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HHOACHUTEJBbHAA 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tporpammbl, mpexactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHu3amusx Poccuiickoii ~ dDenepanuu,
peaTn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Conepxanne mporpamMMmbl 1o (M3MKE HampaBleHO Ha (OPMUPOBAHHME €CTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuU ux ¢Gu3MKe Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaH3allid MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpensiorcs
OCHOBHBIE IIEJIM M3yYeHHs (U3UKM HA YPOBHE CPEIHEro OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3UKU: JMYHOCTHBIC, METallpelIMETHbIe, MpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHA Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;
cojepkanue yueOHoro npeamera «Pu3uka» no rogam o0ydeHus.

dusmka Kak Hayka o HauboJiee 00X 3aKOHAX MPHUPOJIbl, BBICTYIAsl B KaUeCTBE y4eOHOIro
npeaMeTa B LIKOJIE, BHOCUT CYHIECTBEHHbIN BKJIJ] B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. VMcnonab3oBaHWE U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. 3ydueHue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPYU BHIIIOJHEHUH UMHU Y4EOHBIX UCCIIEeI0BaHUI.

B ocHoBy kypca ¢u3uku 1711 YpoBHS cpeHero oOmiero oOpa3oBaHusl MOJIO0XKEH Pl UCH,
KOTOPBIC MOKHO pacCMaTpUBAaTh KaK IMPHUHIMIILI €TI0 MOCTPOCHUA.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pU3uku 00beTMHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOJIb30BaHUE T'YMaHUTAPHOIO
noTeHITMaNa (PU3NIECKON HAYKH, OCMBICIIEHHUE CBS3U Pa3BUTHUS (QU3HKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTMUECKUMU TTPOOIIeMaMHu.



Hoes npuknaonoti nanpasnrennocmu. Kype Gu3nku mpenmnoiaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oKonocuzayuu pealu3yercsa IOCPECACTBOM BBCACHHA JOJIEMCHTOB COACPIKAHMA,
MOCBSAIIEHHBIX IKOJIOTHUSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TCXHOHOFHﬁ, a TaKXKe O6CY)KI[6HI/I5[ Hp06HeM PadrOHAJIIBHOI'O ITPHUPOJO0ITIOJIb30BAHUA U
HKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpeaHEero oOIIero odpa3zoBaHHS
SBISIIOTCSL  (pu3HyYeckue Teopud ((HOpMHPOBAHHME NPEACTABICHUH O CTPYKTYpE IOCTPOCHUS
bu3nYecKoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPHUHIUIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHPOAE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS €CTECTBEHHO-
HayYHBIX SIBJIEHUM U IIPOLIECCOB).

CHCcTeMHO-ISATEIBHOCTHBIN TIOJIX0/] B Kypce (DU3UKU peaTn3yeTcs MPekIAe BCero 3a CUET
OpTraHM3aAINHN IKCIEPUMEHTAIBHON JEATEIBHOCTH oOyuaronuxcs. [[inst 6a3oBoro ypoBHs Kypca
(GU3UKH — ITO UCMOJIB30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIECPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpamMme Mo (U3HKE OOBEIUHEHBI B OONIMI CITHCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS W OIEHKH, OCYIIECTBISCTCS YYaCTHHKaAMH 00pa30oBaTEIILHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAHUPOBAHMS U OCHAleHUs KaOuHera ¢usuku. [Ipu s3Tom
oOecnieunBaeTcs OBJIAJECHHE OOYYAIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAHHS 3aBUCHUMOCTEH (PH3MUECKUX BEIUYMH M IOCTAHOBKY OIBITOB IO IPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIenseTcs PEelIeHNI0 pacd€THBIX U KAaueCTBEHHBIX 3aaad. [Ipu atom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KakK W3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. i1 KaueCTBEHHBIX 33]a4 IPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MNpOTEeKaHWs (QU3UYECKUX SBJICHUM W TNPOIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAETH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBaHuamu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (HU3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (hM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
($U3HKH T0JKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 0OOPYAOBAHUE ISl BHIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpallMOHHOE 00OpynoBaHHe (opMuUpyeTcs B COOTBETCTBUM C INPUHIMIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECIeYMBAET MOCTAaHOBKY IEPEUYUCIEHHBIX B IIPOrpaMMe I0
¢u3uKe KIIOUEBBIX JAEMOHCTPALUMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
AMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTropHoe 000OpyAOBaHME AJI YYEHHUUECKHUX IMPAKTUYECKUX paldoT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAaeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHE MU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:



dbopMupoBaHHE HHTEpeca M CTpeMIIEHUs OOy4aromMXcs K HAydYHOMY H3YYEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MMO3HAHUA M (DOPMHUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHs] OCHOB CTPOCHHS MaTepuu
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHHE YMEHH OOBSCHATH SBJICHUS C WCIOJB30BAaHUEM (PU3NYCCKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

¢dopmMHpoBaHUE TPENCTaBICHUH O poJid (PU3MKH AN Pa3BUTHs JPYTrUX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOT .

JlocTrokeHre 3TUX IeJield 00ecreunBaeTCsl PElICHHEM CIEAYIONIMX 33aJad B IPOIEcCe
M3YYCHHUS Kypca (GU3UKU HA YPOBHE CPEIHETO O0IIeTro 00pa30BaHuUs:

npuoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYas MEXaHHKY, MOJICKYJSIpHYIO (U3HKY, O3JIEKTPOAMHAMUKY, KBAaHTOBYIO (GHU3UKY H
AIIEMEHTHI aCTPOPU3UKH;

dopMupoBaHHE YMEHUH NPUMEHSATh TEOPETUYECKHE 3HAHHSA Ui OOBSCHEHUS (QH3MYECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PELIICHUN B TIOBCEHEBHOW YKU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 3aJJaHHON (pru3n4ecKoi MOJeTbIo, 3a/1ad,
HOAPa3yMEBAIONINX CAMOCTOATENIFHOE CO3JaHue (PU3NUYECKO MOnenu, aJeKBaTHOW YCIOBHUSIM
3a/1a4H;

NOHMMaHWe (U3MYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHUS HA OKPYXKAIOLIYIO CPENY;

OBIIQJICHUE METOJAMH CAMOCTOSITENIPHOTO TIUIAHHPOBAHWS H  TPOBEIEHHUS  (PU3HUYECKHX
9KCIIEPUMEHTOB, aHAJIM3a M HWHTEPIpeTanud WHQPOPMAIMH, OINpPENCeICHHS JIOCTOBEPHOCTH
HOJTY4EHHOTO Pe3yJIbTara,;

CO3JJaHME YCJIOBUHM sl Pa3BUTHS YMEHHH MPOEKTHO-HCCIIEOBATENBCKON, TBOPYECKOM
NEeSITETTLHOCTH.

Ha w3yuyenue ¢usukm (0a30BBIi YpPOBEHb) Ha YPOBHE CpPEIHETO OOIIEro oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMmme mo ¢pu3nke nepedeHb J1a0opaTOPHBIX U MPAKTHUECKUX PabOT
SBJISIETCS PEKOMEH/IOBAHHBIM, YYHMTENb JeJlaeT BBIOOP TPOBEICHMS Ja0OpAaTOPHBIX padboT H

OIIBITOB C y‘{éTOM HHIANBUIYAJIbHBIX 0coOeHHOCTEH 06yqa10u1nxc;1.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS

®usnka — Hayka o npupoae. Haydnsle MeToasl MO3HaHUA OKpyXKaromero mupa. Poib
HKCIEPUMEHTA U TEOPHH B IpOIlecce MO3HAHUS MIPUPOIbl. DKCIEPUMEHT B (PU3UKE.



MopenupoBanue (pU3NYECKUX SBJICHUM U TiporieccoB. Hayunsle rumnore3nsl. Ousnveckue
3aKOHBI M TEOpUU. ['paHUIIbI MPUMEHUMOCTH (HPU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAaydyHOH KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Llemoncmpayuu

Amnasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUNKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe naBukeHHE. OTHOCUTEIBHOCTb MEXAaHHYECKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpefHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE

MaTepHaJIBHOfI TOYKH, UX HNPOCKIOHWHN HAa OCH CUCTCMbI KOOpAWHAT. Cnoxxenune HepeMeHICHI/Iﬁ u
CJIOKCHHC CKOpOCTCﬁ.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJHMHEHHOEe ABMXKeHHe. ['padmku 3aBUCHUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEepEMEILEHUS MaTepUaibHOW TOYKU OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.
KpuBonuHneiliHoe naBukeHHE. JI[BM)KEHME MAaTEpHAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JMHEHHas CKOpocTb. Ilepumon mu

yactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckue yCTpOMCTBA UM IPAKTUYECKOE IPUMEHEHUE: CIUIOMETD, IBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPAIINS KUHEMAaTHUYEeCKUX XapaKTEPUCTUK JIBHKCHHS.
[TpeoOpa3zoBanue ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

HampaBnenue ckopocTu npy ABMIKEHUHU TIO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol

I/IBYLICHI/IC HCPAaBHOMCPHOT'O ABUKCHUA C LCJIIBIO OIIPCACIICHUA MT'HOBEHHOM CKOpPOCTH.



HccnenoBanue  COOTHOIIEHUS ~ MEXAy  NyTAMH,  HPONICHHBIMH  TEIOM  3a
IIOCJICIOBATEIbHBIE PAaBHBIC IPOMEKYTKM BPEMEHH IIPH PAaBHOYCKOPEHHOM [BIKCHHHM C
HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocurtenbHocT [Manunes. [lepBriil 3akon HetoTona. MHepinaabHble CUCTEMBI
orcuéra.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuia. Btopoit 3akon Hblorona mis
MaTtepualibHOM TOUkHU. TpeTuit 3akoH HproTOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TaroreHusi. Cuna tsoxectd. [lepast kocMuyeckas CKOPOCTb.

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

Tpenune. Buasl TpeHus: (mMokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHUE.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koadduiment tpenus. Cuna conpoTuBIeHUS
IIPU JIBUKEHHUM TeNa B KUAKOCTU WM rase.

[TocTynaTenpHOE U BpallaTe/IbHOE ABHKEHUE a0COIIOTHO TBEPIOrO TENA.

MoMeHT cuibl OTHOCHUTEIBHO OCH BpauieHus. Ilnedo cuibl. YcinoBuss paBHOBecUs
TBEPAOIO Tea.

Texumueckne yCTpOfICTBa U MPAKTUYCCKOC TMPUMCHCHUC: TMMOAIIMNITHUKH, AOBHUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue CHil.

3aBUCHMOCTh CHIIBI YIPYTOCTH OT AeQOopMaIium.

HesecomocTs. Bec Tena nmpu ycKOpeHHOM MOIBEME U MTAJICHUU.
CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HHUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesa. Bumbl paBHOBECHSI.



Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
N3yuenne aBrKeHUs OpycKa 10 HAKIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

I/ICCJ'IG,I[OBaHI/IC YCJ'IOBI/Iﬁ PaBHOBECHUA TBépI[OFO T€J1a, UMCIOIICTO OCh BPAIllCHUA.
Tema 3. 3akonvt COXPAHEHUA 6 MEXAHUKE

HMnynbc MaTepualibHON TOUKM (TeJa), CUCTEMBl MaTEpUANIbHBIX TOUEK. MIMIynbC Cuilbl U
M3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUIKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprust MaTepuabHOW TOYKM. TeopemMa 00 M3MEHEHUM KHHETHYECKOU
JHEPrUu.

