICHHBIMU TEJIOM 3a IMOCJEI0BATENIbHbIE
paBHbBIE NMPOMEXKYTKH BPEMEHU NPHU PABHOYCKOPEHHOM JIBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM
HYJIIO.

N3yueHne nBUKEHUS MIAPUKa B BI3KOW KUIKOCTH.

Wzydenue qBMXEHUS Tea, OPOLIICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun orHocurensHocTH ['aynmnes. Ilepsbiit 3akoH HproToHa. MHepuuanbHble CHUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3uiiuu cui. Bropoit 3akon HbroToHa aiiss MatepuaibHOM
Touku. Tpernii 3akoH Hpl0TOHA 7151 MaTEpUATIBHBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunel TpeHus (moxosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPeHHsI CKOJBXKEeHHS U cuia TpeHus mnokos. Koaddunument tpenus. Cuna cOnpoTHUBIEHUS NpU
JBUKEHHUHM TeNa B )KUAKOCTU WM rase.

[ToctynaTtensHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpalieHus. llnedo cuibl. YcCinoBusi paBHOBECUS TBEPIOTO
Tena.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TMPUMEHEHHE: TOIIMITHUKYA, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue MHEPLMH.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTD CHJIbI YIIPYTOCTH OT Ae(QOpMaIiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NAJCHUU.

CpaBHeHHE CUJI TPEHUS TIOKOS, KAUEHHSI U CKOJIbKEHUS.

VYcnoBus paBHOBecus: TBEpAOTro Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydenne nBuxeHust Opycka 1o HaKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIMX B MPYXUHE U PE3UHOBOM 0Opaslle,
OT ux nedopmaluu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAIlCHHUS.

Tema 3. 3akonwl coxpanenus ¢ Mexanuke

Wmnynbe marepualibHOM TOUYKM (Tena), CUCTEMbl MaTepHaJbHBIX ToueK. MMIynbc cuibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHHS UMITyJIbca. PEakTUBHOE IBUKEHUE.

Pabota cuibl. MOITHOCTD CHITHIL.

Kunernyeckas sHeprusi MaTepuanbHOM TOUkH. Teopema 00 N3MEHEHUN KHHETHYECKOM YHEPTUH.

[MorennmanbHas sHeprus. [loreHnmanbHas >Heprust ynpyro aehOpMHUPOBAHHON NPYKUHBI
[ToTeHuuanbpHast SHEPTUA Tena BOIU3U MOBEPXHOCTH 3EMITH.

[loTeHunanpHble M HEMOTEHIMANbHBIE CHIbl. CBA3b pabOTBl HEMOTEHLMAIbHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS] MEXaHUYECKOU SHEPTUH.



VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudyeckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHE: BOIOMET, KONEp, MNPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE NBHKEHUE.

[lepexon nmoTeHMaNbHON YHEPTUH B KHHETUUECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydenne abCoIOTHO HEYNPYTOTo yaapa ¢ HOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u paboOThl CUIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW PHEpruu Tejla Ha Mpumepe
paCTsKEHUST PE3UHOBOIO KIyTa.

Pasnen 3. Mosekynsipuas puznka 1 TepMOIMHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU MeopUU

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHM U UX OIBITHOE OOOCHOBAaHME.
bpoynoBckoe nBmwxkenue. uddysusa. Xapaktep ABMKEHUS U B3aHUMOJCHCTBHSI YacCTHI[ BEIIECTBA.
Mopenu CTpOeHUS Ta3oB, JKUIKOCTEH W TBEPIBIX TeI W OOBSCHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MoJeneil. Macca u pa3mepsl Mosiekys. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopens wupneanbHoro rasza. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KMHETUYECKONM TEOpUHU
UJEaNbHOro ra3a. AOCONIOTHas TeMIepaTypa Kak Mepa CpeHEeH KMHETHMUECKON SHEpruu TEIIOBOTO
JIBWKeHUs 4dactull rasza. Illkama temnepatyp KensBuna. ['a3oBble 3akoHbI. YpaBHeHMe MeHeneeBa—
Kunaneiipona. 3axon Jlanbrona. M3omporiecchl B H€albHOM Ta3e € IMOCTOSHHBIM KOJMYECTBOM
BemlecTBa. [ paduyeckoe npeacrapaeHre U30MPOILIECCOB: U30TEpMa, H30X0pa, H300apa.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmBITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA, (poTOrpadmu MOJIEKYJI OPTraHUIECKUX
COETMHEHUH.

OmnpITel 10 U HY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHUS.

Mogens onbiTa lTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOTO B3aUMOICUCTBHUS.

Mopaenb, HUTFOCTPUPYIOIIAs IPUPOLY IABJICHHS ra3a Ha CTEHKHU COCYJa.

OnBITHL, WUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UICATIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Omnpenenenre mMacchbl BO3/AyXa B KJIACCHOMW KOMHATe€ Ha OCHOBE M3MEpeHH 00bEéMa KOMHATHI,
JIaBJICHUS U TEMIIEpATyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK]ly TapaMeTpaMy COCTOSIHUS Pa3peKeHHOIO rasa.

Tema 2. Ocnoevt mepmoounamurku

TepMmonuHamuyeckas cucteMa. BHyTpeHHsIsI HEpTrHsl TEPMOIUHAMUYECKOW CUCTEMBI M CTIOCOOBI
e¢ m3meHnenus. KommdecTBo TeruioTel U pabota. BHYTpeHHSs HEprusi 0JJHOATOMHOTO HJICAIbHOTO
raza. Buzasl Temonepenaun: TEIUIONPOBOJHOCTh, KOHBEKIUS, U3IIydEHHUE. Y IeNIbHAS TEIUIOEMKOCTh
BeniecTBa. KoanmuecTBo TEMIOTHI Py TEIIoNepeaaye.

[Tonstue o6 ammabatHom mpouecce. [lepBriit 3ak0H TepMmoanHaMUKH. [IpuMeHeHue nepBoro
3aKOHa TePMOJAMHAMHUKH K n3omnporeccam. [ padudeckas uHTEprperanus paboTh rasa.

Bropoii 3akoH TepmonnHamMuku. HeoOpaTuMocTh mpoiieccoB B IpUPO/IE.

TennoBele MamuHbl. [IpuHIMOBI JEHCTBUS TEIUIOBbIX MamuH. IIpeoOpa3oBaHusi 3Hepruu B
TeruioBbiX MamuHax. KoadduuueHnt noneznoro aeiictBus TeruioBod marmmbbl. [ukn KapHo u ero
KOO PHIIMEHT MOJIE3HOTO JCHCTBUS. DKOJIOTHYECKUE MPOOIIEMBI TETTIOIHEPTETUKH.

TexHnuecKkue ycTpocTBa M MPAKTUYECKOE NPUMEHEHUE: JABUTaTellb BHYTPEHHETO CropaHus,
OBITOBOM XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEPTHH Tejla MPU COBEPIIEHHH PAa0OTHI: BBUIET MPOOKH U3 OYTBHUIKU
Mo JEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue H(pupa B JATYHHOH TpyOKe NyTEM TpEHUS
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(BuIEOIEMOHCTpAITHS ).

N3meHeHne BHyTpeHHEH sHepruu (TeMreparypsl) Tela Ipu Terionepeaaye.

OmnbIT 110 agabaTHOMY PACIIUPEHHUIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOpaHusl, peaKTUBHOTO ABUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

W3mepenue yaenbHOM TemI0€MKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapoobpazoBanue u koHnmeHcanus. Mcmapenue u kumnenHue. AOCONIOTHAE U OTHOCUTENbHAS
BJIQOKHOCTh BO3Ayxa. HacelmeHHBIH map. YjaenpHas TemioTa MapooOpa3oBaHMs. 3aBHCUMOCTh
TEMIEPATypbl KUTICHUS OT JaBIICHUSI.

Teépnoe Tteno. Kpucramumdeckune um amopdHbie Tenma. AHU3OTPOIUS CBOWCTB KpPUCTAJUIOB.
Kunkue kpuctamiasl. CoBpeMeHHbIe MaTepuanbl. [InaBienne u kpucramnuzanus. YaelbHas TerioTa
rtasiieHus. Cyomumariust.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TPHUMEHEHHE: THTPOMETP H  TCHXPOMETP,
KaJIOpUMETP, TEXHOJOTUHU TMOITYYSHHUs] COBPEMEHHBIX MAaTepUaIOB, B TOM YHCIIe HAaHOMAaTepuajoB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHINIEHHBIX MTAPOB.

Kunenve npu MoHMKEHHOM JIaBJICHHUH.

Crioco6bl U3MepeHUst BIAKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBICHUS KPUCTAIIIMYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTAIIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenune OTHOCUTENBHON BIaXKHOCTH BO3/1yXa.

Paznen 4. DiiekTpoanHaMuka

Tema 1. Inexmpocmamuxa

DnekTpu3amus Ted. DIeKTpuueckuil 3apsa. JBa Buma siekTpuueckux 3apsioB. [IpoBomnHukw,
JURIIEKTPUKHU U TIOJTYTIPOBOJHUKHU. 3aKOH COXPaHEHUS AIIEKTPUIECKOTO 3apsa.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbIN AJIEKTpUUECKUH 3apsil. DIEKTPUUYECKOE
nonie. Hampspk€HHOCTH anekTpudeckoro mojs. [IpuHIMI Cynepmo3uiuy SIEKTPUUECKUX TOJICH.
Jluauy HanpsHKEHHOCTH SJIEKTPUYECKOTO OIS,

PaGorta cun snexrpocratudeckoro noms. Ilorenuman. PasHocts morenimanos. I[IpoBognuku u
JIMAJICKTPUKHU B DJIEKTPOCTATHUECKOM moJie. J(uanekTpudeckas mpoOHUIIaeMOCTb.

OnextpoémkocTh. KonaeHcatop. OneKTpOEMKOCTh IJIOCKOTO  KOHAEHCATopa. DHEprus
3apsHKEHHOT0 KOH/IEHCATOopa.

TexHuyeckue ycTpoWCTBa U MPAKTUUYECKOE MPUMEHEHHE: DJIEKTPOCKOM, AIIEKTPOMETD,
AJIEKTPOCTATUYECKAs] 3alllUTa, 3a3€MJICHHE JJIEKTPONPUOOpPOB, KOHACHCATOP, KOMHUPOBAIBHBIMN
ammapar, CTpyHHBIN TIPUHTED.

Jlemoncmpayuu

YCTpoiCTBO M IPUHILIUIT ACHCTBUS SIEKTPOMETPA.

B3auMoeiicTBre HadIEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE MOJIe 3apsKEHHBIX TeJl.

[IpoBOAHMKY B ANEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3aiuTa.

JIMDIIEKTPUKH B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH TUIOCKOTO KOHAEHCAaTOpa OT IUIONIAAM TUIACTHH, PACCTOSHUS
MEXy HUMH U TU3JICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOH/IEHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmosannwtit 3nekmpuyeckuit moxk. Toku é paznuynvix cpeoax

DReKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS AJIEKTpudeckoro Toka. Mcrounuku Toka. Cuna
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ToKa. [IoCTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma aJig yyacTka Lemnu.

DNEeKTpUYECKOE COMPOTUBIIEHUE. YJIENbHOE CONPOTHBIIEHUE BemllecTBa. llocienoBaTenbHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHUE MPOBOHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymnsi—JIenma. MomHOCTh AIEKTPUISCKOTO TOKA.

DONEeKTpOABMKYILAs CHJIA U BHYTPEHHEE COINPOTHBIICHHE HCTOYHHMKA TOKa. 3akoH Owma miid
MOJIHOM (3aMKHYTOM) anekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHAs: MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS] METAILIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.

DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHASI IPOBOAUMOCTH MOJIYNPOBOIHUKOB. CBOMCTBA p—
n-niepexoxa. [TonynpoBoAHUKOBEIE TPUOOPBHI.

DOneKTpuyecKuii TOK B pacTBOpaX U pacIulaBax dJEKTPOIMTOB. IJIEKTPOJIUTHUECKAS
Jucconuanus. IEeKTPOIIN3.