[TorenuuanbHas sueprus. [loTeHIMaNbHAsA SHEPTUs yOpyro AepOpMUPOBAHHOMN IPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTGHLII/IEUIBHI)IG N HCIIOTCHIMAJIbHBIC CHIIBI. CBs3b pa60TBI HCIIOTCHIUAJIBHBIX CHUJI C
W3MEHCHHEM MEXaHHICCKOM SHEPTHUU CUCTCMBI TCIIL. 3aKkoH COXpaHCHUA MEXaHUYECKOM OHCPIHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, JBUKECHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEeHMs UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexon moTeHIIMATBHON PHEPTUM B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

I/I3yquI/Ie a0COJIFOTHO HEYIpyroro yaapa ¢ IIOMOIIbIO [IBYX OJWHAKOBBIX HHTIHBIX
MasATHHKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHMEM MEXaHWYEeCKOW HHEepruu Tena Ha
IpUMepe pacTsHKEHHsI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU Meopuu



OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U X ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBwxkenue. [quddys3umsa. Xapaktep HOBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mogenbp uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISPHO-KMHETUYECKOW TEOPHUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHepruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. [llkama temnepatryp KeneBuna. ['a30Bble 3aKOHBIL.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. | padudeckoe MpeIcTaBiICHHE U30IIPOIIECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuuyeckue yCTpoNCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKa3BIBAIONINE JMCKPETHOE CTPOSHUE BemecTBa, ¢ororpaduu  MOJICKYI
OpPTaHUYECKUX COCTUHEHUIA.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUA.
Mopenb, HUTIOCTpUpYIOLIAs TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

OmnpeneneHre Macchl BO3lyXa B KJIACCHOH KOMHAaTe Ha OCHOBE HW3MEpeHUH 00BEMa
KOMHATBI, JaBJICHHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucteMa. BHYTpEHHsS SHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprUsi OAHOATOMHOTO
U7eanbHOro raza. Busl Teronepenadn: TeIONPOBOAHOCT, KOHBEKIUS, U3TydeHHE. Y 1eJbHas

TEIIOEMKOCTD BEILIECTRA. KonnuecTBo TEmIOTHI Ipu TeIuioncpeaayc.

[Tonstue 06 anmabatHoM mpouecce. IlepBblii 3akoH TepmoauHaMuKku. I[IpumeneHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IE.



Tennossie MamuHbL. [IpyUHIUTIBEI IEHCTBUS TEIIOBBIX MamiuH. [IpeoOpa3oBaHus YHEPTUHU B
TeryIoBeIX MammmuHaxX. KoaddunueHT monesnoro nerictBus terioBor MamuHbl. [{ukn Kapho u
ero K03 GUIUEHT MOJIE3HOTO ACHCTBHSI. DKOJIOTUIECKHIE MPOOTIEMBbI TETIOOHEPTCTUKH.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUWE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEW SHEpPruu Tejla MPH COBEpPUICHUH DPAOOTHI: BBUIET MPOOKU U3

OYTBUIKHM TIOJI JCHCTBHEM C)KaTOro BO3i1yXa, HarpeBaHue 3(upa B JIATYHHOH TpyOKe MyTEéM
TpeHus (BUICOAEMOHCTpAINsA).

W3meHeHnune BHyTpEHHEH SHEpruu (TeMIeparyphl) Tejia Mpu Terionepeaade.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHuUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

W3mepeHue yaenbHOM TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[Tapoo6pa3oBanue u kKoHaeHcalus. Vicniapenue u kunenue. AOCOIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTHh BO3Ayxa. HacklmeHHslil map. YnenbpHasl TemioTra mnapoodpazoBaHUsl. 3aBHUCUMOCTD

TEMIICPATYPhbI KUIICHUA OT JaBJICHUA.

Tsépnoe teno. Kpucrammnaeckue u amophHbIe Tena. AHU30TPOIHSI CBOMHCTB KPUCTAJIIOB.
Kunxue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBneHue u kpuctayMszanus. Y jaenabHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICHUXPOMETP,
KaJIOpUMETP, TEXHOJOTHUU  TIIOJIYYCHUS COBPEMCHHBIX  MAaTepuajioB, B TOM  YHCIE
HAHOMAaTepPHAaJlOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MAPOB.

KurieHre npu MOHMKEHHOM JIaBJICHHH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

HabGmoienne HarpeBaHus U IJIABJICHHUS KPUCTALUTHYECKOTO BEIISCTBRA.

I[CMOHCTpaL[I/Iﬂ KpHUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3MepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3/yXa.

Pa3zgea 4. diekTpoauHaMuKa
Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OIeKTpuueckuil 3apsa. JlBa BuJa SIEKTPUYECKUX — 3apsi/ioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB.  3akoH Kynona. ToueuyHbli  2JIEKTpUYECKUN  3apsi.
Onektpuueckoe mone. Hanpsk€HHocTh snexTpuueckoro mois. [lpuHuun cyneprno3unuu

ANEKTPUYECKUX MOJIeH. JINHNKM HANPSKEHHOCTHU MIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocraruueckoro mois. llorennman. Pa3HOCTh  MOTEHIIMAIOB.
[TpOBOAHMKY ¥ TUAIIEKTPUKU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKkTpruueckas MpoOHUIIaeMOCTb.

OnektpoéMkocTs. Konaencarop. DIeKTpoEMKOCTh TMIIOCKOTO KOHIEHCATopa. DHEeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHUYECKHEe YCTPOHCTBA M MPAKTUYCCKOE MPUMEHECHHE: JJICKTPOCKOI, JJICKTPOMETD,
JIEKTPOCTATUYCCKAS 3alUTa, 3a3€MJICHHE JJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
amnmnapar, CTpyWHBII PUHTED.

Jlemoncmpayuu

YCTpONCTBO U MIPUHIIUIT ACHCTBUS SIEKTPOMETPA.

BzanmopeiicTBie HadIeKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TTOJIE 3apsHKEHHBIX TEI.

[TpOBOAHHKY B 3JIEKTPOCTATHICCKOM TIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

I[I/I3J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBUCHMOCTD BHCKTpOéMKOCTI/I IUIOCKOI'0  KOHJACHCAaTOopa OT IUIomaau IIIaCTHH,
PACCTOSAHUA MCXKIAY HUMU U I[I/ISJIGKTPI/I‘-IGCKOI\/JI IMPOHUIIACMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenune 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit nekmpuueckuil mok. Toku é paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CJIOBHUS CYIIECTBOBAHUA AJIEKTPHUUYECKOro TOKa. MICTOUYHHMKH TOKA.
Cua Toka. [1ocTOSIHHBIH TOK.



Hanpspkenue. 3akon Oma Jy1st ydyacTka 1enu.

3JI€KTpI/I‘IeCKO€ COITPOTUBJICHHC. YaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJ’IC,I[OB&TCJ'IBHOG, napaajiCJbHOE, CMCHIAHHOC COCAUMHCHUE IIPOBOAHNUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTD 3IEKTPUIECKOTO TOKa.

DNEKTPOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHHUKA TOoKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIEKTprIecKoi nenu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAs POBOAUMOCTD TBEPABIX METAILUIOB. 3aBUCHMOCTb COITPOTUBIICHHS] METAJJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHass M NpPUMECHas IPOBOJUMOCTb IMOJIYIPOBOIHHUKOB.
CsoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE IPUOOPHI.

DNEKTPUUYECKHI TOK B pacTBOpax M paciuiaBax 3JIEKTPOIHUTOB. DIJIEKTPOIUTHYECKAs
JTUCCOLMAIUS. DIEKTPOIIU3.

DJIeKTpUUYECKUi TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENIbHBIN pa3psia. MonHus.
ITma3zma.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOe MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKAa, OJCKTPOHArPEBaTEbHBIC MPUOOPHI, JJICKTPOOCBETUTEIBHBIC IMPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

HSMGpGHl/Ie CHUJIBI TOKA W HAIIPSAKCHHA.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, IIJIOIIAAU
MOMNEPEUYHOTO CCUCHUA U MaTCpUuaa.

CMemanHoe COCIMHCHHUEC ITPOBOJHUKOB.

[IpsiMoe u3MepeHue 3NIEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblkaHHE TaJlbBAaHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
IIpoBOIMMOCTB 3JEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.
OIHOCTOPOHHSS TPOBOMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

HBy‘ieHI/IC CMCHIAHHOT'O COCANHCHUA PE3UCTOPOB.



W3mepeHne  3NEKTPOABMKYIIEH CHJIBI HUCTOYHHMKA TOKA M €ro  BHYTPEHHETO
COTIPOTUBIICHUS.

Hab6nronenue anekTpoiusa.
MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce OCYIIECTBISCTCS € Y4ETOM
COJICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTEeMaTHKH, OHWOJIOTHH, XWUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoswxcnpeomemuvie nousmus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOrO IMO3HAHMS:
SBJICHHE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHus, HaOJIOJCHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMBbI  ypaBHEHWH, JnuHEHHas QyHKOWsA, mapabdodna,
runep6ona, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPHl M WX MPOEKIMH HA OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B JKUBOW mpupoje, Auddysus, ocMoc, TeriooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumusi: AUCKPETHOC CTPOCHHUC BCIICCTBA, CTPOCHUC aTOMOB M MOJICKYJI, MOJIb BCIICCTBA,
MOJIsIpHass Macca, TCIIJIIOBBIC CBOMCTBA TBépI[BIX TCI, JKUJIKOCTEH U ra3oB, JJICKTPUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOoUaluA, raJjlBaHUKa.

l'eocpaghus: BAaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: IpeodOpa3oBaHUE IBUKEHUN C UCIOJIb30BAHUEM MEXAaHU3MOB, yUET TPEHHUS B
TE€XHHMKE, TOJIIMIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTMM,  DJJEKTPOCTaTHUYECKas  3alluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEpP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmpomacHUMHAA UHOYKYUA
[TocTossHHBIE MarHuThl. B3amMoJeHCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJe.

Bekrop marauTHOM uHAYKUMHA. [[pyHIKII Cyniepno3UIIMM MarHUTHBIX MOJIEH. JINHUU MarHUTHOMU
nHAyKuu. KapTrHa TMHUNA MAarHUTHOM MHAYKIUH MOJIS TOCTOSHHBIX MarHUTOB.



MarnutHoe 1noje NpoBOAHMKA ¢ TOKOM. KapTuHa JMHMI MHIYKIMH MarHUTHOIO IOJIS
JUIMHHOTO HPSIMOTO MPOBOJHMKA U 3aMKHYTOI'O KOJIBIEBOI'O IPOBOJHMKA, KATYIIKUA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenua, e€ Monayidb M HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM YacTUIlbl B
OJIHOPOJTHOM MarHuTHOM mojie. PaGora cumsr Jlopenia.

SIBeHue ANIEKTPOMArHUTHOM WHAYKIWU. [lOTOK BeKTOpa MarHUTHOW WHAYKITUH.
DIIEKTPOABMIKYIIAS CHUJIA MHIYKIIUU. 3aKOH 3JIEKTPOMAarHuTHOU HHIyKiuu dapayes.

BI/IXpCBOG SJICKTPHUYECCKOE II0JIC. BHCKTpO,Z[BI/I)I(ymaH Chjla HWHAYKIIMKU B IIPOBOJIHHKC,
ABVIKYIIEMCS MOCTYIATCIIBHO B OAHOPOJHOM MArHUTHOM I10JIC.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOABUKYINAS CUJIa CAMOUHIYKIIUH.
OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue YCTpOfICTBa n  MNPAKTHUYICCKOC IIPUMCHCHHC. IIOCTOSHHBIC MArHHWTHI,
QJICKTPOMArHUTDI, 3JICKTPOABUIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MTHAYKIIUOHHAA I1CYb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.
JIMHUY MHIYKIMU MAarHUTHOTO TIOJISL.
BzaumopeiicTBue AByX NPOBOJIHUKOB C TOKOM.

Cwta Amriepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JJIEKTPOJIUTA.
SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIUH.

IIpaBuno Jlenua.

3aBUCHUMOCTh 3J'IeKTpO)IBI/I)KyHIeI71 CHUJIBI MHAYKIIMK OT CKOPOCTU HU3MCHCHUA MArHuTHOTO
IIOTOKa.

SIBneHne caMOMHAYKITUH.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

I/I3yquI/Ie MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM.



I/ICCJ'IG,I[OBaHI/Ie I[GI\/'ICTBI/ISI IMOCTOAHHOI'O MarouTa Ha paMKy C TOKOM.

HccenenoBanue siBJICHUS JIEKTPOMArHUTHON UHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHusle Ko1ebanus

Konebarenbnass cucrema. CBoOoaHble MexaHuyeckne KkojeOanus. ['apmoHndeckue
konebanus. Ilepmon, wactora, amrumrtyna W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTuyecknii MasTHUK. YpaBHCHHUE TapMOHHMYECKUX KojieOanui. [IpeBpaiienune sHEpruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebarenbupiii  kOoHTYp. CBOOOJHBIC JJIGKTPOMArHUTHBIC KOJICOAHHWS B WJICATHLHOM
KOJe0aTeIbHOM KOHType. AHAJOTUsl MEXIYy MEXaHWYeCKUMU U  DIEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HUICATHLHOM KOJIeOaTeIhbHOM

KOHTYPC.

[IpencraBienue o 3aryxaroumx KojeOaHUsIX. BbIHYyXJeHHbIE MeXaHHYeCKHUe KojeOaHMs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tlepemennblil Tok. CHHYycOMAANbHBIN NEpEMEHHbIA TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HATIPSKEHUSI.

Tpanchopmarop. IIpousBoacTBo, mepenaya W HOTPEOJCHUE 3SICKTPUYCCKOW DHEPTHH.
DKOJIOTUYECKHE PHUCKH TMPH TMPOU3BOACTBE JIIEKTpodHepruu. KynbTypa wucmonbp3oBaHus

ANEKTPOIHEPTUU B MOBCEAHEBHOM )KU3HH.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPHUMEHEHHME: DJIIEKTPUYECKHM 3BOHOK,
TeHepaTop MEPEMEHHOI0 TOKA, IMHUU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTenbHON cUCTeMBbI (IPYKUHHBINA MM MaTeMaTHYECKHM
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.
HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJIeOaHUH.
Hab6nronenue pezonanca.

CB00OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcmumorpaMMbl — (3aBUCHMOCTH  CHJIBI  TOKA UM HAMNPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc npu mociie0BaTENbHOM COEIMHEHHMM PE3UCTOpA, KaTyIIKW WHIAYKTUBHOCTH WU
KOH/IEHCATOopA.



Monenb TUHUY 37IEKTpoIIepeIayn.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpHOIa MaJIbIX KoJeOaHH rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Ipy3a.

I/ICCJ'Ie,I[OBaHI/IC INEPEMEHHOIO TOKa B ILEIIKM M3 MOCICAO0BATCIIBHO COCIMHEHHBIX
KOHACHCAaTOopa, KaTYIIKH 1 PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbBLE B0JIHbL

MexaHudecKkre BOJIHBI, yCJIOBHS pacnpoctpaneHus. [lepuon. CkopocTh pacnpocTpaHeHUs
U januHa BoONHBL [lomepeunble W mponaosbHbIE BONMHBL MHTepdepeHmus u mudpaxius
MEXAHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIYYEHHS 3JICKTPOMAarHUTHBIX BOJH. B3anmmuas
opueHTanus BekTOpoB E, B, V B anmekTpoMarautHoii BosiHe. CBOHCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuatepdeperims. CKoOpocTh

QJICKTPOMAruuTHLIX BOJIH.

[Ikana 37€KTPOMAarHUTHBIX BOJH. IIpuMeHeHHe 37E€KTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHU4YecKkne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauoONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecst Te10 Kak HCTOYHUK 3BYKa.

HabGmonenue oTpaykeHus U MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Habmtonenue natepdepeHny U AUPpakini MEXaHMIECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOM
KOJIeOaHUIA.

HccnenoBanue  CBOMCTB — DJIEKTPOMATrHUTHBIX  BOJIH:  OTPaKEHHE, IPEIIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuka



I'eomeTpuyeckas onrtuka. [IpsMonuHeitHOe pacripocTpaHEHHE CBETa B OJHOPOJIHOM Cpelie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. llocTpoeHne M300pakeHUl B IUIOCKOM
3epKaie.

[Ipemomnenne cBeTa. 3aKOHBI NPETOMIICHUS CBeTa. AOCONIOTHBIM  IMOKa3aTeib
npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. IIpenenbHpId yroa MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. LBer.

ColOuparomue W pacceuBarolue JHH3bL. ToHKas auH3a. DOKYyCHOE pacCTOsSHUE |
ONTHYECKasl CHJIa TOHKOW JInH3BL. [locTpoeHue n300pakeHNi B COOUPAIOIIMX M PACCEHBAIOIINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBaeMOE JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPHIECKOM ONITHUKH.

BonnoBas ontmka. HaTepdepennms ceta. KorepeHTHbIE HCTOYHHMKH. Y CIIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX

KOTICpCHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaknuonHas pemérka. YciaoBue HaONIOICHUS TIABHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspusanus csera.

TexHuueckue ycTpoiicTBa M NPAaKTHUECKOE NPUMEHEHHE: OYKH, Jyma, ¢oTroamnmnapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPaKIHOHHAS
peméTKa, OISAPON/I.

Jlemoncmpayuu

[IpssimonuHeiHOE pacrpoCTpaHeHHe, OTPAXKEHHWE M IperoMieHue csera. OnTuueckue
npUOOPBHI.

[TostHOE BHYTpEHHEE OTpakeHHne. Mozienb CBETOBOIA.
UccnenoBanue CBOMCTB N300pasKeHHM B JIMH3aX.

Moenu MEUKpPOCKOTIa, TEJIECKOA.

HabGmonenue nnrepdepeHimm ceera.

Habmonenue nugpakiuu ceera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuzanuu cBera.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3mepeHue nokasareiis IpeoMIICHUs CTEKIA.
HccnenoBanue CBOWCTB N300paKECHUHN B JIMH3AX.

HabGnronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH

['paHuIBl MPUMEHUMOCTH KJIACCHYECKOW MexaHuKH. llocTymarel crnenualbHOW TEOpUHU
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyme, [MPUHLUII
OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.

3Hepr U U UMITYJIBC peHHTHBHCTCKOﬁ qaCTUILIBI.

CBs3b MacChI C 3H€pFHCfI " UMITYJIbCOM peHﬂTHBHCTCKOﬁ HYaCTHUIIHBI. 3Heprm[ IIOKOA.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemernmol K6anmoeoii onmuKu

®oronsl. Gopmyna [1nanka cBsizu 3HEprun (POTOHA € €ro YaCTOTOM. DHEPTUS U UMITYJIbC
dboToHa.

OtkpeiTue u wuccienoBanue ¢oroddpdexkra. Omnbitel  A. [I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmTeitna 1 Gpororddexra. «KpacHas rpanuna» gorosdpexra.

Hasnenue ceera. OnbiTe [1. H. JIeOGenena.
XUMHUYECKOE JEVCTBUE CBETA.

TexHuueckue ycTpOHCTBa U NPAKTHUUECKOE NpUMEHEHHe: (OTOAIEMEHT, (POTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdekTa.
CBeToano.

Conneunas Oatapes.



Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -uactuil. [lmanerapHas
mozenb atoMa. [locrynater bopa. Usnydenue u normnomieHue GOTOHOB IpU MEPEXOAe aTroma ¢

OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buapl cnextpoB. CHekTp YpOBHEHl SHEpruu aroma
BOZOpPOJA.

BosHoBbie cBoiicTBa yactuil. Bonubl ge bpoiinsa. KopnyckynspHO-BOTHOBOW JTyaau3M.
CrioHTaHHOE U BBIHYXKJIEHHOE HU3ITyueHUE.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIA  aHaIu3
(criexTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopguenb onbiTa Pesepdopna.

Ornpezenienne JIMHBI BOJTHBI Jlazepa.

Hab6mronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Habmroienue nuHeRvyaToro cnexkTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, JTIOKa3bIBAIOIITNE CJI0’)KHOCTh CTpOEHHUs  sijpa. OTKpbITHE
panuoaktuBHOCTH. OmbITHl Pe3epdopaa mo onpeneneHno coctaBa paauoakTUBHOTO U3ITyUEHUSI.

CsaoiicTBa anbda-, 6era-, raMma-u3inydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HyknmonHas mozens snpa ['eiizen6epra—Banenko. 3apsig
anpa. MaccoBoe uuncio siapa. M3oTomnsl.

Anbda-pacnaa. DIeKTpOHHBIH M MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKkoH
PaMOaKTUBHOTO pacraja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiii peaktop. Tepmosimepubiii cunrte3. IIpobimembl M TEpCHEKTHBHI  SACPHOMN
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

SJ'ICMGHTapHLIC YaCTHUIIEBI. OTKpLITI/IC o3uTpOHaA.
Mertoanl Ha6J'IIOIlCHI/I$I U pCrucTpanu 3JICMCHTAPHBIX YaCTHUII.

(I)YHI[EIMCHT&HBHBIC B3aUMOAEUCTBUA. ENMHCTBO (I)HBH‘-ICCKOﬁ KapTUHBI MUpa.



TexHuueckrue yCTpOHCTBa U MPaKTHYECKOE MPUMEHEHHE: JT03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu
CUéTYnK MOHM3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanbl  pa3BUTUS  acTpoHOMUM. [lpukinagHoe W MHUPOBO33PEHYECKOE 3HAYEHHUE
ACTPOHOMMHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKECHHUE.

CounHeuHas cucrema.

Connue. ConHeuyHass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3MbBI, HUX
OCHOBHBIC XapaKTepUCTUKH. JluarpamMma «CHEKTpajbHBI KJIAacC — CBETUMOCTbY». 3BE3[bI
[JIABHOW TIOCJIEJIOBATEIIEHOCTU. 3aBHCHUMOCTh «Macca — CBETHMOCTB» JUIS 3BE3] TJIaBHOM
1ocjenoBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMeHHbIE MPEICTABICHUS O

IPOUCXOXKACHNUHU U 3Botoluu CoslHLa U 3BE3/1. DTambl KU3HU 3BE3 L.

Mneunsrii [Tyte — Hama [NanakTtuka. [Tonoxxenue u nmwxenne Connia B ["anaktuke. Tumbt
rajakTuk. PaguoramakTuku u kBazapbl. YEpHBIE OBIPHI B SAPAX FalaKTHK.

Bcenennas. Pacmmupenue Bceenennoil. 3akon XaO6Oma. Paszberanue ranaktuk. Teopus
Bonbiioro B3psiBa. PennkToBoe n3nydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habnronenus HEBOOPYKEHHBIM T1a30M C MCTOJIB30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUM
JUTSL OTIpEJIeNIeHUs TIOJIOKEHUST HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noJiymapusi U SpKue 3BE3/bl.