Onextpuyeckuii TOK B razax. CaMOCTOSTENBHBII U HECAMOCTOSITENbHBIA paspsa. MonHus.
[Tma3ma.

TexHuyeckue ycTpoiicTBa M NIPAKTHMUECKOE INPUMEHEHHME: aMIIEPMETP, BOJBTMETP, PEOCTarT,
UCTOYHUKHU TOKA, AJIEKTPOHArpeBaTelbHbIe MPUOOPHI, AMEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTNIPOTHBIICHHSI, BaKyyMHBIH MO, TEPMHCTOPHI M (HOTOPE3UCTOPHI, IMOIYNPOBOJHUKOBBIA THOJ,
raJlbBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSKEHHUS.

3aBUCUMOCTb  COINPOTUBJICHMS] LWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOIIAJIU
MONIEPEYHOT0 CEYEHUSI U MaTepHuaa.

CMmeniaHHOE COETUHEHHNE TPOBOJHUKOB.

[IpsiMoe w3MepeHHe HIEKTpOABMKYIIEH cuibl. KOpOTKOoe 3aMbIKaHHE TIajJbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMS.

3aBUCUMOCTh CONPOTUBJIECHUSI METAIIIOB OT TEMIEPATYPBHI.

[IpoBOAMMOCTE AJIEKTPOJIUTOB.

HckpoBoli pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSS MPOBOJUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydyeHne cMeIaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepenne 37eKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

HabGmronenue anexrponusa.

Me:xnpeamMeTHbIE CBSI3H

Wzyuenne kypca ¢usukm O6azoBoro ypoBHs B 10 Kiacce ocymiecTBiseTcss ¢ Y4ETOM
COJIEP>KaTENIbHBIX MEXIPEIMETHBIX CBSI3€i ¢ KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuule noHamus, CBI3aHHbIE C U3yYEHHUEM METOJOB HAy4YHOTO MO3HAHMS: SBJICHHE,
Hay4HbId (pakT, TUMOTE3a, (PU3NYECKass BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, SKCIEPHUMEHT,
MOJEJIIUPOBAHUE, MOJIEIb, UBMEPEHHUE.

Mamemamuxa: pemieHne CUCTEMBl YpaBHEHUH, NTuHeWHas (QyHKIMA, napadoia, runepoona, ux
rpadUKy W CBOMCTBa, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIMHU HAa OCH KOOPJIMHAT, CIOKEHUE
BEKTOPOB.

Buonoeus: mexanndeckoe JIBIKEHHE B )KUBOM mpupone, nuddysus, ocMoc, TemIo00MeH KHUBBIX
OpraHu3MoB (BUIBI TeIUIONEpeNayl, TEIJIOBOE pPaBHOBECHE), JIIEKTPUUECKHE SIBJICHHS B >KUBOMU
IIpHUpOJIE.

Xumus: IHUCKPETHOE CTPOCHHME BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX Tell, )KUIKOCTEW M Ta30B, AJIEKTPUUYECKHE CBOMCTBA
METAJUIOB, 3IEKTPOJUTUYECKAs TUCCOLMALNS, TaIbBAaHUKA.

T'eoepaghus: BIaxXHOCTH BO3yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: mnpeoOpa3zoBaHHE [BUKEHHM C HCHOIb30BAHUEM MEXaHU3MOB, Y4Y€T TpEHHS B
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TEXHMKE, MOIINITHUKH, UCIIOJIb30BaHNE 3aKOHA COXPAHEHUsI UMITyJIbCa B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), JBUTATeIh BHYTPEHHErO CropaHusi, mapoBas TypOuHa, OBITOBOM XOJOAMIBHUK,
KOHAMIIMOHEP, TEXHOJIOTUH MOJyUYE€HUSI COBPEMEHHBIX MaTepUaJIoB, B TOM YMCJIE HAHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIN
IIPUHTEP, dJEKTPOHATrpeBATENIbHbBIE TPUOOPHI, JIEKTPOOCBETUTENbHBIE IPUOOPHI, FaIbBAaHUKA.

11 KJIACC

Paznen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocrossHHbIe MarHUTHL. B3aumMoaeicTBHE MOCTOSIHHBIX MarHUTOB. MarnutHoe mose. Bekrtop
MarHUuTHOM WMHAYKIMU. [IpuHIMN Ccyneprno3uiuu MarHUTHBIX ToJieil. JIMHUKM MarHUTHOW MHIYKIUU.
Kaptuna nuHuit MarHUTHOM MHTYKIIMH TI0JISl TOCTOSIHHBIX MarHUTOB.

MarnutHoe 1ose npoBoJHUKa ¢ TOKOM. KapTiHa MTuHUI MHAYKIMH MarHUTHOTO TOJIS JJTMHHOTO
MPSIMOTO TIPOBOJIHMKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHHUKA, KAaTYHIIKH ¢ TOkoM. OmbIT Dpcresa.
B3aumopeiicTBie MpOBOTHUKOB C TOKOM.

Cuna AMriepa, e€ MOJIyJib M HalpaBJICHHUE.

Cuna Jlopenna, e€ Momaynb U HampaBiieHHe. [IBukeHHe 3apsHKEHHOM 4YacTHIBI B OJHOPOTHOM
MarHuTHOM moJe. PaGora cuibl JlopeHta.

SIBneHue  oieKTpoMarHuTHOM  wHAyKUMU. [loTOK  BekTopa  MarHUTHOM  WHAYKIIUU.
DNEKTPOABUKYIIAS CUJIa MHIYKIIMU. 3aKOH JIEKTpOMarHuTHo unaykuun dapajes.

BuxpeBoe nsnekTpuueckoe Tmofie. ONEKTPOJABIKYIIAs CHJIa HWHAYKIMM B TPOBOJHHKE,
JIBIDKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

IIpasuio Jlenna.

NHnykTUBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIIAS CHJIa CAMOMHIYKITUH.

DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEeKTPOMArHuTHOE TOJIE.

TexHuyeckue  yCTpOHCTBA W NPAKTHYECKOE TMPUMEHEHHWE: TIOCTOSIHHbIE  MAarHMTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEINb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TIEeYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE PNIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIuHUY MHAYKIIUY MAarHUTHOTO TIOJIS.

BsaumopeiicTBuie 1ByX MPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

HeiictBue cuibl JIopeHiia Ha MOHBI SJIEKTPOJIHTA.

SIBneHuE NIEKTPOMArHUTHOM UHIYKIIHH.

IIpasuino Jlenna.

3aBUCHUMOCTD AJIEKTPOJBIKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.

SIBneHre caMOUHTYKITHH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3y4yeHre MarHUTHOTO TOJISt KATYIIKUA C TOKOM.

UccnenoBanue necTBUS TOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 2JIEKTPOMArHUTHON WHAYKIIUU.

Pa3gen 5. Kojie0anusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHsle Koa1eo0anus

Konebartenbnas cucrema. CBoOOAHBIE MexaHHUECKHUe KonebaHus. ['apMoHndeckue KojaeOaHusl.
[Tepuon, wacrora, amrmutyaa u (asza konebanuit. [IpyxuHHBIN MasTHUK. MaTeMaTHYeCKHd MasSTHHK.
YpaBHEeHHE rapMOHHUYECKUX Kosiebanuil. [IpeBpaiiieHre sHepruu npyu rapMOHHUYECKUX KOJICOaHHSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIC JJIEKTPOMArHUTHBIC KOJeOaHUS B  HACAITHLHOM
KoJIe0aTeIbHOM KOHType. AHAJOTHs MEXAy MEXaHHMYECKUMHU M 3JIEKTPOMAarHUTHBIMU KOJEOaHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpAaHEHUsI SHEPTUH B UJI€ATTBHOM KOJIE0ATEIbHOM KOHTYPE.

[IpencraBienre o 3aTyxarommx KojeOaHUsAX. BbIHyXIeHHbIE MexaHHUYECKHe KoJjeOaHus.
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Pe3onaHc. BriHyX/1eHHBIE 2IEKTPOMarHuTHbIE KOJeOaHusl.

[lepemennbrit Tok. CuHycOMAadbHBIA TEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYJHOE U AEUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HANIPSKEHMUSL.

Tpanchopmarop. IlpousBoactBo, mepenada W MOTpeOIeHHE DIEKTPUUECKON OSHEPruu.
OKOJIOTUYECKHE PHUCKHM TpU  IPOU3BOJCTBE  3JeKTposHepruu. KynbTypa  ucnoiab3oBaHUS
AJIEKTPOIHEPTUU B MTOBCETHEBHOM KU3HH.

TexHuuecKue ycTpoucTBa M IPAKTUYECKOE NMPUMEHEHME: DJIEKTPUYECKUNA 3BOHOK, I'€HEPATOP
MEPEMEHHOTO TOKa, JTMHHUHU JJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoyeOaTeNbHOM cHCTeMbl (MPY>KUHHBIA WM MaTeMaTHYeCKHit
MasITHUK).

Hab6mronenue 3aTyxaromnmx KojieOaHui.

HccnenoBanne cBOWCTB BBIHYXAEHHBIX KOJI€OaHUM.

Habmonenue pesonanca.

CB0OOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcmwnorpaMMbl — (3aBUCHUMOCTH ~ CHJIBI  TOKa M HamlpsOKEHUST  OT  BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocneaoBaTeNbHOM COECIUHEHUHM PE3UCTOpa, KATYIIKU WHIYKTUBHOCTH U
KOHJIEHCaTopa.

Monenb TUHUY SIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanne 3aBUCHUMOCTH TMEpHOAa MalbIX KojieOaHWil rpy3a Ha HUTH OT JJUHBI HUTU U
Macchl Ipy3a.

HccnenoBanne mepeMEHHOTO TOKa B IIETIH U3 TOCJEI0BATENIbHO COSAMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

MexaHnueckue BOJIHBI, yclIOBUSl pactipocTpaHeHud. Ilepuon. CkopocTh pacnpoCTpaHEHUs U
JuMHa BOJHBIL. [lomepeunsie u mpojonibHble BOJMHBL. MHTepdepeHus u nudpakius MeXaHHYECKUX
BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJIHBL. YCJIOBMSI M3JIy4YEHMs] DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BektopoB E, B, V B anektpomarnutHoi BosiHe. CBOWCTBA 3JEKTPOMArHUTHBIX BOJH:
OTpakeHHUe, IIPEIOMJICHUE, HoJIsIpU3aLus, Tudpaknus, UHTEpPEepEHITHS. Ckopoctb
AIIEKTPOMATrHUTHBIX BOJIH.

[Ikana sekTpoMarHuTHEIX BOJH. [IprMeHeHre JIeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguoCBsI3U U TeleBuAeHU. Pagnonokarus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KArOIIEeH CpeJibl.

TexHuyeckue yCTpOHCTBA W NPAKTHUECKOE NPUMEHEHHUE: MY3bIKAIbHbIE HWHCTPYMEHTHI,
yJIbTPa3ByKOBasl AMArHOCTUKA B TEXHUKE U MEIMLIMHE, pajap, paAuoNpUEMHHUK, TEIEBU30p, AHTEHHA,
tenepon, CBU-nieup.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJAO0IbHBIX BOJIH.

Konebmromeecs Te10 Kak HICTOUYHUK 3BYKa.

Habmoienue otpaskeHus: U MpeIoMIICHHS] MEXaHUYEeCKHUX BOJIH.

Habmonienne unrepdepeHny u AMPpakiiui MEXaHMUECKHUX BOJIH.

3BYKOBOM pe30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTY/IOM M 4aCTOTOM KOJIeOaHUH.

HccnenoBanne CBOWCTB AJIEKTPOMATHUTHBIX BOJH: OTpa)KeHUE, MpEIOMIICHHE, MOJIIpU3aIus,
mudpakius, HHTepGEPEHIINS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHeiHOE pacpoOCTpaHEHUE CBETa B OQHOPOJHOM cpene. Jlyu
cBeTa. TOUeYHBIN UCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbI oTpaxeHus cBeta. [locTpoeHne n300pakeHuil B TUIOCKOM 3€pKaie.