Hab6nronenus B reneckon JIynsl, miraner, Maeunoro [TyTu.

O06o01maromnee NoBTOpeHne

Ponp ¢Qu3mku u acTpOHOMUU B DKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIUATbHOW U

THYECKON cdepax AeATeTbHOCTH 4YeloBeKa, poJib M MecTO (U3MKM U acCTPOHOMHH B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJdb (U3NYECKON Teopun B (OPMUPOBAHUU



IpeCTaBIeHU 0 (PU3HUECKON KapTUHE MUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B OOIIEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUH O IPUPOIE.

MesxknpeaMeTHbIe CBSI3H

Uzyuenue kxypca ¢usuku 0O6a3zoBoro ypoBHS B 11 Kkjacce ocCylIecTBISIETCS C y4€TOM
COJICPXKATENbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpauu ¥ TEXHOJIOTHU.

Meoswcnpeomemuvie nousimus, CBSA3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO ITO3HAHUS:
SBJICHWE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHH, TPUTOHOMETpUYECKHE (YHKLIUU: CHUHYC,
KOCHHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl U MX
NPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTApHBIX (DYHKIIHIA,
IPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONPEIEICHUE oAU IIOCKUX GUryp U o0bEMa Tel.

buonoeus: snekrpuueckue SBICHUS B JKUBOW IpHpOJE, KoJieOaTeslbHble IBU)KEHUS B
JKUBOW TNPUPOJE, ONTUYECKHUE SBICHUSA B JKUBOM INPUPOJE, NECHUCTBUE DPAJHMALMM Ha JKUBBIC
OpraHU3MBI.

Xumusi: CTPOCHUC aTOMOB H MOJICKYJI, KpHUCTAUIMYECKAad CTPYKTYypa TBépI[BIX TCII,
MCXaHU3MBbI O6p330BaHI/IH KpHCTaHHH‘IeCKOﬁ peI_HéTKI/I, CHCKTpaHBHBIﬁ aHaJIu3.

l'eocpaghus: MarHUTHBIE TONOCAa 3€MJTH, 3aJIe)KU MarHUTHBIX pyH, GoTochEéMKa 3eMHOU
MIOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUM.

Texunonoeus: NTUHUM  JJIEKTpolepenay, TIE€HepaTop  INEpPEeMEHHOro  TOKa,  3JIEKTPOJABHUIaTelb,
WHAYKIIMOHHAS [e€4b, pajap, PagdoNpHUEMHHUK, TeJIeBU30p, aHTeHHA, TenedoH, CBY-neub, MpoeKIMOHHBIN
amrmapar, BOJIOKOHHAs ONITHKA, COJTHeUHas Oarapest.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenue ydebHoro mpenmera «®Pu3nKa» Ha YpPOBHE CpPEIHEr0 OOIIEro oOpa3oBaHUs
(6a30BBIIf  YpPOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHIKEHHE  CIEIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JInaHOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOro mpeamera «Pu3MKa» TOJKHBI OTPa’kaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX



yOeXIEeHUN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIEecTBa,
paCLIMpPEHNUE KU3HEHHOIO OIBITA U OIBITA JAESATEIBHOCTH B IPOLECCE PEATU3ALUU OCHOBHBIX
HaIpPABJIEHUH BOCHUTATEIbHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) I'PaA’KAAHCKOI0 BOCIIUTAHUA:

C()OPMUPOBAHHOCTh TPAKIAHCKOW MO3MIMU  OOydYalomerocss Kak AakKTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJAUIMOHHBIX OOIIEYEIOBEYCCKUX TYMAHHUCTHUYECKHMX M JIEMOKPATUYECKHUX
IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JAESTENbHOCTh B HHTEpEcax TIpa)kIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3AIINH;

YMCHUC B3aHMOﬂCﬁCTBOBaTB C COHHUAJIBbHBIMH HWHCTUTYTaMHU B COOTBCTCTBUHM C HX
q)YHKI_II/IHMI/I N Ha3HA4YCHUEM,

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM NEATEIBHOCTH;
2) NIAaTPHOTHYECKOT0 BOCITUTAHUS
c¢(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLICHHE K TOCYJAPCTBEHHBIM CHUMBOJAM, JOCTH)KCHHUSAM POCCHUHCKHMX
yu€HBIX B 007aCTH (U3UKU M TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:
c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOIO OYAyIIEro;
4)3¢cTeTHYecKOro BOCIUTAHUS:

9CTETUYCCKOC OTHOIICHHUE K MUPY, BKIIOYad 3CTCTUKY HAYYHOI'O TBOPYCCTBA, IMPUCYLICTO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMSA:
UHTEpEC K pa3Iu4HbIM cdepaM MNpodeccCHOHATbHON JAeSITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymeit

Mpo()eCCUU U PeaTM30BBIBATh COOCTBEHHBIE )KM3HEHHBIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMoOOpa3oBaHUIO B 00JacTH (PU3MKU HA
MPOTSKEHUH BCEU KU3HU,

6) 9KOJIOrM4€eCKOro BOCIIUTAHMA:



C(OPMHUPOBAHHOCTh AKOJIOTUYECKOH KYyJIbTYPhl, OCO3HAaHUE TJO0AIBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IUIAaHUPOBAaHUE M OCYILLECTBIIEHHE ACUCTBUH B OKpY’Kalolled cpesie Ha OCHOBE 3HAHMS
L€ YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

paciup€Huc OnbiTa ACATCIBHOCTU 3KOJIOTMYECKOM HaIlpaBJICHHOCTH Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I3I/IK6;

7) IEHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3HYECKON HAYKHU;

OCO3HAaHUEC I€HHOCTU HayQHOﬁ ACATECIIBHOCTH, TOTOBHOCTh B ITPOLECCE M3YUYCHUA (1)I/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTE MHAUBUAYAJIBHO U B I'PYIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeabHbIE YHUBEPCAJBbHBLIC y‘{eﬁﬂble JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSITENIbHO (OPMYIMPOBATh U aKTyalU3UpOBaTh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMnpeacIATh UEIN ACATCIBbHOCTH, 3a1aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHU A,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPECUUA B PACCMATPHUBACMBIX (1)I/IBI/ILIGCKI/IX SIBJICHUAX

pa3pabarbIBaTh IJIaH pPeIIeHUs MPoOJeMbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHUBLI B JACATCIBHOCTH, OLCHHUBATH COOTBCTCTBUC PEC3YJILTATOB LCIIAM,
OLICHUBATb PUCKU HOCJ'Ie,Z[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPAWHHUPOBATD W BBIIIOJHATDH pa60Ty B YCJIOBUAX PCAIBHOI'O, BHPTYAJIBHOI'O0O U
KOM6I/IHI/IpOBaHHOFO BSaHMOI[Cf/'ICTBHH;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.
Ba3oBble ucciienoBatebLCKHe 1eicTBUA.

BJIAJICTh HAayYHOW TEPMHUHOJIOTUEH, KIIIOYEBBIMU TMOHATHAMM W METOAaMH (PU3UUECKOM
HaYKU;



BJIAJICTh HABBIKAMH Y4EOHO-HCCIIEIOBATEIBCKON M MPOCKTHOW NEATETHHOCTH B OOJIACTH
(Gu3MKH, CIOCOOHOCTBHIO W TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 3a1a4
(U3HYECKOTO COACpKAHUS, MPUMEHEHHIO Pa3IMIHBIX METO/IOB MMO3HAHUS;

BJIQJICTh BUJAMH JCSTEIHHOCTH IO IOJYYCHHUIO HOBOTO 3HAHUS, €0 HHTEPIpPETaInH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3lIMYHBIX Y4YEOHBIX CHTyalHsX, B TOM YHCJIE TIpU
CO3IaHUH YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH  TIPUYUHHO-CJICJICTBEHHBIC CBS3M W aAKTyaJIM3MpPOBATh 3aJady, BBIIBUTATH
TUIOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHThI Ui JOKa3aTeJbCTBA CBOUX YTBEPXKICHHIA,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAJIM3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUA 3a/]a4r PE3YJIbTAaThl, KDUTUYCCKHU OLICHUBATH
HUX JOCTOBCPHOCTD, ITPOrHO3UPOBATH USMCHCHUC B HOBBIX YCJIIOBUAX,

CTaBUTH ¥ (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIHHON NEATEILHOCTH, B TOM
qrclie PU U3YYeHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb MIEPEHOCUTH 3HaHUS N0 (PU3HKE B MPAKTUUYECKYIO 00IACTh KU3HEICATEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUI'aTbh HOBBIC UACHU, IPCJIaraTb OpUIruHaJIbHbBIC ITOAXOAblI U PCIHICHU A,

CTaBUThb HpO6JIeMI~)I " 3a7la4u, JOITYCKArOIHE AJIbTCPHATUBHBIC PCIICHU .

PabGora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMH MOJIyueHUs WHGOpMAIUU (PU3NYECKOTO COJIePKaHUS U3 UCTOYHHKOB
Pa3HbBIX THIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH IMOUCK, aHAJINW3, CHCTCMATHU3allUI0 U
MHTEPIIPETANIO UHPOPMALINK Pa3IMYHbIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

HCIIOJIB30BaTh CPEACTBA I/IH(l)OpMaHI/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B
pEIIeHNd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MMacCHOCTH;

CO3MaBaTh TEKCThl (DU3MUECKOTO COJEPKaHUS B pa3NUYHBIX QopmMaTax ¢ yd&€ToM

Ha3HayeHus: WH(POpMalMKW M UEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GOpMy
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:
OCYIIECTBIISATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacino3HaBaThb MPEAITOCBIIKA KOHCbJ'H/IKTHI)IX CI/ITyaHI/Iﬁ U CMATYaTh KOH(i)J'H/IKTI)I;



pa3BEéPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

IMOHUMATb U UCITI0JIb30BATh IIPCUMYIICCTBA KOMaHHHOﬁ n HHHHBHHyaHBHOﬁ pa6OTI)I;

BBI6I/IpaTB TEMATUKY W METOJAbl COBMECTHBIX I[eI‘/'ICTBI/II\/lI C y‘léTOM O6HII/IX HHTCPCCOB H
BO3MOXKHOCTEH Ka)KJI0T0 4IeHa KOJIJICKTHBA,

MPUHUMATh 1EJIM COBMECTHOM JESATEIBHOCTH, OPraHU30BbIBATH W KOOPIMHUPOBATH
JIEUCTBUA 1O €€ JNOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENENATh POJIM C YU4ETOM

MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKIOr0 y4aCTHHUKA KOMaH[Ibl B OOLIMI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaratb HOBBIC IIPOCKTBHI, OLICHUBATH HWACHU C IMO3UIIMU HOBU3HBLI, OPUTIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBJIATh TIO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTyallUusX,
MMPOABJIATE TBOPUYCCTBO U B006pa)KGHI/Ie, OBITh HMHHUIIMAaTHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh I103HABATEIbHYIO NEATEIbHOCTh B 00JacTH (DU3MKH U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTABJSATh IUIAH PEIICHUS PAaCYETHBIX M KAYECTBEHHBIX 3314, IUJIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOThI ¢ YYETOM HMMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNM;

JlaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

pacmnpiaTh paMKH yqe6Hor0 mpeamMeTa Ha OCHOBC JIMYHBIX Hpe):[HOI-ITeHI/II\/'I;

Jie7IaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBaTh €ro, Oparb Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JPYAULIUU B 0O0JACTH  (PU3HKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JAaBaTb OILICHKY HOBLIM CHUTYyallMsAM, BHOCHUTHb KOPPCKTHBBI B JCATCIBHOCTb, OLICHUBATH
COOTBETCTBUEC PEIYJIbLTATOB LECIIAM;



BJIQ/IETh HABBIKAMU MO3HABATEIHLHOW pedIeKCHHN KaK OCO3HAHUSI COBEPIIAEMBIX ACHCTBUIA
Y MBICJIUTENBHBIX POLIECCOB, X PE3YIbTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHS [0 UX CHUKECHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIMOKH.

B npouiecce nocTrxkeHs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBbI IO (PU3UKE IS
YPOBHSI CpeIHEro 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN

HHTCIICKT, npez[nonaralomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HaHUs, BKIIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE dMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJmpoBaHus, BKIIOYAaroIicro CaMOKOHTPOIJIb, YMCHUC IIPpUHHUMATDH
OTBETCTBEHHOCTh 3a CBOE IIOBCJICHHUC, CIIOCOOHOCTE aaanTUupoBaTbCd K SMOIMOHAJIbHBIM
HU3MCHCHUAM U IIPOABIIATD FH6KOCTL, OBITE OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHUBAII1H, BKHIOanOHleﬁ CTPEMIJICHHUEC K JOCTHIKCHHUIO ILCIIN U YCIIEXY,
ONTUMU3M, NHUIIUATHBHOCTb, YMCHUC Ilel\/JICTBOBaTI) HCXOOs U3 CBOUX BO3M0)KHOCT€I\/JI;

OMIIaTUU, BKHIOanOHleﬁ CIIOCOOHOCTh ITOHMMATh OSMOIHNOHAJIIBHOC COCTOSAHUEC OPYTIUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUN O6IJ.I€HI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKNBAHUTIO;

COMAaJIbHBIX HABBIKOB, BKJIFOUAIOIIIKUX CIIOCOOHOCTh BBICTpaNBATh OTHOLICHUA C APYTI'UMHU
JIOIbMH, 38.60TI/IT]':>CH, MPOABJIATH UHTECPEC U pa3pCllaTh KOH(I)J'II/IKTLI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce npeqMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTO (U3UKH B (POPMHUPOBAHUHM COBPEMEHHOMN
HAay4YHOM KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH M TEXHOJIOTHM, B MPaKTUYECKOU
JIeITEILHOCTH JIIOACH;

YUUTBHIBaTh TPaHULbl MPUMEHEHUS H3YYEHHBIX (QU3NYECKUX MOJENeil: MaTepuaiabHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJIO, WACANBHBIM Ta3, MOJENH



CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA IIEKTPUUECKUN 3aps] IIPU pELICHUU
bu3nIecKux 3a1a4;

pacnio3HaBath (uU3MUECKHe sBJICHHS (TPOIECChl) U OOBICHAITh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETUYCCKOW TEOPUM CTPOCHHUS BEIIECTBA M AJICKTPOJHHAMUKU:
pPaBHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHHE, CBOOOJHOE TMaJCHUE Tell,
JIBUKCHHE 10 OKPY)KHOCTH, WHEpLUs, B3amMmojeicTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKCHUE, CTPOCHHME JKHIKOCTEH W TBEPABIX Tesl, U3MEHEHHE 00bEMa Tea MPU HArpeBaHUH
(oxuTaxkJIeHHH ), TEIUIOBOE PaBHOBECHUE, MCIIApEHHUE, KOHICHC AL, TUIABICHHE, KPUCTAILTU3AIINS,
KUIICHUE, BIAXXHOCTh BO3]yXa, MMOBBIIICHUE JABJICHHUS ra3a MpPU €ro HArpeBaHWH B 3aKPHITOM
COCyJIe, CBSI3b MEXJAY IapaMeTpaMHd COCTOSHHS Ta3a B H30MpoLeccax, 3JICKTPHU3ALMs Tel,
B3aUMOJICHCTBHUE 3aps/IOB;

OIKCBIBATh MEXAHWYECKOE JABMKCHHE, UCHOJb3ys (U3UYECKHE BEIMYMHBI: KOOpIMHATA,
yTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC TeId, KMHETHYECKas
SHEprus, NOTEHLHAJIbHAs SHEprus, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONHCAaHUH TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICT HCIOJB3YEMBIX BEIHYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBaTh W3YYECHHBIE TEIUIOBbIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHMS, MCIONb3YS
¢u3nueckue BEIMYMHBL: JABJIIEHUE Ta3a, TEeMIepaTypa, CpeAHssi KHUHETUYecKas JHEeprus
XA0THYECKOT0 JBMDXKEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora rasza, KOd(PQUIHMEHT MOJE3HOrO IEHCTBUS TEIUIOBOTO
JIBUTATENISA; IPU ONUCAHUM MTPABUIILHO TPAKTOBATh (DU3UYECKHUI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHS W EIUHMIBI, HAXOIUTHh (OPMYJIBI, CBSA3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCBIBATh M3YYECHHBIE 3JIEKTPUYECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SIBICHUS
(mpotiecchl), UCHONB3YST (GUBNYECKUE BEIWYUHBL AJEKTPUUYECKUH 3apsisl, 3JIEKTPUUYECKOe MOJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBATbH (1)I/I3I/I‘I€CKI/II71 CMBICJI HCIIOJB3YEMBIX BCJIWYMH, HX o0o3HaueHusT M CAUHUIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUMHAMU;

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl U SIBICHUS, MCIONb3Ys (PU3MUECKUE 3aKOHbI U
NPUHLMIBL 3aKOH BceMupHoro TtsroteHus, |, Il u 1l 3akonsr HploToHa, 3aKOH coXpaHeHHUs
MEXAHUYECKOM dHEPIUH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHONpPABUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOESHHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIrepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
JIEKTPUUYECKOrO 3apsijia, 3akoH KyloHa, mpu 3TOM pa3indaTh CIOBECHYH (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

0OBSICHATH OCHOBHBIC TIPUHIUIIBI JIeNCTBUSA MallIvH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3indaTtb YCIOBUA UX 0€30IaCHOT0 HCIIOIL30BaHMUS B HOBCC}IHGBHOﬁ KU3HU,

BBITIOJHATE OKCICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U IponeccoB C
UCTIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpEHWil, TMpu dSToM  (HOpMyIHpOBaThH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATEH BHIBO/IBI,



OCYLIECTBIIATh MpPSIMbIE U KOCBEHHBbIE M3MEpeHHs] (PU3MUYECKUX BEJIWYMH, NPU STOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIHOJIb30BATH HM3BECTHBIE METOABI OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH MEXTy PU3NICCKUMU BEIIMYNHAMHE C UCIIOJIb30BAHUEM MPSMBIX
U3MEpEHMil, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh DPE3YyJbTAaThl IMOJIY4YEHHOM
3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BUAEC TaOmuI, u TrpadukoB, AenaTh BBIBOABI TIO
pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofarh mpaBuia O€30MacHOrO Tpyda MPU NPOBEACHUM MCCIEAOBAHUNW B paMKax
y4eOHOTO0 OIKCIIEPUMEHTa, Y4eOHO-UCCIICOBATEIILCKOH M MPOCKTHOW JESATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pewatb pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOAENbI0, HCHOJb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJjaud BHIOUPATh (PU3UYECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUecKoi BEIMUHHBI,

peliaTh KauyeCTBEHHbIC 3a/layM: BBICTPAMBAaTh JIOTMUECKH HEMPOTUBOPEUYUBYIO IETIOYKY
pacCyXJI€HHI ¢ OMOpO HAa U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCTIONB30BaTh TIPH  pEIICHUH Y4YeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAUU M MPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJIIPHOW HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJy4aeMyro HH(OpMALINIO;

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pPa3BUTHE
HayKH, 00bsACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMS 10 (U3MKe B TOBCEIHEBHOW IKM3HM JUIs
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMsI 3/I0POBbsI U COOJIOJICHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IpyIIe C BHIMOJIHEHUEM Pa3IMUHBIX COIIMATBHBIX POJICH, IIIAHUPOBATH PA0OTY
TpymIibl, palydOHAJIBHO PpPacnpeacisiTb 00sI3aHHOCTH " IJIaHUPOBATb ACATCIIBHOCTL B
HECTaHJAAPTHBIX CHUTYAIlHsX, aJICKBATHO OIEHMBATh BKJAJ KaXKJIOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHHE paccMaTpUBaeMOil POOIIEMBI.

K koniy o6yuenus B 11 kjacce npeIMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTo (U3UKH B (POPMHUPOBAHUHM COBPEMEHHOMN
HAayYyHOW KapTHHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH U TEXHOJIOTUM, B MPAKTUYECKOU
JEeSTeIbHOCTH JIF0JIeH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTBHIBaTh TPAHULBI TMPUMEHEHHS HW3YYEHHbIX (U3MUECKHX MoOJeNel: TOYeHHbII
JJIEKTPUYECKUN 3apsl, JIyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SIACpHAas MOJEIb aroMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI0 SI/Jpa MPH pelIieHnn GU3NIECKUX 3a/1a4;



pacnio3HaBath (U3MYECKUE SIBJICHUS (MPOIECChI) U OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKHA U KBAHTOBOW (PM3HMKH: DIIEKTPUYECKAs MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHUYCCKOC, MAarHuTHOC HeﬁCTBHH TOKa, BSaHMOHCﬁCTBHe MAarHuToOB, 3JICKTPOMAarHuTHas
WHIYKIMS, JCHCTBHE MAarHUTHOTO TMOJIi Ha MPOBOJHUK C TOKOM W JBWKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npejgomiieHue, wuHTepdepeHus, Iudpaknus W TOJSpU3alUs CBeTa, JUCIEPCUs CBETA,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToOMa BOJIOPOJIa, €CTECTBEHHAS! M UCKYCCTBEHHAsI PAIMOAKTUBHOCTB;

OIUCBIBATh M3YYEHHbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKUE, MAarHUTHBIC, ONTUYECKHE,
JIEKTPUYECKYIO ITPOBOAMMOCTD PA3JIMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIECHUS (IIPOLIECCHI),
UCNONB3Yys (U3UYECKHUE BEJIUYMHBL: BJIEKTPUUYECKHM 3apsijl, cuja TOKa, DSJIEKTPUYECKOoe
HaIpsKEHUE, JIEKTPUUECKOE COIIPOTUBIICHHUE, PA3HOCTD IIOTEHLNAJIOB, 3JIEKTPOABUKYILAs CUIIA,
paboTa TOKa, MHIYKLIMS MarHMTHOro mouss, cuwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUUYECKOTO0 M MArHUTHOTO TOJEW, MEepPHOA W 4YacToTa KosieOaHui B
KoJIeOaTeNbHOM KOHTYpE, 3apsil U CHJa TOKa B MPOLIECCE TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KoyieOaHui, (POKYCHOE pacCTOSIHHE M OINTHYECKas CWJIa JIMH3BI, MPH OMUCAHWUU IPABHIHHO
TPAaKTOBaTh (PU3MUYECKUIM CMBICA MCIOJIb3YEMbIX BEIMYMH, UX O0003HAueHUs M EAMHHULBL,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