[Ipenomiienne cBeta. 3aKOHBI IpeTOMIICHUS cBeTa. AOCONIOTHBIM IMOKa3zaTelb MPETOMIICHUS.
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[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIil yroi MoJHOro BHYTPEHHET0 OTPaKEHHUS.

Hucnepcus cBeta. CrnoxHbIi cocTaB Oesoro cBera. LIBerT.

Cobuparonie u pacceuBarolue JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHHE M ONTHYECKAs
cuiia TOHKO# JuH3bL. [locTpoeHune n3o0paxeHuii B COOMparoIuX U paccenBaromux auH3ax. Gopmyia
TOHKOM JIMH3EI. Y BEJIMUCHUE, TaBacMOe JTNH30M.

[Ipenenasl MPUMEHUMOCTH T€OMETPHUUECKON ONTHKH.

BonroBas ontuka. UHTepdepenius cBera. KorepeHTHbIE MCTOUYHUKH. Y CIOBUS HAOIIOICHUS
MaKCHUMyMOB M MHHMMYMOB B HWHTep(EpPEHIIMOHHOW KapTHHE OT JABYX CHH(]A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakius ceera. udpakiuonHas pemérka. YclIoBUE HAONIOIEHUS TIaBHBIX MaKCHMYMOB
MpU MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspu3zamus ceta.

TexHuueckue yCTpPOMCTBAa HM TNPAKTHYECKOE TMPUMEHEHWE: O4YKW, Jyna, ¢oToarnrmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs ONTHKa, AU(paKIMOHHAs peméTka,
MOJIIPOUI.

Jlemoncmpayuu

[IpsMonnHeitHOE pacTpocTpaHeHHe, OTPAKEHHUE U TpesIoMIIeHHe cBeTa. OnTudeckne mpuoopsI.

[TonHoe BHyTpeHHEe oTpakeHue. MoJienb CBeToBO1a.

HccnenoBanue cBONHCTB N300pakeHNUH B JTMH3AX.

Moenu MUKpOCKOTIA, TEJIECKOTIa.

HabGmronenue untepdepeHimm crera.

Hab6monenue aqudpaknuu cBeta.

HabGmonenue aucnepcun certa.

[TomydeHue cnekTpa ¢ TOMOIIbIO MPU3MBI.

[lonydenue cnekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKY.

Habmoienue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue nmokaszarens mpeIoMIICHUS CTEKIIA.

HccnenoBanue cBONUCTB N300pakeHNUH B JTMH3AX.

Habmonenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crienMAILHON TEOPUU OTHOCHUTEILHOCTH

I'paHnubl  IPUMEHUMOCTH  KJIacCMYEeCKOM MexaHuku. Ilocrynartsl crenuanbHOM TeOpUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH
OlHIITEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHH U COKPALICHUE JUTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13p MaccChl C SHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOMN YaCTHUIBI. DHEPIUs MOKOS.

Paznen 7. KBanToBas puzuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

@®oronsl. @opmyna Ilnanka cBsizu sHepruu (HOTOHA C €ro YacTOTOW. DHEPrus M HMITYJIBC
¢dortoHa.

OtkpeiTie U uccinenoanue Gorodrddexra. Ombitel A. I'. CroneroBa. 3akoHbl (oTodddekra.
VYpaBuenue DiinimreiiHa s Gotodddexra. «KpacHas rpanuna» Gotorddexra.

JHaBnenne cBera. OnwiThl [1. H. JIeGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE TMpUMEHeHHe: (OTOANEMEHT, (OTOJATUHK,
CoJIHEUHasi baTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3(eKT Ha YCTAaHOBKE C TUHKOBOW IJIAaCTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodPdekTa.

Ceeroauon.

Conneunas Oarapes.
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Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiThl Pesepdopaa no paccesnuto o -uactuil. [Inanerapuas Moaens
aroma. [loctynatel bopa. M3nyuenue u norsomienrne (GOTOHOB P Nepexo/ie aToMa ¢ OAHOTO YPOBHS
SHEpruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToMa BOJIOPOJA.

BousiHoBBIE cBOMcTBA yacTull. BonHb! ae bpoinsa. KopiycKyIspHO-BOJIHOBOW JTyanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TyYCHUE.

TexHuueckue ycTpoiicTBa U MPAKTUUECKOE MPUMEHEHHE: CIEKTPaIbHbINA aHAIU3 (CIEKTPOCKON),
Ja3ep, KBaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnenb onbita Pesepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habumoienue muHeRvaThIX CIIEKTPOB U3ITYUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomol

HabGnronenue nuHeyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, J10Ka3bIBAIOIME CIIOKHOCTh CTpOeHUs sapa. OTKpbITHE paAMOAaKTUBHOCTH.
OmnbiTel Pezepdopaa mo onpeeneHnio coctaBa panoakTUBHOTO n3nydeHus. CBoiicTBa anbda-, 6era-,
ramMMma-u3iydeHus. BiausHue paaioakTUBHOCTH Ha )KUBbIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHAa U HeWTpoHa. Hyxnonnas monens siapa ['eiizenOepra—lBanenko. 3apsia
anpa. MaccoBoe uucino sjapa. M30Tomnsl.

Anbsda-pacnag. DNEKTPOHHBIH W TO3UTPOHHBIM OeTa-pacman. ['amma-usnydeHue. 3akoH
pPaZMoaKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccol spa.

SAnepHble peakuuu. JleJleHHE U CUHTE3 sIEP.

SAnepusiii peakrop. Tepmosnepusiii cunte3. [Ipo0iaemMbl U MEpCHEKTUBBI AIEPHON SHEPTETHKU.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHON IHEPTETUKHU.

DOneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHULL.

OyHaamMeHTanbHble B3auMo/ieiicTBusl. EqMHCTBO (hr3nueckoil KapTUHBI MUpa.

TexHuuyeckue yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHE: [O3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas ObomoOa.

Jlemoncmpayuu

Cu€TYnK NOHU3HUPYIOLIUX YaCTHULI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).

Pa3znea 8. JiieMeHTBI aCTPOHOMUM U ACTPOPU3UKHU

Dtarbl pa3BuTus actpoHomud. [IpukiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUH.

Bun 3B€3nH0r0 HeOa. Co3Be3nus, spKkue 3BE3/1bI, MIAHEThI, UX BUANMOE JBIKECHUE.

Conneunas cucrema.

Connne. ConHeuHnast akTUBHOCTb. Mcrounnk 3Heprun CosHUA U 3BE3. 3BE3MBI, UX OCHOBHBIE
XapaKTEepUCTUKU. Jluarpamma  «CHEKTPadbHBI KJIacC — CBETHUMOCTB». 3BE3IBI  TJIABHOU
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JJI 3BE3]] INIABHOM MOCIIEI0OBATEIBHOCTH.
Buytpennee crpoenue 38€311. CoBpeMEHHbIE TIPEICTABICHUS O TIPOUCXOKIEHUU U dBotoiuy CoJtHIIa
U 3BE311. DTambl KU3HU 3BE3.

Mneunsiit [lyte — nama [Mamaktuka. [lonoxenue u apuwxenue Conuua B [amaktuke. Tumbl
rajlakTuk. PanuoranakTuky u kBa3zapsl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ma. Paz6eranue ranakruk. Teopust bonbioro
B3pbIBa. PeTMKTOBOE M3ITyUeHHeE.

MacmrabHasi cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPY>KEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUH IS
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OMpENETICHUS] TOJOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUs
CeBepHOro noxymapus 1 sipkue 3BE3/bI.

Hab6monenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

Oo6o0maee NOBTOPeHUE

Ponb ¢u3uky U acTpOHOMHUHM B YKOHOMUYECKOW, TEXHOJOTUYCCKOU, COIMAIBHON M ITHYECKOU
chepax NesTENIbHOCTH YelOBEKa, POJib U MECTO (PU3UKU M aCTPOHOMHUU B COBPEMEHHOM HayudHOMU
KapTUHE MHpa, pojb (PU3NUECKON TEOPHH B (POPMUPOBAHUM MPEICTABICHUH O (PU3NUECKON KapTHHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM psOy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPECTABICHUI O IPUPO/IE.

Me:xnpeamMeTHbIE CBSI3H

Wzyuenne kypca ¢usukm O6a3zoBoro ypoBHs B 11 Kiacce ocymiecTBiseTrcss ¢ Y4ETOM
COJIEP>KaTENIbHBIX MEXIPEIMETHBIX CBSI3€i ¢ KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMUH, Teorpaduu U
TEXHOJIOTHH.

Mesicnpeomemuule noHamus, CBI3aHHbIE C U3yYEHHUEM METOJOB Hay4YHOTO MO3HAHMS: SBJICHHE,
Hay4HbId (paKkT, TUMOTe3a, (PU3NYECKass BEJIMYMHA, 3aKOH, TEOpUs, HAOIIOJCHUE, SKCIEPHUMEHT,
MOJEIIMPOBAHUE, MOJIEIb, UBMEPEHHUE.

Mamemamuxa: penmiecHHE CUCTEMbl YpaBHEHUWH, TPUTOHOMETpHUYECKHE (QYHKIUH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPHI U UX MPOECKIUU
Ha OCH KOOPJIMHAT, CJIIOKCHHE BEKTOPOB, MPOU3BOIHBIC DJIEMEHTAPHBIX (QYHKIUH, TPU3HAKU TTOA00MS
TPEYTroJbHUKOB, OMpeIeJIeHHE IIOMaAN TUIOCKUX GUryp u o0béma Ted.

buonocus: >mekTpudeckue SBICHUS B KHBOW TPUPOJE, KOJIEOATEIbHBIC IBUKCHHUS B JKHBOU
MIPUPOJE, ONITUYECKHE SIBJICHUS B KUBOM MPUPOJIE, NEHCTBUE paauallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOE€HUE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPHABIX TeJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaIH3.

l'eocpagpus: MarHWTHBIE TIONMIOCA 3€MIIM, 3aJie)KM MArHUTHBIX pya, (oTochéMka 3eMHOMN
MMOBEPXHOCTH, MIPEICKA3AHNE 3EMIIETPICEHUI.

Texnonocus: JHMHUM DJIEKTPOIEpENad, IEHEPAaTOp MEPEMEHHOIO0 TOKa, DSJIEKTPOABUIATEIb,
WHAYKIMOHHAs Te4b, pajap, paAuoOnNpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-mneus,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAs OINTHKA, COTHEUHast OaTapest.

3. INTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEGBHOI'O ITPE/IMETA
«DPU3UKA»

[Inanupyemble pe3yJbTaThbl ONMPAIOTCS HA BEIYLIWE LIEJIEBbIE YCTAaHOBKH, OTpa)karoliue
OCHOBHOMH, CYIIHOCTHBIM BKJIaJ H3y4aeMO#l MporpamMMbl B Pa3BUTHE JUYHOCTH OOYYAIOLIMXCS, WX

CIIOCOOHOCTEHN C UCITOJIb30BaAHUEM O60py,Z[OBaHI/IH «Touka pocCTa».