ONMCHIBaTh HM3YUEHHBbIE KBAHTOBBIC SIBJICHUS U IIPOLECCHI, MCIONb3Ys (PUINYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HpPU OMUCAHUHU
IOPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJB3YEMbIX BEJIUYMH, MX OOO3HAUYeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIONINE TAHHYIO (DM3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3MUECKON BEIUYHMHBI;

aHAJIM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBICHUS, UCHOIb3ysd (DU3MUECKHE 3aKOHBI U
OpPUHLMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEJIBHOIO W MApajUIeIbHOIO  COCIMHEHUs
IIPOBOJHUKOB, 3akOH JDKoyms—JIeHnma, 3akOH DJIEKTPOMAarHUTHOM  MHIAYKLWH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHEe OMWHmITeHHa I (oTod(d(deKTa, 3aKOH COXpPaHEHUS HHEPruM, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3AaKOH COXpPAHEHMs DJIEKTPUYECKOro 3apsia, 3aKOH COXpPaHEHUs
MaccoBOI0 4YMCIa, MOCTynarel bopa, 3akOH paJuOaKTUBHOIO pacnajaa, MpU TOM pPa3iIndaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe BbIPR)KEHUE W YCIIOBHs (TpaHUIIBL,
00acTi) IPUMEHUMOCTH;

ONpEeNATh HAlpaBJICHUE BEKTOpAa WMHAYKIIMM MarHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U OIMHCHIBATH I/I306pa)KeHI/Ie, CO31aBacMoOC IJIOCKUM 3CPKAJIIOM, TOHKOH J'IHH3OI>1;

BBITIOJHATL OKCICPUMCHTBI 10 HCCIICAOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJIEHUN U IIponeccoB C
UCIIONIb30BAaHWEM TPSMBIX U KOCBEHHBIX HW3MEpPEHWil: Tmpu d3ToM  (PopMyIHpoBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE H3MEPEeHUS (U3MUECKUX BEJIMYMH, TPU ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W HCIOJB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUYECKUX BEJTMYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3y/ibTaThl MOJYYEHHOH 3aBUCHUMOCTH



¢u3nYeckux BENUYMH B BHAE TaOiuI M TpaduKoB, JAeNaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEI0BAHNS;

coOnronarh mpaBuia Oe30MacHOro Tpyda MpH MPOBEACHUM HCCIENOBAHUN B paMKax
y4eOHOr0 OIKCIIEPUMEHTA, YUeOHO-UCCIICOBATEIILCKOH M MPOCKTHOW JEATEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemiate pacuéTHhIE 3aJauyd C SBHO 3aJaHHON (U3MYECKON MOJENbI0, HUCIHOJIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BBIOMPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (U3NYECKUE BEIMYMHBI U (GOpPMYIbl, HEOOXOAUMbIE asi €€ pelleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEATILHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MUECKON BEIMYHHBI,

pemniath KauyeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO IIEMIOUKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCTOJIb30BaTh TPH  pEIIEHHH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HH(POPMALMOHHBIC
TEXHOJIOTUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAMU W MPEICTaBICHUsS y4eOHOU U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJTy4aeMyro HHpopmanuo;

00BACHATH IMIPHUHIUIIBI HeﬁCTBHﬂ MallluH, HpI/I60pOB 1 TCXHUYCCKHUX YCTpOfICTB, pas3iniaTb
YCJI0BUA UX 0e30IaCHOTO HCIOJIL30BAHUS B IIOBCEIHEBHOM KHN3HH,

NPUBOJUTH TPUMEPHI BKIIA/a POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HAayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BAaTh TEOPETHUYCCKHE 3HAHUS 10 (HU3MKEe B TMOBCECAHCBHOW JKU3HU IS
oOecrnieueHns 6€30MacHOCTH MPU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, NS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHNS HOPM KOJIOTMYECKOT0 MOBEEHUS B OKPYKaIOILEH Cpee;

paboTaTh B rpyNIe C BBHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IIaHUPOBATh PadoOTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsAX, aJIeKBaTHO OLICHMBATh BKJIAJ Ka)KJIOTO M3 YYAaCTHUKOB I'PYIIBI B
peleHre paccMaTpuBaeMoil MpooIIeMBl.
TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
Ne|  HammenoBanue ‘ KommuecTBo vacos OnexTpoHHbIE (IUPPOBHIE)
n/nj|  pasiaenoB U TeM  (Beero Kontponsasre|[IpakTiyeckue o0pa3oBaTeNbHbIE PECYPChI
IpOrpaMMBl paboThI paboThI
‘Pa3)1e.11 1. PU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
1.1||®usuka u METOABI 2 bu6mmoreka [IOK
HAY4YHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
‘I/ITOI“O 10 pazjerny H 2 H
[Paznea 2. MEXAHMKA
2.1|[Kunemarrka 5 but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2||{unamuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3|]3axoHbI coxpaHeHHs || 6 1 1 bubnuotexa [JOK
B MEXaHHUKE 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

Ne|| HammenoBanue ‘ KonuuecTBo yacos DnexTpoHHBIE (ITUPPOBLIC)

n/nj|  pasnaenoB U TeM  (Beero Kontposnssie|[IpakTiueckue 00pazoBaTebHBIE PECYPCHI
HPOrpaMMbl padoThI padoTHI

‘I/ITOFO o pazjaeny H 18 H

‘Pa311e.11 3. MOJIEKVYJISAPHAS ®U3NUKA U TEPMOJINHAMUKA

3.1{|OcHoBBI 9 1 bubmuorexa [JOK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf72
KUHETUYECKOMN
TECOPHUH

3.2||OcHOBBI 10 1 bu6nmmoreka [IOK
TEPMOUHAMUKHU https://m.edsoo.ru/7f41bf72

3.3||Arperarabie 5 bubmmoreka [JOK
COCTOSIHUS https://m.edsoo.ru/7f41bf72
BemecTsa. PazoBbie
nepexo bl

‘I/ITOFO 110 pasjeny H 24 H

‘Pa3)1e.11 4. JJEKTPOANHAMUKA

4.1||9nexTpocTaTuka 10 1 bubnmnorexka [HOK

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

4.2 |[TocTostHHBII 12 1 1 bubnnorexa IIOK
IIICKTPUYCSCKUI TOK. https://m.edsoo.ru/7f41bf72
Toxu B pa3nmuyHbIX
cpenax

‘I/ITOFO 0 pazeny H 22 H

‘PGSGpBHOC BpeMs H 2 H H H

OBIIEE 68 3 4

KOJIMYECTBO

UACOB I10

[TPOTPAMME

11 KJIACC

Ne ||  HaumenoBanue ‘ KonnyecTBo 4acos OneKTpoHHbIE (LIUPPOBHIE)

/1| pasuenoB U TeM  |[Beero KontposHbie|| [lpaxTryeckue o0pa3oBaTenbHbIE PECYPCHI

[pOrpaMMBl paboThI paboThI

Paznea 1. JIEKTPOJANHAMUKA

1.1 |MarauTHOE T0J]I€. 11 1 3 bu6mmoreka [IOK
OJeKTpOMarHuTHas https://m.edsoo.ru/7f41c97c
WHTYKIHSI

‘I/ITOFO 1o paszzaeny H 11 H

‘Pame.n 2. KOJIEBAHUS 1 BOJIHBI

2.1 |[MexaHH4YeCcKue U 9 1 bu6nuorexa [IOK
9JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97c
KosneOaHus

2.2 |[MexaHuuecKue 1 5 1 but6mmoreka [IOK
3JIEKTPOMAarHUTHbIE https://m.edsoo.ru/7f41c97c
BOJTHBI

‘2.3 HOHTI/IKa H 10 H H 3 HBI/I6J'II/IOTeKa HOK



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

Ne | HaummenoBanue ‘ KonuuecTBo yacos ‘ DnexTpoHHBIE (ITUPPOBLIC)

n/n||  pasuenoB U TeM  ([Beero Kontponsusie| [lpaktuueckne 00pazoBaTebHBIE PECYPCHI
HPOrpaMMbI paboTHI padoThI

B | | | Inttps://m.edsoo.ru/7f41c97c

‘I/ITOFO 10 pas3jeny H 24 H

IPa311eJ1 3. OCHOBBI CHEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTHA

3.1{|OcHOBBI 4 1 bubmuorexa [JOK
CIeHaTbHOM https://m.edsoo.ru/7f41c97c
TEeOpUHn
OTHOCHUTEIIEHOCTH

‘HTOFO o pazjaeny H 4 H

[Paszie 4. KBAHTOBASI ®3UKA

4.1||DnemeHThI 6 bubnuoreka [IOK
KBaHTOBOH ONTHKHU https://m.edsoo.ru/7f41c97c
4.2 ||Ctpoenue aroma 4 bubnmnoreka [JOK
https://m.edsoo.ru/7f41c97c
4.3 ||ATomMHOE S1pO 5 bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO 1o pazjaeny H 15 H

‘Pa3)1e.11 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 ||DnemenTsI 7 1 bubnuorexa [JOK
ACTPOHOMUH U https://m.edsoo.ru/7f41c97c
acTpou3uku

‘I/ITOFO 0 pazjerny H 7 H

[Pasnen 6. OGOBIIAIOLEE IOBTOPEHUE

6.1

O06o0maroree
MOBTOPEHHE

4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 10 paszeny

4|

‘Pe3epBHoe BpeMs

3|

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

68

IIOYPOUYHOE IINTAHUPOBAHHME
10 KJIACC

No

o/

Tema ypoxka

KoanuectBo yacos

Bceero|KonTpoabsHbie

paboThI

IIpakTrueckue
paboThI

[ara
W3yYCHUS

®dusuka — Hayka o npupone. Hayunsie
METO/1bI TO3HAHUSI OKPYKAKOLIEr0 MUpa

01.09.2023

Posb 1 MecTo ¢pu3uku B popMUpOBaHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, B
MIPaKTUYECKON JEATEIBHOCTH JIFOIEN

06.09.2023

MexaHnndeckoe IBIKEHIE.
OTHOCUTENBLHOCTh MEXAHUYECKOTO
nBxenud. [lepemenienne, CKOpoCTh,

08.09.2023



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

Tema ypoka ‘ KonuuecTBo uacoB ‘ Jara

Bceero|Kontponbusie| [Ipaktnueckue|| H3YICHIA
paboThI paboThl

|yexoperne L | | |

[

HPaBHOMepHOG IPSIMOJIMHENHOE ABM)KEHNE H H H H 13.09.2023 |

PaBHOyCKOpEHHOE ITPSIMOJIMHENHOE
JBI)KEHUE

15.09.2023

CBoOopgHoOE majieHue. Y CKopeHue
CBOOOIHOTO NAJICHUS

20.09.2023

KpuBonuHeniHoe nBuxeHuE. [[BrxeHne
MaTEpUaIbHOU TOUKH 10 OKPYKHOCTH

22.09.2023

[IpuHIUIT OTHOCUTENBHOCTH [ anuies.
HMuepunanpHbple CUCTEMBI OTCYETA.
IlepBeiit 3akoH HproToHA

27.09.2023

Macca tena. Cuia. [lpunnun
cynepnosuiuu cuil. Bropoi 3akoH
Hprorona i1 MarepuanbHON TOYKH

29.09.2023

10

Tpernii 3akoH HproToHa 111
MaTepUaIbHBIX TOYEK

04.10.2023

11

3aKoH BceMupHoro tsaroreHus. Cuna
TsokecTH. [lepBas kocMHuueckas CKOpOCTb

06.10.2023

12

HCI/ma ynpyroctu. 3akoH ['yka. Bec Tena H

 11.10.2023

13

Cuna tpenus. Koaddumuent tpenus.
Cuiia COnpOTUBIICHHUS TP IBHKCHUT
TeJIa B )KUIAKOCTHU HITH ra3e

13.10.2023

14

[ToctynarenbHOE U BpalaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO Tela.
MowmenTt cuibsl. Ilnedo cunel. YcmoBus
paBHOBECHS TBEPAOTO TEA

18.10.2023

15

Nmmynbc MmaTepuanbHOW TOYKHU, CUCTEMBI
MaTepUAIbHBIX TOYEK. IMITYJIbC CUITBI.
3aKOH COXpaHEHUsl UMITYJIbCa.
PeakTnBHOE IBIKESHIE

20.10.2023

16

Pabota u mourHOCTh cuibl. Kunetnueckast
JHEPrUs MaTepuaabHON TOYKU. Teopema
00 U3MEHEHNU KHHETUYECKOW SHEPTUN

25.10.2023

17

[ToreHunanbpHas SHEPrUs.
IToTeHumanbHas YHEPrUs yupyro
ne(OpMHUPOBAHHOM MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3€MJIU

27.10.2023

18

[loTeHmanbHble U HETIOTEHIIUATIbHBIE
cuibl. CBsI3b pabOTHI HEMTOTEHITMATBHBIX
CHJI C U3MEHEHHEM MEXaHUUYECKOU
SHEPTHH CHCTEMBI TeJ. 3aKOH COXPaHEHUS

MEXaHHU4YECKOM SHEPTUn

08.11.2023

Hﬂa6opaTopHa;1 pabota «MccnenoBanue H

| 10.11.2023




/o

Tema ypoxka

KoanuectBo yacos

‘ Hara

Bcero

KoHntposbusie
paboThI

IIpakTrueckue
paboThl

U3Y4YEHUS

CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXaHUYECKOM IHEPTUU Tejla Ha IPUMeEpe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

20

Konrponbnas padora mo reme
«Kunemaruka. Jlmnamuka. 3aKOHBI
COXPAHCHHS B MEXAHHUKE)

15.11.2023

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newkenue. Auddysus

17.11.2023

22

Xapakrep JBUKECHUS U B3aUMOJACHCTBUS
yacTUL BeuiecTBa. Monenu cTpoeHust
ra3oB, )KUAKOCTEHU U TBEPABIX TEI

22.11.2023

23

Macca monekyn. KonnuecTBo BemecTsa.
[ToctosinHas ABoraapo

24.11.2023

24

TermmoBoe paBHOBecue. TemnepaTrypa u eé
u3Mmepenue. lllkana remneparyp Llenscus

29.11.2023

25

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

01.12.2023

26

AOcoIoTHasl TeMIiepaTypa Kak Mepa
CpeIHEN KHHETUYECKOW SHEPTUU
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeiipona

06.12.2023

H3aKOH HansTona. I"a30BbIe 3aKOHBI

| 08.12.2023

28

JlabopaTtopHast pabora «HMcciaenoBanue
3aBUCHUMOCTH MEX]y IapameTpaMu
COCTOSIHUS pa3peKEHHOTO Tra3a

13.12.2023

29

N3onporieccel B uacaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHue

15.12.2023

30

BryTpeHHss Heprus
TEPMOJUHAMHYECKON CUCTEMBI M CIIOCOOBI
e€ m3MeHeHus. KoandaecTBO TEIIOTE B
pabota. BHyTpeHHss sHeprus
OJIHOATOMHOT'O HASaIbHOr'O ra3a

20.12.2023

HBHJ:[H TEIUIONEepEIaun

| 22.12.2023

32

VY nenpHas TEMIOEMKOCTb BELIECTBA.
KonnuecTBo TeniaoTel npu
Teruionepenave. AauadaTHbI mpoiecc

27.12.2023

33

HepBLIﬁ 3aKOH TCPMOJUHAMUKHU U €TI0
IMPUMCHCHHUEC K U30IIpoIcccamM

29.12.2023

34

HeoOpaTuMocCTh poIIecCcoB B MPUPOIE.
Bropoii 3ak0H TepMOIMHAMUKH

10.01.2024

35

[Mpunuun neiictus u KIIJ[ rernmosoit
MAaIIHE

12.01.2024

HHI/IKJ‘I Kapno u ero KIIJI

|

| 17.01.2024




Ne Tema ypoxka KoanuectBo yacos ‘ Hara
n/m Bceero|Kontponbusie| [Ipaktnueckue|| H3YICHIA
paboThI paboThl

37 | Dxosoruueckue mpooIeMbl 1 19.01.2024
TETUIOIHEPTETHKH

38 ||O600maromuii ypok «MonekyspHas 1 24.01.2024
¢u3uka. OCHOBBI TEPMOIMHAMUKI

39 |[KoutponpHas paboTta mo Teme 1 1 26.01.2024
«MonekymnspHas ¢puzuka. OCHOBBI
TEPMOIMHAMHKI

40 |ITapoobOpazoBaHue M KOHJICHCAITHS. 1 31.01.2024
Ucnapenue u kunenue

41 ||AOcomoTHas U OTHOCUTEIbHAS 1 02.02.2024
BIIQXKHOCTh BO31yxa. HacelleHHbIM nap

42 | Teépnoe Teno. Kpucrammaeckue u 1 07.02.2024
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpUCTAIIOB. JKuKue KprcTasuibl.
CoBpemeHHbIE MaTepUalIbl

43 |[lnaBieHue U KpUCTAILIM3AUs. Y nenbHast || 1 09.02.2024
TeruioTa miasneHus. Cyonumanus

‘44 ‘YpaBHeHHe TEIIOBOro OanaHca H H 14.02.2024 |

45 | DnekTpuzanus Tei. DIeKTPUIECKUI 16.02.2024
3apsia. [IBa Buaa SIEKTPUUYECKUX 3apsIOB

46 |[IpoBOIHUKH, TUIJIEKTPUKH H 1 21.02.2024
MOJTYIIPOBOTHUKH. 3aKOH COXPaHEHHSI
IIEKTPUYECKOTO 3apsia

47 ||B3aumonelicTBUE 3apsSA0B. 3aKOH 1 28.02.2024
Kynona. To4euHbI 2IIEKTPUYECKUI 3apsi]T

48 |Hanpsk€HHOCTB HJIEKTPUYECKOTO TOJI. 1 01.03.2024
[TpuHIHIT CYTIePTIO3UITUH DICKTPHISCKUX
nosiel. JInHuu HanpsHKEHHOCTH

49 |PaboTa cuil 3JIEKTPOCTATUYECKOTO MOJIS. 1 06.03.2024
[Torenuman. Pa3HOCTh MOTEHIIHAIIOB

50 |[IpoBOIHUKY M TUIICKTPUKH B 1 13.03.2024
AIIEKTPOCTATUYECKOM TIOJIE.
JuanexTpudeckas IpOHUIIAEMOCTb

‘51 ‘SJ'IGKTpOéMKOCTb. Konnencarop H H 15.03.2024 |

52 ||9neKTpoEMKOCTD MIOCKOTO 20.03.2024
KOH/IeHCAaTopa. DHEPTHUs 3apsHKEHHOTO
KOHJICHCATOpa

53 |JlaboparopHas paboTa "M3mepenue 1 1 22.03.2024
3JIEKTPOEMKOCTH KOHAeHcaTopa"

54 |[IpuHUMN IeHCTBUS ¥ IPUMEHEHHE 1 03.04.2024
KOHJIEHCATOPOB, KOMTMPOBATILHOTO
ammapara, CTpyHHOTO IpUHTepa.
DneKTpocTaTHIecKast 3aIlnTa.
3a3eMIIeHHe AIEKTPONpruOOpOB




/o

Tema ypoxka

KoanuectBo yacos

Bcero

KoHntposbusie

paboThI

IIpakTrueckue

paboThl

Hara
W3yYCHUS

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €TI0
cymectBoBanus. [locrosunsiii Tok. Cuiia
toka. Hanpsbxenne. ConpoTUBIICHHE.
3akon Oma aJig y4acTka 1enu

05.04.2024

56

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHNE TPOBOHUKOB.
JlaGopaTtopnast pabora «3yuenue
CMEIIIAaHHOTO COCTUHEHHSI PE3UCTOPOBY

0.5

10.04.2024

57

PabGoTa 1 MOIIHOCTB AMEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

12.04.2024

58

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenne J/1C uctouHuka ToKa U €ro
BHYTPEHHETO COIPOTUBIICHUS»

0.5

17.04.2024

59

DNEeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh COIPOTHBIICHUS
METAJUIOB OT TEMIIEPaTypBhl.
CBepXInpoBOAUMOCTh

19.04.2024

60

OneKTpuYecKuid TOK B BakyyMme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

24.04.2024

61

[ToynpoBOIHUKH, MX COOCTBEHHAS U
npUMecHas MpoBoAUMOCTh. CBOMCTBA p—
n-niepexoxa. [lomyrnpoBoHUKOBEBIE
npudopbI

26.04.2024

62

DNEKTPUUECKUI TOK B PaCTBOPax U
pacriaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
DIIEeKTPOIHN3

03.05.2024

63

DJIEKTPUUYECKHUI TOK B Ta3ax.
CaMOCTOSITENbHBIN U HECAMOCTOSTEILHBIN
paspsia. Momnuus. 1lnazma

08.05.2024

64

OnexTpudeckre Npudopbl U yCTPOIcTBa U
UX MpakTuieckoe npuMmeHenue. [lpasuna
TEXHUKN 0€30MaCHOCTH

10.05.2024

65

O6o06maromuit ypok
«INMEKTPOIUHAMUKA)»

15.05.2024

66

KonTponbHas pabota mo Teme
«nekTpocratuka. [locTosiHHBIN
ANEKTPUUECKUN TOK. TOKH B pa3iauvHbIX
cpenax»

17.05.2024

67

PesepBHblii ypok. KonTponbHas pabota
o Teme "DneKTpoauHaMuKa"

22.05.2024

68

PesepBHbIil ypok. O600Ma0mui ypok mo
temam 10 knacca

24.05.2024




Ne
/o

Tema ypoxka

KoanuectBo yacos

Bcero

KoHntposbusie
paboThI

IIpakTrueckue
paboThl

JlaTa

U3Y4YEHUS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

4

4

11 KJIACC

Ne
n/a

Tema ypoka

KommuectBo

qacoB |

Bcero

Kontposbnbie
paboThl

[IpakTueckue
paboThl

[ara
W3y4YeHUS

IlocTosiHHBIE MArHUTEI K UX
B3aHUMOJIeHcTBHE. MaruuTHoOE moJe.
Bextop MarHuTHOM MHAYKUMH. JIMHUM
MAarHUTHON UHIYKIIUU

MarHuTHO€ 110J1€ IPOBOJHHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicraue
[IPOBOJIHUKOB C TOKOM

JlaboparopHas padota «/3yuenue
MAarHUTHOTO TIOJISI KATYITKHA C TOKOM)

JleficTBE MarHUTHOT'O MOJIS Ha
MIPOBOAHUK ¢ ToKoM. Cuiia Amnepa.
JlaGopaTopHas pabora «lccnenoBanue
JIEACTBUSA MOCTOSHHOTO MarHUTa Ha PaMKy
C TOKOM)»

JleficTBE MAarHUTHOT'O MOJIS Ha
JBHOKYILYIOCS 3apSKEHHYIO YACTHILY.
Cuuna Jlopenna. Pa6ota cuiel JIopeniia

OnexTpoMarauTHas nHAyKIuA. [ToTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHIYKIMH. 3aKOH JIEKTPOMAarHUTHOU
nHaykunn Papanes

JlabopaTtopHas pabota «lccnenoBanue
SIBIICHUS DJIEKTPOMArHUTHOM WHIYKITHID)

NHAYKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH.
S/1C camOMHIYKIIMHU. DHEPIHUsl
MarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE IOoJIe

TexHudeckue ycTpoucTBa U UX
[IPUMEHEHHE: IOCTOSIHHBIE MATHUTHI,
DJIEKTPOMArHUTHI, JJIEKTPOABUTATENb,
YCKOPHUTENH dJIEMEHTAPHBIX YaCcTHI],
VHyKIMOHHAs [1€Yb

10

O6o6maromuii ypok «MarauTHoe modie.
DIeKTPOMArHUTHAS WHIYKITHS

11

KonrtponbHas pabora o Teme
«MarautHoe 1noJje. DJIeKTpOMarHuTHas

WHIYKITHS

12

CB0OOIHBIE MEXaHUYECKUE KOeOaHusl.