3.1 JINYHOCTHBIE PE3YABTATHLI OCBOEHHUS YUeOHOI0 MpeaMera

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS yueOHOro npeamera « OU3nka» JOIKHBI OTpaXaThb
TOTOBHOCTb ¥ CIIOCOOHOCTH 00YUarOIIUXCsl PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH
MO3HILIMEHN TMYHOCTH, CUCTEMOI LIEHHOCTHBIX OpPUEHTAIM, TO3UTUBHBIX BHYTPEHHUX yOSKICHUH,
COOTBETCTBYIOLIMX TPAJAULMOHHBIM IEHHOCTSM POCCUICKOTO OOIECTBA, PACIIMPEHUE )KU3HEHHOTO
OIBITA U OMBITA JACATEIBHOCTH B IIPOLIECCE PEANNU3ALMY OCHOBHBIX HAIPABICHUHA BOCIIUTATEILHON
JIeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskaaHCcKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTH TPAKIAAHCKOM MO3UIMK 00yUaIOIIErocsi Kak aKTUBHOT'O M OTBETCTBEHHOTO
4JIeHa POCCUICKOr0 OOILECTBa;

MIPUHSTHE TPAIULIUOHHBIX 00IIEUYETOBEUECKUX TYMAHUCTUUECKUX U IEMOKPATHYECKUX
IIEHHOCTEI;

TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECaX Irpa)IaHCKOTo 00IIecTBa,
y4acTBOBaTh B CAaMOYTIPaBJIE€HUH B 00pa30BaTeIbHON OpraHU3allH;

YMCHUC BSaHMOHeﬁCTBOBaTB C CONHAJIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (1)YHKHI/I$[MI/I u
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Ha3HAYECHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM JEATENBHOCTH;

2) IaTPMOTHYECKOT0 BOCTINTAHMSA

c(OPMHPOBAHHOCTH POCCUHCKON TPaKTAHCKON MIEHTUYHOCTH, MAaTPHOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K IOCYJapCTBEHHBIM CUMBOJIaM, JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX B
00nacTi QU3HKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITUIECKOTO TIOBEACHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B J€SITEIbHOCTU YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIero;

4) 3cTeTHYECKOIr0 BOCTIUTAHMS :

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUasi 3CTETUKY HAy4YHOTO TBOPYECTBA, IPUCYILIETO
(bU3UYECKOM HayKe;

5) Tpy10BOr0 BOCIIUTAHUA:

MHTEpeC K pa3InyHbIM chepam npodeccHoHaNbHON ASSITEIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(bu3uKOI U TEXHUKOH, YMEHHME COBEPILIATh OCO3HAHHBIN BBIOOP Oyayiie nmpodeccuu u
pealln30BbIBaTh COOCTBEHHBIE )KHU3HEHHBIE TUIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 00JaCTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU;

6) ’3K0J10rMYeCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTB KOJOTMUYECKON KYJIBTYPbl, OCO3HAHUE IT100aIBHOTO XapaKkTepa
AKOJIOTUYECKUX NPOOIEM;

IUIAHUPOBAHME U OCYLIECTBIICHUE IEHCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHMSI L€l
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciIipeHHe ONbITa AESTEIbHOCTH IKOJIOTUYECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOIINXCS
3HaHU# 1o (U3UKe;

7) IEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nUeckoil HayKH;

OCO3HaHUE IIEHHOCTH HAY4YHOH JeSITeIbHOCTH, TOTOBHOCTb B Mpoliecce N3yueHus (GU3NKu
OCYUIECTBIISATh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO I€ATENbHOCTh UHINBUYAJIBHO U B TPYTIIE.

3.2 MeranpeaMeTHBIE PE3YVIABTATEL OCBOCHUS VUEOHOT0 IPEAMETA.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

basoBble Jiornueckune 1ecTBUA:

camMoCTOsITeNsHO  (OPMYIUPOBATh M aKTyalM3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEAETIATH 1eNN ACSITENbHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PU3NUECKUX SBJICHUSX;

paspabaTeiBaTh IUIAH pPELICHHs] MPOOJIEMbl ¢ Y4ETOM aHaiM3a HMMEIOIUXCS MaTepUaNbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBHI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LEJSIM, OLICHUBATh
PHUCKH TIOCTIEACTBUN NESATENbHOCTH;

KOOPJIUHHUPOBATh W  BBINONHATH PabOTy B  YCIOBHSIX pEATBHOTO, BUPTYAIbHOTO H
KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBUSI;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.
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Ba3zoBble nccienoBarebckme 1elCTBUS:

BIIQ/IETh HAYYHOW TEPMHUHOIOTHEH, KIIFOUEBBIMH MOHITHIMHI U METOIaMU (PU3UYECKON HAYKU;

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JIEATEIBHOCTH B 001acTh (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIIbHOMY ITOMCKY METOAOB PELICHHUs 33134 (PU3UUECKOTO
CoJIepKaHusl, IPUMEHEHHUIO PA3INYHBIX METOJ0B [TO3HAHUS;

BIQJ€Th BUJAMHM JEATEIBHOCTH [0 IIOJIy4YEHHIO HOBOIO 3HAHUA, €ro HHTEpIpeTaIui,
peoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3jIMUYHBIX y4eOHBIX CUTyalUsiX, B TOM YHCIIE MPHU CO3JIaHUU
Y4eOHBIX TIPOCKTOB B 00JIACTH (DU3HKH;

BBISIBJISITH IPUUYUHHO-CIIEICTBEHHBIE CBSI3U M aKTyalIU3UpPOBaTh 33/7auy, BbIABUTaTh TUIIOTE3Y €&
pellIeHus, HaXOAUTh apryMEHTBhI I JOKa3aTesIbCTBA CBOMX YTBEPKICHMI, 3a/laBaTh MapaMmeTpbl U
KPUTEPUHU PELICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XO/€ PELICHUS 33Ja4d Pe3yJbTaThbl, KPUTHUECKH OLIEHUBATh UX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBaTH COOCTBEHHBIE 33Ja4yd B 0Opa30BATEIbHOW JEATENHOCTH, B TOM
qrclie IpU U3yYeHUU (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACATEIHLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIE UJICH, TIPe/IaraTh OPUTHHAIBHBIE TIOJIXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUSI.

Padora ¢ unopmanmeii:

BJIa/IETh HaBBIKAMU MOJIy4YeHUs1 UH(opManuu (GU3NUecKoro coaep kaHus U3 UICTOYHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEJIBHO OCYILIECTBIIATh IIOMCK, aHAJIW3, CHUCTEMATHU3ALMI0 U HHTEPIPETALUIO
UHGOPMAIIUU PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIb30BaTh CPENCTBA WH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pPEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX ¥ OpTaHU3AIlMOHHBIX 337ad ¢ CcOOJIoIeHueM TpeOOBaHMMA
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHHS, TPABOBBIX M STHUECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 6€30TacCHOCTH;

co3/1aBaTh TEKCTHI (PU3UYECKOTO COACPIKAHUS B PA3IUUHBIX (opMarax ¢ y4y€TOM Ha3HAYCHHUS
uHbOpMallMu M 1EJIEBOM  ayAUTOpUU, BBHIOUpas ONTUMalbHYIO (OpMYy TMpeACTaBICHUS U
BU3YaJIU3alUu.

KoMMmyHukaTnBHBIE yHUBepcaibHble yYeOHbIe 1eiCTBUS:

OCYIIECTBIISTH OOIIEHNE HA YpOKaX (DU3UKH U BO BHEYPOUHOH EATEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYyallMi U CMATYaTh KOHQIUKTHI;

Pa3BEPHYTO M JIOTHUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYATbHON paOOTHI;

BBIOMpATh TEMATUKy W METOJbl COBMECTHBIX JCWCTBUNH C Yy4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN KaKJ0r0 4jeHa KOJIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM JIEATEIBHOCTH, OPIaHN30BbIBAaTh U KOOPIUHUPOBATh IEHCTBUS 110
e€ JOCTHKEHHUIO: COCTaBJAThH IUJIaH JEHCTBUW, PACHpEeAesATh POJM C y4€TOM MHEHHMH y4YaCTHHKOB,
00CyX/1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OILICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKJOTO y4YaCTHUKA KOMaHIbl B OOLIUI pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IIPOEKTHI, OLEHUBaThb HAEH C IO3ULUM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;
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OCYIIECCTBIISITh MO3UTUBHOE CTPATETHYECKOE TOBEICHUE B PA3IIMYHBIX CHUTYAIUSX, MPOSBISITH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHbIEe yHHBepcaibHble Y4eOHbIe TelicTBUSA

Camoopranusauus:

CaMOCTOSITENTFHO ~OCYIIECTBIJIATh TIO3HABATENFHYIO JEATEIBHOCTh B 00NacTh (U3MKA U
aCTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYIIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IUJIAaH PELICHUs] pacd€THBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHSI IPAKTUYECKOM paboThI ¢ yUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U
IIPEANIOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMUHBIX MPEIMTOYTCHUH;

JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHHBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JPYIULIUU B 00JACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbI MHTE/JIEKT:

JaBaTh OILIGHKY HOBBIM CHUTyallMsM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OIICHUBAThH
COOTBETCTBHE PE3YJILTATOB IEIISIM;

BJaJIeTh HaBBIKAMM IO3HABATEIbHOW pEe(PIEKCHUM KaK OCO3HAHHUS COBEpPLIAEMBIX JEHCTBHNA U
MBICIMTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA;

WCTIOJIb30BaTh MPUEMBI pe(IIEeKCHUH TSl OLICHKH CUTYaIlH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHHUS 10 UX CHIKEHHIO;

MIPUHUMATh MOTUBBI U ApTYMEHTHI JPYTUX MPH aHAJTU3E PE3yJIbTaTOB JACATEIbHOCTH;

MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U ApTYMEHTHI JPYTUX MPH aHAJTU3E PE3yJIbTAaTOB JAEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpormecce AOCTIKEHHST JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMEI 1O (U3UKE IS
YPOBHSL CpeAHero oO0Imero ooOpa3oBaHusi y OOy4YaIOMIMXCS COBEPIICHCTBYETCS HMOIIMOHAIBHBIN
MHTEIJIEKT, MPEeANoIaraoumi copMiUpoBaHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOLIET0 CIIOCOOHOCTh IMOHUMAaTh CBOE SMOLMOHAIBHOE COCTOSHUE,
BHJICTh HAIPaBJIEHUs Pa3BUTHS COOCTBEHHOW SMOITMOHAIBHOU c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHMsI, BKIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBEJCHHE, CIIOCOOHOCTH AJaNTUPOBATHCS K HSMOLMOHAIBHBIM H3MEHEHUSIM U TPOSBIATDH
TrHOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K IOCTHXKEHUIO 1IeTH U yCIeXy, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHHUE JIeWCTBOBATH UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TIOHMMAaTh ASMOIMOHAIBHOE COCTOSHUE JpPYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C APYTUMH
JOJIbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHPIUKTHI.

3.3 [IpeaMeTHBIE PE3VIILTATEL OCBOECHUS VUEOHOr0 IIpEeaAMETA.

K xonmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3yJjbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIONTUXCS YMEHUI:
JI€MOHCTPHPOBATH Ha MPUMEPax poJib U MeCTO (PU3UKU B (POPMHUPOBAHNU COBPEMEHHON HAYYHOM
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KapTHUHBl MUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU M TEXHOJOTUH, B MPAKTUYECKOW NEATEIBHOCTH
JIIOJIEH;

YUUTHIBATh TPAHUIBl NMPUMEHEHUS W3YYEHHBIX (PH3MUYECKUX MOJIENel: MaTepHajbHas TOYKa,
MHepIHabHasl cucTeMa oTcuéra, abCOIOTHO TBEPOE TENO, UACANbHBIN ra3, MOJENIN CTPOSHHUS Ta3os,
KHUJIKOCTEH M TBEP/BIX TN, TOUYCUHBIN SIEKTPUICSCKUN 3apsi]l IPU pelIeHN: (PU3MYecKuxX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBIECHUS (MPOLECCHl) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHMS BEIIECTBA M JJIEKTPOAMHAMUKH: PABHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBUKEHHE, CBOOOAHOE MajieHne Tell, IBUKEHUE 10 OKPY>KHOCTH,
MHepIMs, B3anMoieicTBre Tel, 1 dy3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX
TeJ, U3MEHEeHUue 00bEMa Tesl NpU HarpeBaHUM (OXJIaXIEHUM), TEIUIOBOE PAaBHOBECHE, HCIApEHUE,
KOHJEHCallUs, IUIaBJICHHE, KPUCTAUIN3alNs, KUNEHUE, BIaKHOCTh BO3/yXa, MOBBILICHHE AABJICHUS
raza Ipu €ro HarpeBaHWU B 3aKPBITOM COCYyZE, CBSI3b MEXIy IapaMEeTpaMu COCTOSIHMS rasza B
M30MpoIeCccax, IEKTPU3ALUS Tell, B3aUMO/ICHCTBUE 3aps/I0B;

OIUCBIBaTh MEXAHMYECKOE JBWKEHME, MCIOJIb3Ys (PU3MUECKUE BETUYMHBI: KOOpAWHATA, IyTh,
IepeMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHUjla, UMIYJbC Tejla, KUHETUYEeCKas SHeprus,
NOTEHIMaJbHAs SHEpPrus, MeXaHuueckas paboTa, MeXaHMYecKas MOIIHOCTb; IIpU ONHMCAHUU
MPaBUIBHO TPAKTOBATh (DM3NUYECKUN CMBICI HUCIOJIB3YEMBIX BEITHMYMH, UX O0O3HAYECHUS M CIUHHIIBI,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMH BETUUMHAMU;

OINUCHIBAaTh U3yUYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIONIBb3Ys (PU3NUECKUE
BEJIMYMHBI: JABJICHHUE ra3a, TEMIIEpaTypa, CPEAHAs KUHETHUYECKas DHEPIHsl XaOTHYECKOIO JBMKECHUS
MOJIEKYJ, CpEIHEKBaJpaTHUYHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS SHEpPrus,
pabota rasa, ko3((GUIMEHT MOJIE3HOr0 JEWCTBUS TEIUIOBOIO JABMUIaTess; MPHU ONUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCHOJIB3YyEMBIX BEIMYHMH, WX OOO3HAYECHHUS W €AMHUIIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMH BEJIMYMHAM;

ONUCHIBATh H3YYEHHBIC DJJIEKTPUYECKHUE CBOWCTBA BEIECTBA M DJIEKTPUUECKHUE SIBICHMS
(mporecchl), HCIONB3ysl (PU3NYECKHE BEIUYMHBL DJICKTPUYECKUN 3apsi, DJEKTpUYEcKoe IoJe,
HaNpsOKEHHOCTD TMOJIsI, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB; IPU ONMCAHUM MPAaBUIBLHO TPAKTOBATh
(Gu3nUecKnuil CMBICI MCIIOJIB3yEMbIX BEIMYUH, UX OOO3HAYEHMs M €UHHUIIBI; YKa3bIBaTh (OPMYJIBI,
CBSI3bIBAIOIIME IAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU BEIHMUYUHAMUY;

aHATM3UPOBaTh (PU3MUECKUE TPOLECChl U SABJICHMSA, HCHOJIb3yd (U3MUECKHE 3aKOHbI U
NpUHIUIBL: 3aKkOH BcemupHoro tsarorenus, [, II m III 3akoHbr HprooTOHA, 3aK0H COXpaHEHUS
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHEHUSA HMITYJIbCA, NPUHLUI CYNEPHO3ULHMHA CHJ, NPUHIIMII
paBHONpPABUSl HHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETHUECKYI0 TEOPUI0 CTPOEHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBS3b CPEAHEH KMHETUYECKON HEPTUU TEIIOBOTO ABMXKEHUS MOJIEKYJI C
aOCOIOTHOM TeMIlepaTypol, MEpBBI 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHHS AIJIEKTPHUYECKOTO
3apsiza, 3akoH KysoHa, mpy 3ToM pa3indarh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOe
BBIPAYKEHHUE U yCIIOBUS (TPaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE INPHHLMUIBI JIEHCTBUSA MAIIMH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nnyaTh ycaoBUs MX O€30MaCHOTO MCIOIB30BAHUS B TIOBCEAHEBHOM KU3HH,

BBIMOJIHATh OKCIEPUMEHTHl [0 HCCIEJOBAHUIO (DU3NYECKUX SBJIEHUH M TPOLECCOB C
UCTIOJIb30BaHUEM TPSMBIX U KOCBEHHBIX U3MEPEHUH, MpHU 3TOM (OPMYIHPOBATH MpobdiaeMy/3agauy u
TUIIOTE3y Y4YeOHOro HKCHEpUMEHTa, COoOMpaTh YCTAaHOBKY U3 NPEAJIOKEHHOIO 00O0pyIOBaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHUPOBATH BHIBOIBI;

OCYILIECTBIIATh NMpPsIMbIE M KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIMYUH, IIPU TOM BBIOMpATh
ONTUMAJIbHBIA CIIOCOO H3MEpPEHUs] U HCIIOJIb30BATh HM3BECTHBIE METOABl OLEHKU IOIPEIIHOCTEN
W3MEPEHUI;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXTy (U3NYECKUMHU BEIHMUYMHAMU C HCIOJIB30BAaHHUEM MPSIMBIX
U3MEpEHUll, MpU 3STOM KOHCTPYHpPOBAaTh YCTAHOBKY, (HUKCHUPOBATh pPE3yibTaThl MOIYYEHHOU
3aBUCUMOCTH (PH3MUYECKUX BEIMYUH B BHJE TaONUI] M TpadUKOB, JIeNaTh BBIBOJABI 10 pe3yJibTaTaM
UCCJIEIOBAHMS;

coOnroAaTh mpaBuiaa OE30MacHOTO TpyJa MpHU MPOBEIECHUHM HCCIEIOBaHUM B paMKax y4eOHOTro
HKCIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U MPOEKTHOM JEeSATEIbHOCTH C HUCHOJIb30BaHUEM
MU3MEPUTENIBHBIX YCTPOMCTB U T1a00paTOPHOTO 000PYAOBAHMUS;

pemaTh pacu€THble 3a/aud C SIBHO 3aJaHHOM (pu3Mueckoll MOJENbIo, UCNONb3ysl (U3NUECKue
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3aKOHBI U MPHUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7audl BEIOMPATh (PU3UYECKYIO MOJIEIb, BBIACTATH
¢usnueckne BeMUUUMHBI M (OPMYJIBI, HEOOXOAMMBbIE sl €€ pelIeHus, MPOBOAUTH pPacy€Tbl U
OLIEHMBATDH PEATHHOCTD MOTYYSCHHOTO 3HAUCHHS (PU3MUECKON BEINYHMHBI,

pemiaTb KauyeCTBEHHbIE 3aJauyd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEMOYKY
paccykJIeHU ¢ Oopoi Ha N3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS,

UCIOJIb30BaTh MPH PEIICHUH y4eOHBIX 3a/lau COBPEMEHHbIE MH(OPMAIIMOHHbBIE TEXHOJIOTHH IS
MIOMCKa, CTPYKTYPUPOBAHUS, MHTEPIPETALUMU U NPEJCTABICHUS y4eOHOW M Hay4HO-TIONMYJISIPHON
MH(pOpPMAaLIUKU, MOJYYEHHOM U3 pa3jIM4YHbIX MCTOYHUKOB, KPUTHYECKHM aHAJIM3HPOBATH MOIy4aeMYIO
MH(OPMALIHUIO;

IIPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MTPOLIECCOB OKPY>KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEJHEBHOM >KM3HU UId oOecredeHus
0e30MacHOCTH NpU OOpalleHHH C NpUOOpamMu M TEXHUYECKUMHU YCTPOMCTBaMHM, IS COXpPaHEHMs
3JI0POBbs U COOJIIOJIEHNSI HOPM 3KOJIOTUYECKOTO MOBEICHUS B OKpYXKaIoIIeH cpene;

paboTaTh B TpyNNE C BBINOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBaTh PadOTy
IPYMIIBI, PAllMOHAIBHO paclpeesiaTh 00S3aHHOCTH U IUIAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX
CUTyalusiX, aJIeKBaTHO OIIEHMBAaTh BKJIAJ KaXJIOT0 U3 YYAaCTHUKOB TpPYIIbl B pEIICHUE
paccMaTpuBaeMoit IpoOIEeMBI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb y 0OYYAIOLIUXCS YMEHMIA:

JIEMOHCTPHPOBATH Ha MPUMEPax poJib M MeCTO (PM3UKU B (POPMHUPOBAHNN COBPEMEHHON HAYYHOI
KapTUHBl MUpA, B Pa3BUTHHU COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOW IEsTeIbHOCTU
JFO/IeH, IETTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTHHBI MUPA;

YUUTBIBATh IPAHULIBI IPUMEHEHUS U3YyUEHHBIX (PU3MYECKUX MOJIeNeil: TOUeUHbIH 31eKTpHUecKuit
3apsj, Jdy4 CBETa, TOUEUHBIH MCTOYHHUK CBETA, AJEpHAsi MOJIEb aTOMa, HYKJIIOHHAsI MOJIENIb aTOMHOTO
A]pa IpyU peIIeHu pU3NUECKUX 3ajad;

pacmio3HaBaTh (hU3WYECKHE SBJICHUS (MPOLECCH) W OOBACHATHP HMX Ha OCHOBE 3aKOHOB
JIEKTPOAMHAMHUKU M KBAaHTOBOW (DM3MKU: 3JIEKTpUYECKass MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKa, B3aUMOJICHCTBUE MAarHUTOB, 3JIEKTPOMArHUTHASI MHIYKIUS,
JieficTBUe MAarHUTHOTO MOJsl Ha IMPOBOJHUK C TOKOM M JABWXKYLIMHCSA 3apsij, 3J€KTPOMarHuTHbBIE
KOoJIeOaHUST W BOJIHBL, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, OTPaKeHHE, IpeoMIICHNE,
uHTeppepeHys, Tudpakiuus U MoJIpU3alus CBeTa, AUCIEPCUsl CBeTa, (POTOINEKTPHUUECKU IPPeKT
(poTorddexT), cBeTOBOE NaBICHWE, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJMOaKTUBHOCTb;

ONUCHIBATh HM3YyYEHHbIE CBOWCTBAa BeElIECTBA (JIEKTPUUECKHE, MAarHUTHbBIE, OINTHYECKHE,
JIEKTPUYECKYIO TPOBOAMMOCTh DPA3JIUYHBIX CpPEJ) M 3JIEKTPOMArHUTHBIC SBJIECHUS (TPOLIECCHI),
UCTIONB3Ysl (PM3MUECKUE BEIWYHMHBI: AJIEKTPUUYECKHHA 3apsf, CHJIa TOKa, SJEKTPUUECKOe HampspKeHUe,
AJIEKTPUYECKOE COINPOTHUBIEHHE, PAa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMXKYIIAas cuia, paboTa ToOKa,
WHAYKIMS MarHuTHOro Imoiid, cuina Ammepa, cuia JlopeHna, MHAYKTUBHOCTb KATyIIKH, SHEPrHs
JIEKTPUYECKOTO M MAarHUTHOTO IMOJIeH, Mepuoa M yacToTa KojeOaHW B KoJeOaTelIbHOM KOHTYpE,
3apsJ M CWila TOKAa B IIPOLECCE TapMOHUYECKHX AJIEKTPOMAarHUTHBIX KoJjiebaHui, (oKycHOe
paccTosiHHe W ONTHYECKasl CHJIa JIMH3bI, IPU ONMCAHUM MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICIT
UCTIONIb3YEMBIX BEIHYMH, NX 0003HAUYEHUS U €IUHHIIbI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(bu3NUECKyr0 BEJIMYHUHY C APYTMMHU BEITUYMHAMUY;

ONNCHIBAaTh M3YUYEHHBIE KBAHTOBBIE SIBJICHUS M IPOLIECCHI, UCIOIB3YSl (PU3NYECKUE BEIUYUHBIL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M 4YacTOTa CBETAa, SHEPrHsl M MMITYJIbC (OTOHA,
Nepuoj Mojdypacnajga, 3HEpPrus CBSI3U ATOMHBIX sJiep, INPH OINUCAHUM TMPABUIBHO TPaKTOBATh
(Gu3nUecKnil CMBIC HCIOJB3YEMbIX BEJIHYMH, MX 0003HAUCHMsI M €IUHMIIbI, YKa3bIBaTb (POPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3MUYECKYI0O BEIMYMHY C JPYTMMH BEJIWYMHAMH, BBIYHCISATH 3HAUCHHE
(bu3n4ecKoil BETUUNHBL;

aHATM3UPOBATh (PU3MUECKUE TIPOLECCHl W SABICHHSA, HWCHOJIB3ysd (HU3MUECKHE 3aKOHBI U
OpUHIMINBL 3aKOH OMa, 3aKOHBI MOCIIEI0BATEIbHOIO U MapajuleIbHOIO COEJAMHEHMs NMPOBOJIHUKOB,
3akoH  JIxoyns—JleHna, 3akOH  AJEKTPOMAarHUTHOW  MHIYKIUHM, 3aKOH  IPSIMOJIMHEWHOTO
pacrpoCTpaHEHHUsT CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI MPEIOMJICHHMS CBETa, ypaBHEHHE
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OuHmTeitHa 1151 poroddhdexra, 3aKOH COXpaHEHUs SHEPTHH, 3aKOH COXPAaHEHHsI MMITYJIbCa, 3aKOH
COXpAHEHHUs JIEKTPUUECKOro 3apsja, 3aKOH COXPaHEHHUs MaccOBOrO 4YMcIia, mocTyiarsl bopa, 3akoH
paZMoOaKTUBHOTO pacraja, Mpd 3TOM pa3iuyaThb CIOBECHYIO (OpPMYJHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpaXKEHUE U yCI0BU (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OTIpe/IEIATh HAIpaBJIE€HUE BEKTOpAa MHAYKIMHM MarHUTHOTO IOJI MPOBOAHHMKA C TOKOM, CHJIBI
Awmnepa u cuinsl JlopeHua;

CTPOMTbH U OMMCHIBATh N300pakeHNE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIoM, TOHKOH JINH301;

BBIMOJIHATh OKCIEPUMEHTHl [0 MCCIEJOBAHUIO (U3NYECKUX SBJIEHUH M TPOLECCOB C
UCTIOJIb30BaHUEM TPSMBIX U KOCBEHHBIX W3MEPEHHil: MpH 3ToM (popMynupoBaTh npodiiemy/3amaqy u
TUIIOTE3y Y4YeOHOro »HKCHEpUMEHTa, COOMpaTh YCTAaHOBKY U3 NPEAJIOKEHHOIO 00O0pyIOBaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHUPOBATH BHIBOIBI;

OCYIIECTBIIATh MpPsIMbIE M KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIMYUH, IIPU ITOM BBIOMpAThH
ONTHUMAJIbHBIA CIOCO0 M3MEPEHUS M MCMOJIb30BaThb H3BECTHBIE METOJbl OLIEHKH IOrPEUIHOCTEN
W3MEPEHUI;

UCCIIEIOBATh 3aBHCUMOCTH (PU3UYECKUX BEIMYUH C MCIOIH30BAHUEM IPSIMBIX W3MEPEHUI: Mpu
3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yJIbTaThl MOJyYEHHON 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUIE TaOIHI U Tpa(HKOB, I€1aTh BBIBOJKI 110 pE3yIbTaTaM HCCIIeIOBAHNUS;

coOuroaTh mpaBuiia 0€30MacHOro TpyJa HpU MPOBEACHUHU HCCIEI0BAaHMNA B paMKax yuyeOHOro
AKCIEPUMEHTA, Y4YEOHO-MCCIEN0BATENbCKOW U TMPOEKTHOM JEATEIBHOCTH C HCIHOJIb30BaHUEM
U3MEPUTEINIBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYAOBaHMUS;

pemaTh pacu€THbIE 3a/a4d C SIBHO 3aJaHHOW (pU3MUYECKOW MOJENbI0, MCTONB3Ys (U3UUECKue
3aKOHBI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJjaudl BEIOMPATh (PU3NYECKYIO MOJIENb, BBIACIATD
¢usnueckue BeMUUMHBI M (HOPMYIBI, HEOOXOAMMBbIE sl €€ peIIeHUs, MPOBOAUTH PACUYEThl U
OLIEHUBATh PEAIbHOCTH MOJIyY€HHOT'O 3HAUEHUs (PU3MUECKON BETUMUUHBI;

pelmarh KauyeCTBEHHbIE 3aJauM: BBICTPAUBaTh JIOTUYECKHM HENPOTHUBOPEUMBYIO LEMNOUYKY
paccyXKJIeHUI ¢ ONOpPOi Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

WCTIOJIB30BATh MPH PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH JIJIs
MIOWCKA, CTPYKTYpUPOBAHMs, WHTEpPHpPETAllUd U TpPEACTaBICHUS Y4eOHOW U Hay4HO-IOMYJIIPHOMN
UHPOPMALIUHU, TOJYYCHHOW W3 pa3IMYHBIX MCTOYHUKOB, KPUTHYECKH AHAJIM3UPOBATH MOIYYaeMYIO
nHdopMaImio;

OOBSICHATh TPUHIMIBI JEHCTBUS MAaIllWH, NPUOOPOB M TEXHUYECKHUX YCTPOMCTB, pa3iuyarb
YCIIOBHSI X 0€30M1aCHOT0 UCIIOJIb30BAaHUSI B TIOBCETHEBHOM JKU3HU;

MIPUBOIUTH TIPUMEPHI BKJIaZa POCCUMCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTH;

WCTIOJIB30BaTh TEOPETUYECKHE 3HAHUS MO (PH3MKE B MOBCEJHEBHOH >KM3HU UIA OOECICUYeHUS
0e30macHOCTH IMpH OOpallleHuH C MpUOOpaMU U TEXHHUUECKUMH YCTPOMCTBaMH, A COXpaHEHHUs
3JI0pOBBS U COOJIIO/IEHUSI HOPM IKOJIOTUYECKOTO MTOBEACHUS B OKPY KaIOLIEH cpeie;

paboTaTh B TpyIIe C BBIIOJHEHHWEM Ppa3IUUYHBIX COLHUAIBHBIX pOJIEH, IIaHUPOBaTh pPaboTy
IpyNIbl, pallMOHAIBHO paclpeAessiTh 00s13aHHOCTU U IUIAHUPOBATh JESATENBHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJeKBATHO OLIEHUBATh BKJIAJ KaXJOIO0 U3 YYaCTHMKOB TIpYMNIbl B pelIeHHEe
paccMaTpuBaeMoid IPOOIIEMEL.

19



4. TEMATUYECKOE I[INTAHUPOBAHUE
€ YKa3aHHeM KOJIMYeCTBA aKaJeMHYeCKHX YacoB, 0OTBOJUMbIX HA OCBOEHHE KaK10il TeMbl
y4eOHOro npeaMera, yaeOHOro Kypca (B ToM 4HcJje BHEYPOUHOH AeTeJIbHOCTH), Y4eOHOr o
MO/YJISI 1 BO3MOKHOCTb MCII0JIb30BAHUSA 0 ITOH TeMe 3JIeKTPOHHBIX (IIU(PPOBBHIX)

o0pa3oBaTeIbHBIX PeCypcoB

10 knacc
(2 uaac * 34 nedeau = 68 uaca)

NeNe

Ko-Bo

Tema yyeOHOro 3aHATHS 0P/ 1OP
n/n 4acoB
®uszuka — Hayka o unpupozae. Haydnsle 1 bubnnoreka [HOK
1
METO/IbI TO3HAHUS OKPYKAIOIIET0 MUPa https://m.edsoo.ru/ff0c32¢e2
P 1
2 | conpenemmon  nayamoli xapmines e buGaorera LOK
P L Hay P . pa, https://m.edsoo.ru/ff0c33e6
MPAKTHUECKON AESITeIbHOCTH JII0IeH
M . 1
| e, omeeneoen [ 1 g ox
g ’ pemelt ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE ! bubmotexa HOK
P P ! https://m.edsoo.1u/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIIMHENTHOE ABUKECHHUE I bubmmorexa HOK
yeKop p ! https://m.edsoo.ru/ff0c372¢
6 CBobogHOe majeHue. YCKOpeHHe CBOOOIHOTO 1 Bbubnuoreka HOK
TaJIeHUs https://m.edsoo.ru/ff0c39¢cc
7 Kpuonuneiinoe JIBUKCHHE. JIBmkeHHe 1 bubnmoreka HOK
MaTepHaIbHON TOUKH 110 OKPYKHOCTHU https://m.edsoo.ru/ff0c3ada
IT r . 1
8 | ncpunarsiie cneres orcuera.  Tepani bubmnorera LOK
pit ' P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
M . I 1
(| Mt Com. Mo eyvemomn |1 e ox
) pe a https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHOU TOYKH
10 Tpernii 3akoH HproTOHA M1 MaTepUalbHBIX 1 bubnnoreka [HOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMHUPHOTO TATroTeHUs. Cuiia TSKECTH. 1 bubnuoTeka HOK
[lepBas KocMHUeCKas CKOPOCTh https://m.edsoo.1u/ff0c3d00
1 bubnnoreka HOK
12 . I'yka. B
Cuna ynpyroctu. Saxou I'yka. Bec rexa https://m.edsoo.ru/ff0c3el8
o |G e Koo s |1 o o
p pr A https://m.edsoo.ru/ff0c3{76
YKUJKOCTHU WJIH Ta3e
[loctynaTenbHoe M BpallaTelbHOE ABMKEHUE 1
14 abCoMIOTHO TBEPAOrO Tena. MOMEHT CHIIBL bubnuoteka HOK
[Inedo cwibl. YcmoBus paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tea
15| watepassrion ouex. Hnyme cum. Jacon| | PrOmOTeRe LOK
p ) Y ) https://m.edsoo.ru/ff0c43d6
COXPAHCHUS UMITYJIbca. PEakTHBHOE BHKCHHE
16 Pabora m wmomHOCTh cunbl. Kunetnueckas 1 bubnmoreka HOK

SHEprusi MarepuasbHoW TO4ku. Teopema 00

https://m.edsoo.ru/ff0c4502
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HM3MEHEHUH KUHETHUSCKONH OHCPIrun

[lotenuuansHas »Heprus. [loTeHIManbHas
SHEPTHUs yIpyro AePOPMUPOBAHHOMN MPYKUHBI. bubnuoteka [HOK

17
[loTenuuanbHas  SHeprus  Teina  BOIMU3M https://m.edsoo.ru/ff0c461a
TTOBEPXHOCTU 3eMITH
[ToTeHnumanbHble M HEMOTCHIUAIbHBIC CHIIBL.