["apmonnueckue koneOaHus. YpaBHEeHUE




/11

Tema ypoxka

KoanuectBo yacos

Bcero

Kontposbnsie
paboThl

[IpakTueckue
paboThl

Jlara
W3yYCHUS

rapMOHUYECKUX KOJeOaHHH.
[IpeBpamienue 3Heprun

13

JlaboparopHas padorta «/ccnenoBanue
3aBHCUMOCTH MEPHOA MAJIBIX KOJIeOaHMI
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChbl
rpy3a»

14

KonebarenbHbiil KOHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHus B
U/I€ILHOM K0JIe0aTeIbHOM KOHTYpE.
AHAaJOrus MEeXy MEXaHHYECKUMH U
OJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHA

15

®opmyna TomcoHa. 3akOH COXpaHEHUS
SHEPIHHU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusx. BelHyKIeHHbIE
MeXaHHYecKue Koyebanus. Pe3oHanc.
BriHyKIeHHBIE 3JIEKTPOMAarHUTHBIS
KOJICOaHHS

17

[lepemennblii TOK. CUHYCOUAAIBHBIN
[epEMEHHBIN TOK. MOIIHOCTh
[IEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JIEHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HanpsHKEHUS

18

Tpancdopmarop. [IpousBoacrtso,
nepeaaya 1 NoTpedIeHne 2JIEKTPUIECKOi
SHEPIUU

19

VY CTPOWCTBO U MPAKTUYECKOE TPUMEHEHHE
AIIEKTPUYECKOT0 3BOHKA, TeHEPaTOpa
MEPEMEHHOTO TOKa, JINHHIA
DIIEKTporepeaay

20

DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCIIOJIb30BAHUS JIEKTPOIHEPTUH B
MMOBCEAHEBHOM JKU3HHU

21

MexaHW4YeCKUEe BOJHBI, YCIOBUS
pacnipoctpanenus. [lepuoa. Ckopocthb
pactpoCTpaHEHUS U JIJTNHA BOJIHBI.
[lonepeuHble U TPOJOJIbHBIE BOJIHBI

22

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3ByKa

23

DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA
1 CKOpOCTh. [1Ikana 351eKTpOMarHuTHBIX
BOJIH

N

2

HHpI/IHHI/IHBI paaruoCBA3U U TCIICBUICHUA.




Ne Tema ypoxka ‘ KoanuectBo yacos ‘ [Hara
n/n Beero|Kontponbusie|[Ipaktuaeckue| H3YICHIA
paboThl paboThl
‘ HPa3BI/ITI/Ie cpencTB cBsizu. Paguonokanus H H H H
25 |[KonTponbHas pabota «Konebanust u 1 1
BOJIHBI»
26 |[[IpsmonuHEelHOE pacpOCTPAHCHHUE CBETA 1
B OJHOPOAHOMU cpene. ToyeuHblin
MCTOYHUK cBeTa. JIyu cBeTa
27 ||Otpaxenue cBera. 3aKOHBI OTPAKCHUS 1
csera. [locTpoenne n3o0paxeHuii B
[JIOCKOM 3epKajie
28 |[lIpenomiienue cBeta. [lomHoe BHyTpeHHee | 1
oTpaxkeHue. [IpenenpHblid yro ojaHoro
BHYTPEHHET0 OTPaKEHUS
29 |JIabopaTtopHas pabora «/3mepeHue 1 1
MOKa3aTessl MPEIOMIICHHS CTEKIIa
30 |JIun3sel. [TocTpoeHne n3oOpaxeHuii B 1
nuH3e. opMysia TOHKOM JIMH3BI.
YBenuueHue JIMH3bI
31 [[JTaboparopnas padota «lccmenoBanue 1 1
CBOMCTB M300paKEHUH B JIMH3AX»
32 ||ducnepcus cBeta. CloKHBIN cOCTaB 1 1
oenoro ceera. L[Bet. JTaGopaTopHas
pabota «Habmroienue aucrnepcuu cBeTay
33 |[MuaTepdepennus ceera. Judpaknus ceera.| 1
JluppakiuonHas pemeTka
34 |llonepeyHOCTb CBETOBBIX BOJIH. 1
[Tonspusanus ceera
35 ||OnTryeckue mpuOOPHI M yCTPOHCTBA U 1
yCIOBHSA UX OE€30MAaCHOr0 NMPUMEHEHUS
36 |['paHUIIBl IPUMEHUMOCTH KJIAaCCUYECKOM 1
MexaHukH. [locTynarsl cnenuanbHON
TEOPUH OTHOCUTEIBHOCTU
37 ||OTHOCUTENBHOCTH OIHOBPEMEHHOCTH. 1
3amMesieHre BPEMEHHU M COKpaICHNE
JUTUHBI
38 || DHeprust U UMITYIIEC PETSITUBUCTCKOM 1
qacTullbl. CBS3b Macchl ¢ YJHEPTUeH u
UMITYJTIECOM. DHEPTHS TIOKOS
39 |[KouTpoapHas padora «Ontruka. OCHOBBI 1 1
CMEeLUATbHON TEOPHUH OTHOCUTEIBHOCTH»
40 | @otonsl. ®opmyna [Inanka. DHeprus u 1
UMITyJIbC GOTOHA
41 ||OtkpeiTue u uccnenoanue porodrpdekra. | 1
Omneitel A. I'. CToneroBa
‘42 H3aKOHLI dororddekra. YpaBHeHUE H 1 H H H




/11

Tema ypoxka

KoanuectBo yacos

Bcero

Kontponsnsie|[IpakTnueckue
paboThl paboThl

Jlara
W3yYCHUS

OiiamreliHa s potodddexra. «KpacHas
rpanuna» Gotorddexra

43

JlaBiienue cBera. OnbwiThl [1. H. JIeGenena.
XUMHYECKOE ICHCTBUE CBETA

44

TexHudeckue ycTpoucTBa U IPAKTUYECKOE
npuMeHeHue: GporolreMenT, poToaaTIuK,
CoJIHEUHasi baTapesi, CBETOIUO]]

45

Permrennie 3agad mo reMe «DIEMEHTEI
KBAaHTOBOU OITHUKW)

46

Monens atoma TomcoHa. OnbBITEI
Pesepdopa o paccessHUIO 0-9acTHIL.
[InaneTapHas Mojenb aTomMa

47 |

[TocTtynater bopa

48

W3nyuenue u noriuouieHue GOoTOHOB NPU
[IEPEX0/I€ aTOMa C OJJHOTO YPOBHS YHEPIUU
Ha qpyroi. Buasl cnektpos

49

BoHoBEIe cBoiicTBa yacTull. BoiaHEI e
bpoiins. KopnyckynsipHO-BOJHOBOM
nyanu3m. CIOHTaHHOE U BBIHY)KJICHHOE
W3IIy4eHUE

50

OTKpbITHE paTUOaKTUBHOCTU. OMBITHI
Pesepdopna o onpenenenuto cocraBa
PaINOAKTUBHOTO U3ITYUCHUS

51

CgoiicTBa anbda-, 6era-, raMma-
W3NydyeHus. BinusiHue painoakTUBHOCTH Ha
’KHBBIC OpraHNU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacnaj. DIeKTPOHHbIN 1
MO3UTPOHHBIN OeTa-pacna. ["'amma-
U3JIy4eHue

53

DHeprus cBA3M HYKJIOHOB B S7pe.

S nepHble peakuuu. fInepHelil peakTop.
[IpoGembl, IepCHEeKTUBBI, IKOJIOTHUECKHE
aCIEKThI ANEPHOU DHEPIETUKU

54

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
pETUCTPALIM DJIEMEHTAPHBIX YACTULL.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3anMo/ieiicTBUs. EquHCcTBO (hrsmueckoit
KapTUHBI MUPa»

55

Bu 38é31H0T0 HeOa. Co3Be3us, IpKue
3BE3/BI, INIAHETHI, UX BUJIMMOE JBUKEHUE.
CosgeuHas cucremMa

56

Comnsaue. CoiHeuHast aKTUBHOCTb.
Hcrounuk sHeprun ConHIa U 3BE3]T




/11

Tema ypoxka

KoanuectBo yacos

Bcero

Kontposbnsie
paboThl

[IpakTueckue
paboThl

Jlara
W3yYCHUS

57

3BE3/1BI, MX OCHOBHBIE XapaKTEPHUCTUKH.
3BE3 MBI ITIaBHOM IIOCIICAOBATCILHOCTH.
BrayTpennee ctpoeHue 3BE31.
CoBpeMeHHbIE NPEACTABICHUS O
MPOMCXOXKACHUH | 3BoJronnu CoJlHIa U
3BE3

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxxenue u neuxxerne ConHIila B
["anakTuke. ['anaktuku. YEpHbIE NBIPHI B
sIpax ralakKTUK

59

Bcenennas. Pas6eranue ranaktuk. Teopus
bonsmioro B3peiBa. PenukroBoe
n3nydyeHne. MertarajiakTuka

HHepemeHHHe po0JIeMbl ACTPOHOMUU

61

KontponbHas padoTa «JI€MEHTHI
aCTPOHOMUU U acTPOPUIUKU»

62

Oo6o06maromuii ypok. Ponb pusuku u
aCTPOHOMHUHU B YIKOHOMUYECKOM,
TCXHOJIOTHICCKOM, COIMAIbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
yesioBeKa

63

O6o6maromuii ypok. Pois u Mecto
(U3UKU ¥ aCTPOHOMUH B COBPEMEHHOI
Hay4HOU KapTHHE MHPa

64

O6o06maromuii ypok. Ponb ¢pusnyeckoit
TeopuH B (POPMUPOBAHUM MTPECTABICHUN
0 (pu3nueckoi KapTHHE MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 0011IEM pATy
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEJICTaBICHUN O IPUPOJIE

66

PesepBHBIN ypok. MarautHoe noie.
ONEeKTpOMarHuTHAs NHIYKIHS

67

PesepsHbIil ypok. OnTuka. OCHOBBI
CHeHaIbHOM TEeOpUN OTHOCUTEIBLHOCTU

68

Pezepublil ypok. KBanroBas ¢usuka.
DeMeHThl aCTPOHOMUU U acTPOPU3UKU

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

YYEBHO-METO/JAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA




» ®uswnka, 10 kmace/ Mskumies I'.., byxosnes b.b., Corckuit H.H. mon penakuueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
» ®duswnka, 11 kiracc/ Msakumes ['.J1., byxosues b.b., Yapyrua B.M. non penakuueit

[TapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnuoreka oOpazoBarensHoro konrenta Munucrepcrsa'"lIpocsemenus"