Cesi3p  paboOThl HENOTEHIHUANbHBIX CHJI C
18 I/I3MGHGH§6M MEXAHUYECKOW SHEPTUM CHUCTEMBI bubmmorexa HOK
p . https://m.edsoo.ru/ff0c478c
Tel. 3aKOH  COXpaHEHUS  MeXaHHYeCKOn
SHEPTUU
JlabopatopHast pabora «HccrmemoBanue cBs3U

19 paboThl CHIIBI ¢ W3MEHEHHEM MEXaHHUYeCKOH
SHEPTMHM Tela Ha TPUMEPE PaCTIKEHUS
PE3UHOBOIO KI'YTa»

20 Kontponbhas pabora mo teme «KuHemarwka. bubnuoTeka HOK
Jlnnamuka. 3aKOHBI COXPAHEHHS B MEXaHHUKE https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-

21 KUHETUYECKON TEOpUHU bpo ZOBEKOG bubmorexa [OK

pHH. poYy https://m.edsoo.ru/ff0c4dc2
neuxenue. Auddysus
XapakTtep JOBHXKEHUS M B3aUMOIECHCTBUS
22 yacTUll BemiecTBa. MoJienu CTpPOEHUs TrasoB,
KUIKOCTEN U TBEPABIX TEI
23 Macca wmosekyn. KomuuectBo — BeliecTBa.
[TocTostHHast ABoraapo

24 TermoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

25 Wneanbusiii ra3 8 MKT. OcHoBHOE ypaBHEHUE bubnuoreka HOK
MKT https://m.edsoo.ru/ff0c4fde
AOcomtoTHas TemrepaTypa Kak Mepa cpeaHein

26 KHHETHYECKON DHE I;I/IIZ p)IBI/I)KeHI/HI[) M(E)JISK I Bubmiorexa HOK

p . Y- https://m.edsoo.ru/ff0c511e
YpaBuenue MeHaeneena-Knanelipona

27 3akoH JlaneToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «HccnenoBanue

28 3aBUCUMOCTH MEXIYy MapaMeTpaMu COCTOSIHUS
pa3peKEHHOTO ra3ay
M3onponeccel B WIOealbHOM Tra3e MW UX bubnuoteka [HOK

29
rpaduyeckoe npeacTaBIeHUe https://m.edsoo.ru/ff0c570e
BHyTpeHHss oSHeprus TepMOJIMHAMUYECKOU

30 CUCTEMbl W  CHOCOOBI €€  H3MEHEHUS. bubnuoteka HOK
KomuyecTBo Termmorel u pabora. BHyTpeHHSsS https://m.edsoo.ru/ff0c5952
SHEPTHsI OJJHOATOMHOTI'O UJICAJIHLHOTO Ta3a

31 Bunwl Tennonepenaun bubmiorexa HOK

P https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEIUIOEMKOCTh BEILIECTBA.
32 K(I)[nnquTBo TEIUIOTEL [pH Tenﬂonemeaaqe bubimotexa HOK
. p p ' https://m.edsoo.ru/ff0c5¢36
AnmabaTHBI porecc

33 IlepBblli  3aKOH TEPMOAMHAMMKA U  €rO bubnmoreka [HOK
MIPUMEHEHHE K H30Ipolieccam https://m.edsoo.ru/ff0cSefc

34 HeobpatumMocTh  mpoIeccoB B MPHUPOJIE. bubnmorexa ITOK
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BTopoii 3aKk0H TepMOJIMHAMUKHI

https://m.edsoo.ru/ff0c6230

bubnuoteka [HOK

35. [Tpunmun gevicteus u KII1/I TernmoBoi MalmHb https://m.edsoo.ru/ff0c600a
36. | Iuxn Kapno u ero KII1J{
37. | Oxonoruyeckue npobsieMbl TEIII0IHEPTrEeTHKU
33 O6o6maromuii ypok «MolekymsipHas Gu3uka. bubnuoteka HOK
’ OCHOBBI TEPMOTMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbHas padora mo teme «MomnekynspHas bubnmnoreka [HOK
39.
¢usnka. OCHOBBI TEPMOIMHAMHKH https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u koHaeHcanus. Vcnapenue bubnnoreka [HOK
" | m kuneHue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHasT W OTHOCHTENbHAS BJIAXKHOCTH bubnnorexa HOK
" | Bo3gyxa. HacellieHHbII nap https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucramnnueckue u amopdHbie
47 Tena. AHHM30TPOINHUS CBOMCTB KPHUCTAJUIOB. bubnnoreka [HOK
" | Kuakue KpUCTAJLJIBL. CoBpemeHHbIE https://m.edsoo.ru/ff0c65f0
MaTepuabl
43 [InaBnenue wu KpucrajuMsanus. Y JIeiabHas bubnunoreka [HOK
’ terioTa miuasiaeHus. Cyonmumanus https://m.edsoo.ru/ff0c6708
bubnuoreka HOK
44,
VPaBHEHHE TEIIOBOTO Oananca https://m.edso0.1u/ff0c6820
DnekTpu3amus Tell. JJCKTPUUYECKUU  3apsi. bubnuoteka HOK
45.
JIBa BHJ1a DIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
46 E(E)JS BI? H;{;I;( HI-,II/IKI/I HSI/;?(JZ)CHKTPHKI;IOX aHeHI/II;II bubmmorexa HOK
' YHpOBOZA ) P https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsijia
B3aunmopeiicteue 3apsgoB. 3akoH Kynona. Bbubnuoreka HOK
47. . .
ToueuHblil 37eKTpUYECKUM 3apsij https://m.edsoo.ru/ff0cbced
| rempneere | osworsa oK
' pHH YTCPHOSHLL p https://m.edsoo.ru/ff0c6df2
nosiel. JIunum HanpsKEHHOCTH
49 PabGora cuin  3EKTPOCTAaTUUECKOrO  MOJIS. bubnnoreka [HOK
) ITorennuan. Pa3HocTh MOTEHIINATIOB https://m.edsoo.ru/ff0c6£00
o | o | B 1ok
' p ' p https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
51 DnekTpoémMkocTh. KoHaeHcaro bubsmotexa HOK
' P ) 8 P https://m.edsoo.ru/ff0c7126
DNeKTpOEMKOCTh  TUIOCKOTO  KOHJEHcaTopa. bubnuoteka [HOK
52.
OHeprus 3apsHKEHHOTO KOHEHCATopa https://m.edsoo.ru/ff0c72¢0
53 JlaGoparopHas pabota "U3mepenune
) 3JIEKTPOEMKOCTH KOHJIeHCaTopa"
[IpuHnun JEUCTBHUS 51 [IPUMEHEHUE
54 KOHJICHCATOPOB, KOMHUPOBAILHOTO almapara,
" | ctpyiiHOrO TpUHTEpa. JIEKTPOCTATHYCCKAs
3ammTa. 3a3eMIICHHE AIEKTPOIPHUOOPOB
55. | Dnekrpuueckuii TOK, yCIIOBUS ero

cymiectBoBaHus. [TocTtosiHubIN TOK. CHiia TOKa.
Hanpsokenue. Conpotusienue. 3akoH OMma aiist

22


https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
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ydacTKa Heru

[TocnenoBarensHOE, napasuieIbHOe,
56 CMEIIIAHHOE COEIMHEHHE MIPOBOJHUKOB. bubnuoteka [HOK
" | JlaGopartopHas pabota «3yuenue https://m.edsoo.ru/ff0c74f0
CMENIAHHOTO COSAMHECHHUS PE3UCTOPOBY
57 PaGora W MONIIHOCTH SJEKTPUYECKOTO TOKA. bubnuoteka HOK
" | Bakon [xoyns-JleHna https://m.edsoo.ru/ff0c7838
3akoH Owma fand  1OJHOM — (3aMKHYTOM)
aJIEKTpUUecKor 1enu. KopoTkoe 3aMbIKaHHE.
58 JIa60Tp aTopHas Ha60Ta I<)<I/I3Me eane OJIC bubmmorexa HOK
' patop p p https://m.edsoo.ru/ff0c7ae0
WCTOYHUKA TOKAa W €ro  BHYTPECHHETO
COTIPOTHBIICHUS
DneKTpoHHAas MIPOBOJIUMOCTH TBEPBIX
59 METAJJIOB.  3aBUCUMOCTH  COTIPOTHBIICHUS
" | meTamioB oT TEeMITepaTyphl.
CBEpXITPOBOIUMOCTD
60 OnekTpuyeckuii TOK B Bakyyme. CBoiicTBa
" | DIIEKTPOHHBIX MYYKOB
[TonynpoBoAHUKH WX  COOCTBEHHass W
61 I I/Il\}/IIGSHaSI Hn OB(,) nMocth. CBOMCTBA p—n- bubmmorexa HOK
' p POBOIL ) P https://m.edsoo.ru/ff0c84ae
nepexoa. [lonynpoBogHUKOBBIE TPHOOPHI
K KM TOK a a acriaBa
o | s e e | poras 1ok
) P ' P https://m.edsoo.ru/ff0c82ba
Jucconuanysi. JJIEeKTPOoJIn3
DneKTpuYeCcKuit _ TOK B rasax. EubmoTexa [TOK
63. CamMOCTOSITEILHBIE W HECAMOCTOSITSIIbHBIN
https://m.edsoo.ru/ff0c84ae
paspsa. Moanus. [hiazma
4. | mpasomaccron mpimentame. Hipawmta roxss BuSmorexs oK
' p p P https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH
. bubnuoTeka [HOK
65. O06o00marmui Ypoxk « IEKTPOIMHAMHKA
HoT yP TPoA https://m.edsoo.ru/ff0c88be
bubnuoreka LHOK
66. O6o0maromuii ypok mo temam 10 kiracca
HIAIOTIHMH YPOICTIO TEMaM 10 1T https://m.edsoo.ru/ff0c8a8a
67 I'omoBast kOHTpoOIBHAsS paboTa bubnmorexa HOK
' A p p https://m.edsoo.ru/ff0c8c56
68 PesepBHblii  ypok. OO6oOmaromuid ypok Mo bubnuoreka I[HOK
' temam 10 Kkacca https://m.edsoo.ru/ff0c8f6¢
Bcero | 68 u.
11 xknacc
(2 uaca * 34 nedeau = 68 uacos)
oNe Ko-Bo
Ne: Tema yueOHOro 3aHATHUSA 0P/ IOP
n/n 4acoB
[TocTosiHHBIE MarHUTBI U UX B3aWMOJICUCTBUE. 1
1 MarnutHoe — TOJIE BekTo MI:erHTHoﬁ bubmmorexa HOK
' "op https://m.edso0.ru/ff0c9778
WHAYKIWW. JINHUM MarHUTHOW WHIYKIIAN
MaruautHOE 110JIe TTPOBOAHUKA ¢ TOKOM. OIIBIT 1
2 Opcrena. Bzaumo I)eﬁCTI];He MPOBOJIHUKOB C bubmorexa HOK
N (EJKOMI[ ’ A POBOA https://m.edsoo.ru/ff0c98fe
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3 JlabopaTtopHas pabota «/3ydeHue MarHuTHOTO bubnuoteka [HOK
T10JIS1 KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TMOJII Ha MPOBOJHHUK C

4 tokoM. Cuna Ammepa. JlaGopaTtopHas pabota bubnuoreka I[HOK
«HccnenoBanue  JIEHCTBUA ~ TOCTOSTHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOMY

elficTBe MarHUTHOTO TMOJS Ha JABIKYIIYIOCS
5 fla spKeHHYH0 dactuly. Cuna Jlo Ie[:HuaYIlj’lg%Ta bubmorexa HOK
p Y Y- p ' https://m.edsoo.ru/ff0c9df4
cunbl JlopeHia
DnexTpoMaruuTHas uHAyKuus. [loTok BekTopa

6 MarHuTHON uHAyKImH. DJ]C naaykuuu. 3akoH
AIEKTPOMArHUTHOU nHAyKimu Papases

7 JlaGopaTopHas pabora «Hccnenosanue bubnuoTeka LHOK
SIBJICHUS DJIGKTPOMArHUTHON MHAYKLIHN https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTB.  SIBIE€HHME  CaMOWHIYKIUU.

] OJIC caMOMHAYKIMH. OHEPrusi MarHUTHOTO bubnmoreka [HOK
MoJii KaTYLIKH C TOKOM. OJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
oJie
TexHuyeckue ycTpoilcTBa W HX HpPUMEHEHUE:

9 MOCTOSTHHBIC ~ MAarHHUTBI,  AJIIEKTPOMArHUTHI,

ANEKTPOIBUTATENb, YCKOPUTENN
JJICMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
O6o6maromuit  ypok «MarautHoe rmoue. bubnuotexa [HOK

10
DJNeKTpOMarHuTHasi MHIYKLIUS https://m.edsoo.ru/ff0cab82

1 KontponbHast pabora mo Teme «MarHuTHOe bubnnoreka [HOK
1oJie. DJIEKTPOMArHUTHAsE WHIYKITHSD)) https://m.edsoo.ru/ff0cad58
CBoboHbIe MEXaHUYECKUE Kosie0aHusl.
l'apmonnueckue  kosebaHusi.  YpaBHEHHE bubnnoreka [HOK

12 .
rapMoHHueckux kosneOanuii. IlpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlaboparopHas pabota «HccnenoBanue

13 3aBUCUMOCTH TIEpHOJa MaJbIX KoJIeOaHUH
rpy3a Ha HUTU OT JUIMHBI HUTH U MacChl TPy3a»

KonebarenbHblit KOHTYP. CBoboniHBIC
AJNIEKTPOMAarHUTHBIE KOJEeOaHUS B HICATbHOM
14 KOJI€6I2)1TGJII)HOM KOHTYpE AHanomi MEXKT bubimotexa HOK
ype- Y https://m.edsoo0.ru/ff0cb820
MEXaHMYECKUMU M DJIEKTPOMArHUTHBIMU
KOJICOaHUSIMU
®opmyna TomcoHa. 3akOH  COXpaHEHHS
15 3Hepr1/}I/H B  HICAJILHOM Kone6a"lr)ean0M Bubmiorexa HOK
p https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBieHre O 3aTyXaroOIUX KOJICOAHWMSIX.
BoiHyK7eHHbBIE ~MeXaHM4YecKue KoJeOaHus. bubnnoreka [HOK

16
Pe3onanc. BbIHyX€HHbIE AJIEKTPOMArHUTHbBIE https://m.edsoo.ru/ff0cbb86
Koje0aHus
[Tepemennsbrit TOK. CunycounaaibHbII
IIEPEMEHHBII TOK. MOIIHOCTh NEPEMEHHOIO bubnunoreka [HOK

17 M
TOKa. AMIUIUTYAHOE M JICUCTBYIOIIICE 3HAUCHUE https://m.edsoo.ru/ffOcbd34
CWJIBI TOKA U HAIPSDKEHUS

18 Tpancdopmarop. IlponsBoacTBo, mepenavya u
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OTpebICHUE DIIEKTPUUECKON YHEPTHH

YCTpOoHCTBO M MpakTUYECKOe MpPHUMEHEHHE

19 AIIEKTPUYECKOTO 3BOHKA reHeparopa bubmmorexa LIOK
P . patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JJMHUI AJIeKTpornepeaay
DKOJIOTHYECKHE PHUCKM TpPU  IPOU3BOJCTBE
20 anekTpo3Hepruu. KynbTypa uHCHoOIb30BaHUs
AJIEKTPOIHEPTUU B MOBCEIHEBHOMN KU3HU
MexaHunueckue BOJIHBI, YCIIOBUS
71 pacrpocTpaHeHUsI. [Tepuon. CkopocTb bubnuoteka [HOK
pacnpocTpaHeHUs " JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tomepeynple ¥ MPOAOIBHBIC BOJIHBI
2 3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa. bubnuoteka HOK
BricoTta ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNEeKTPOMarHUTHBIE BOJHBI, MX CBOWCTBA U bubnmoreka LIOK
ckopocTb. [1Ikana 3eKTpOMarHUTHBIX BOJH https://m.edsoo.ru/ff0ccfe0
24 [lpuHIMIBI ~ pafMOCBSI3M W TEJIECBHICHHA.
Pa3Butne cpencts cBs3u. Pagnonokarms
bubnuorexa HOK
25 KonTponbnas pabota «Konebanust 1 BOTHBDY
p P https://m.edsoo.ru/ff0cc618
[IpssMonuHEHOE pacIpOCTpaHEHHE CBETa B
26 opHo OJIHOM ¢ epe pTO‘TlIe)qHLIﬁ HMCTOYHHK bubmorexa HOK
AAHOPOL penac. https://m.edsoo.ru/ff0cd350
ceera. JIyy cBera
OtpaxkeHne CBeTa. 3aKOHBI OTPAKCHUS CBETA. bubnuoreka HOK
27 .
[TocTpoenne n300pa>keHMi B INIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cBera. IlomHoe BHyTpeHHee
28 OTp axenue. lIpeaenbHbIil TON yngnHoro bubmotexa HOK
p ' pedl y https://m.edsoo.ru/ff0cd 716
BHYTPEHHET0 OTPaXKECHUs
JlaboparopHas pabota «3mepenne bubnmoreka [HOK
29
TTOKa3aTelIsl MPEJTOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [locTpoeHne W300pakeHW B JIMH3E. bubnuoteka [HOK
dopmyJia TOHKOM JIMH3bI. Y BEIUMYCHUE JIUH3BI https://m.edsoo.ru/ff0cddle
31 JlabopaTopHas pabora «Hccnenosanue
CBOMCTB M300pa)KEHUH B JIMH3AX)
Hucnepcust cBera. CloXHBIA COCTaB O€JIOTO
32 CBeTa. [Ber. Jlaboparopnas paborta
«Halnronenue aucnepcuu CBeTay
33 Wntepdepennust cBera. Judpaxuus cseta. bubnnoreka I[HOK
JmdpakipionHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepeunocts cBeTOBBIX BOJH. Ilomspusanus bubnnoreka [HOK
CBETa https://m.edsoo.ru/ff0cf02e
35 Ontuyeckne npuOOpPHl W YCTpOWCTBA U
" | ycnoBus ux 6e30macHOr0 MpUMEHEHHS
I'paHuibl  TPUMEHMMOCTH  KIJIACCHYECKOU
36 MEX&HEKI/I HOIZDT 7aThl CHENUaIbHOU TEOPHH bubamorexa HOK
' : Y H p https://m.edsoo.ru/ff0cf862
OTHOCHTEIIbHOCTH
OTHOCHUTEILHOCTD OJHOBPEMEHHOCTH. Bubnuoreka HOK
37.
3aMe yIeHre BpEMEHH M COKPAIICHUE JTTUHBI https://m.edsoo.ru/ff0cfa42
38 OHeprus U HUMIYJIbC  PEIATUBUCTCKON bubnnoreka [HOK

yactuibl. CBsI3b  Macchl € DSHeprued u

https://m.edsoo.ru/ff0cfc68
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UMITYJIbCOM. DHEPIHUsl MOKOsI

KonrponsHas pabora «Onrtuka. OCHOBBI bubnnoreka I[HOK
39. o
CHEIMAIbHON TEOPUU OTHOCUTEIbHOCTU https://m.edsoo.1u/ff0cf610
40 @®oronsl. ®opmyna Ilmanka. Oueprus u bubnunoreka [HOK
" | mmmynee poToHa https://m.edsoo.ru/ff0cfel 6
41 OtkpbiTe U wuccaenoBanue ¢orodddekra. bubnnoreka I[HOK
" | Ombitel A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
3aKoHBI otoaddexra. VYpaBHeHue
42 OWHIITEeHHA (bml gc%;oa@@eKTa <I<)K acHas bubmotexa HOK
' o ’ P https://m.edsoo.ru/ff0d015e
rpanuna» gororddexra
43 Hasnenue cera. Omertel 1. H. JleGenena. bubnuoteka [HOK
" | XumMudeckoe JeiicTBHE CBeTa https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpOWCTBA W MPAKTHUECKOE
44. MpUMEHEeHNEe:  (OTOdJIEMEHT,  (OTOMATUHK,
CoJTHEYHas OaTapesi, CBETOUO]T
45 Pemenue 3amau 1o TeMe  «ODJIEMEHTBI bubanoreka HOK
" | kBaHTOBOW ONITHUKW» https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. Onbitel Pesepdopaa
46 1o I[aCCCSIHI/IIO a-yactuil. [Inanerapuas Eﬁ)) Eib bubmorexa HOK
' P e p a https://m.edsoo.ru/ff0d091a
aToma
bubnuoreka LHOK
47. | llocrynarsl bopa
Y p https://m.edsoo.ru/ff0d0afa
W3nydyenne wu moriomeHue (GOTOHOB TIpU
48 e eyxo € aroMa c o H(I:io OBESI SHEPruu ia bubmotexa HOK
) PeXON A yp P https://m.edsoo.ru/ff0dOafa
npyroi. Bujabl ciekTpoB
BonHoBele cBoiicTBa uactun. Bo e
49 b z)III;JI:HKo rlf ;TnBﬂ H:)I B(?JII/III{IOBOIZ HHZJIII/I;\I/I bubsmotexa HOK
' p ) PHyCKY AP Y ) https://m.edsoo.ru/ff0d0ca8
CIIOHTaHHOE ¥ BBIHYKJICHHOE U3ITyUCHHE
Otk e aJ0AK OCTH. O
50 Pe?3ep I:i)ToH a Eoﬂﬂ onTIZBIe{neIZII//IHo col;IT);TBBaIt Bubmiorexa HOK
' pOOpA pedl https:/m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO M3TYUCHHSI
CpoiictBa anb(a-, Oera-, ramma-u3ITy4CHUS.
51. | BiusHue  paAMOaKTUBHOCTH  Ha  JKHUBBIC
OpTaHU3MBI
OTkpbITHE TpOTOHAa W HeWTpoHa. M30TOMHL
52 Anbg)a- acnap DJIEeKT OHHLHZPI/I MO3UTPOHHBIN bubsmotexa HOK
' P - p p https://m.edsoo.ru/ff0d1162
Oera-pacnajn. ["amMMa-u3nydenue
DHeprus CBSI3M HYKIOHOB B sipe. SnmepHbie
peakuuu. Snepusiii  peaktop. IIpoGnemsl, bubnnoreka I[HOK
53.
MEePCIIEKTHUBBIL, JKOJIOTHYECKHE ACIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPIETUKH
DnemMeHTapHbIe YaCTHULIBI. OTkpbITHE
O3UTPOHA. Merto abmoze
54 Hergzp :1{ 12078 3J1¢:M:HfaltﬂHI’IxanujITI/I)1 IIZHH rnmg bubmorexa HOK
P Tpan P H- 2Py https://m.edsoo.ru/ff0d0e38
cton «DyHIaMEeHTaIbHBIC B3aUMOJICHCTBUSI.
EnuHcTBO u3ndeckoli KapTHHBI MUPa»
Bun 3BémgHoro Heba. Co3Besmusi, spKue
55. 3BE30BI, IUIAHETH, MX BHAUMOE JBIDKCHHE.

ConHeyHas cucTeMa
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56.

Conuarte. ConHeuHass akTHBHOCTHL. VCTOYHHK
sHeprun CoJIHIA U 3BE3]

57.

3BE3AbI, HUX OCHOBHBIE  XapaKTEPUCTHUKHU.
3BE3 bl IJIaBHOM IIOCJIE0BATEIBHOCTH.
Buytpennee crpoenue 3BE3n. CoBpeMEHHbIE
NPEICTaBICHU O  IPOUCXOXKAECHUU U
sBositonMu CosHIA U 3BE31

58.

Mneunsii  Ilyte — Hama ['amakTuka.
[Tonoxenune u nerxenne Connua B ["anakTuke.
lNastakTuky. YE€pHBIE ABIPBI B s/ipax rajlakTUK

59.

Bcenennas. Paz6eranue ramaktuk. Teopus
bonbmoro B3pbiBa. PenukroBoe wu3imydeHHE.
MerarajlakTuka

60.

Hepemennsie npobeMbl aCTpOHOMUHT

61.

Kontponbnas padora «31eMEHTHI aCTPOHOMUH
1 aCTPOPUIUKI»

62.

O6oOmaromuit ~ ypok. Ponp  Qusuku  u
aCTPOHOMUU B SKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COIMAIbHOM M DTHUECKOM
chepax eaTeTbHOCTH YeJIOBEKa

63.

O6o6maromuii ypok. Pons u Mecto duzuku u
ACTPOHOMUU B COBPEMEHHOM HAay4YHOU KapTUHE
MHpa

64.

O6oOmaromuii  ypok. Pomp  dusmueckoit
TEOpUH B (POPMUPOBAHUM TPEACTABICHUH O
(bu3nyecKoil KapTuHE MUpa

65.

O6oOmaromuii  ypok. Mecto ¢duznveckoit
KapTUHBI MHpa B OOIIEM PSIy COBPEMEHHBIX
€CTeCTBCHHO-HAyYHBIX  NPEICTABICHUH O
TIPUPOJIC

66.

PesepBHbIit YPOK. MarnutHOe oJe.
DJIEKTpOMarHuTHas MHAYKIUs. ONTHKA.

67.

WroroBasi KOHTpoJIbHAs paboTa

68.

Pesepubiii  ypok. KBanroBas buzuka.
DeMeHThl aCTPOHOMUU M aCTPOPHU3UKH

bubmmoreka [HOK
https://m.edsoo.ru/ff0d1784

Bcero

68 4.
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