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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS Ha YpPOBHE CpPEIHETO OOIIEeTro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUM K pe3ysbTaTam
OCBOCHMsI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke ¢ ydé€roM (enepanbHO paboyelt TPOrpamMmbl BOCIUTAHUS U
KOHIICTIIIUY TIpenoiaBadus ydeOHoro mpenmera «Dusmka» B 00pa3oBaTelbHBIX
Opra"u3anusax Poccuniickon denepanum, peANn3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conepxanue mporpamMmbl 1Mo (U3UKE HampaBlieHO Ha GOpMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydvatonuxcss 10-11 xmaccoB mpu
oOyueHnu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIIbBHOCTHOTO
noaxoja. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiM PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METaNpeIMETHBIM pPe3yJibTaTaMm
OoOy4eHHs, a TaKKE€ YUYUTHIBAET HEOOXOAMMOCTHh peaTH3alMU MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHbIMU mpenaMeramu. B Hei
ONPEENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA Ha YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (U3HKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, TPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKN Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00YUYEHUS;

e cojepkanue yueOHoro npenmera «dusuka» mo rogam o0yueHus.

dusnka Kak Hayka O Haubosee OOIMX 3aKOHAX MPHUPOJABI, BBICTYIAs B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CHCTEMY
3HaHUM 00 oKkpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI
JexKaT B OCHOBE TMPOIECCOB U SBJICHUN, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
¢buzmyeckoir reorpadueit u acrpoHomuen. lcmosb3oBaHME W AKTHUBHOE
npuMeHeHue  (QU3MYECKUX 3HAHMM  ONpeAeNsieT XapakTep W pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe HHEPreTMKH, TPaHCIOpTa, OCBOCHUS
KOCMOCa, TIOJYYEHHUsI HOBBIX MaTEpHalioB C 3aJaHHbIMM CBOMCTBAMH W JIPYTHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJaA B (DOPMHUPOBAHHME €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydaroumxcs, B (opMUpOBaHHUE YMEHHU MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS NP BHITIOJHEHUN UMHU YU4€OHBIX UCCIICTOBAHUM.

B ocHoBy kypca ¢usukm s YpOBHSI CpEIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH pAl HUJIed, KOTOpPhIE MOXXHO paccMaTpuBaTh KakK MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepUall U3 BCEX Pa3fesioB (DU3UKH, BKIIFOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (GU3UKH
o0ObeaMHEH BOKPYr (Qu3Mueckux Teopuid. Benymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIICCTBE U
noJie.

Hoes eymanumapusayuu. EE peanmzamus TIpenoaraeT HCIOJIb30BaHHE
T'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKW, OCMBICICHUE CBSI3U Pa3BUTUS
bu3uKku Cc pa3BuUTHEM OOIIeCTBA, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U KOJIOTHYCCKUMU TIPOOIeMaMHu.

Hoess npuxnaomoit  uanpasnennHocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IMTUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyercs TOCPEICTBOM BBEICHUSI DJIEMEHTOB
CONlep)KaHMsI, TOCBSIIIEHHBIX OJKOJOTHYECKHM MPOOJIIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM palMOHATBHOTO MPUPOIOTIONBE30BAHUS M SKOJIOTHYECKON 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTAaMU Kypca (PU3MKH Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUECKONW TEOpHUH, POJH (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHITUTIOB B COBPEMEHHBIX  TPEACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUM, JUIsI ONHUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUM W
MPOIIECCOB).

CuCTeMHO-JIeSITeTbHOCTHBINM TIOXO0/ B Kypce (DM3UKH peamu3yeTcsi MpexIie
BCETO 3a CYET OpraHU3AIHMH DKCIICPUMEHTATBHOU JCATEIHHOCTH OOYYaFOIIMXCA.
Jns 6a3oBoro ypoBHS Kypca (QU3HKA — OSTO HCIOJIb30BaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U JTAOOpPATOPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OoObeIUHEHBI B OOMIUN CIUCOK yYCHHUYECKHX
MPaKTUYECKUX paboT. BeIgeneHne B yka3aHHOM TepedyHe JabopaTOpPHBIX padoT,
MPOBOJUMBIX JUISI KOHTPOJII M OICHKH, OCYIISCTBISCTCS YYaCTHUKAMH
o0pa3oBaTeILHOIO TMpollecca UCXOMsl M3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHameHuss kKaOuHera ¢usmku. IIpm d>ToM oOecrieunBacTCs  OBJIAJICHHUE
OOyYaroIMMHUCST YMEHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
TIPEIJIOKCHHBIX THITOTE3.

Bonbimoe BHMMaHWE yACHSIETCS PEIICHUI0 PACUYETHBIX M KAaYECTBEHHBIX
3amad. [Ipy 3TOM myia pacU€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHOM (YU3UYECKON MOJIETBIO, TIO3BOJISIONINE PUMEHSATh H3yUYCHHbBIE 3aKOHBI 1



3aKOHOMEPHOCTH KaK W3 OJHOTO pasfeia Kypca, TaK W HHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nemnoB. /[ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJaHUS Ha
OoOBbsICHEHHE TMpOoTeKaHusi (U3MYECKUX SIBJICHUM M MPOILIECCOB B OKPYKAIOIIEH
XKU3HHU, TpeOyrolue BbIOOpa (QU3WYECKONM MOJEIM Il CHUTyallud IPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanuamu DI'OC COO x MarepuasbHO-
TEXHUYECKOMY oOecneyeHnio ydeOHOro rpoiecca 0a30BBIi YpOBEHb Kypca
(bU3MKK Ha ypOBHE CpeIHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThCsl B YCIOBUSIX
MpeAMETHOro KaOuHeTa (M3MKUA WIM B YCIOBUSX HHTETPUPOBAHHOrO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKiIAa. B kabwHeTe (U3WKK TOJDKHO OBITH
HE0OXouMoOe J1abopaTopHOE€ O0OOpYyJAOBaHUE JJIS BBINOJHEHUS YKa3aHHBIX B
nporpamme 1o GU3NKe YYCHHMUYECKUX MPAKTHUYECKUX pabOT M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemoHCTpaninoHHOe o0OoOpyaoBaHuE (QOpPMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHHUMAJIBHOM  JIOCTaTOYHOCTHM M 00OECIEUMBAET TOCTAHOBKY
MEPEUNCIICHHBIX B TporpaMMme 10 (HU3WKE KIIOUEBBIX JIEMOHCTPAIMA IS
WCCJICIOBAHMUSI  M3y4YaeMbIX SIBIGHUA W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, X TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 000OpynOBaHHE Ui YYCHMUECKHX MPAKTUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX oOOydJarommxcs. TeMaTHudecKue KOMIUICKTHI
7a00paToOpHOTO O0OPYNOBAHUS AOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPUOOPOB, @ TaKkKE KOMIBIOTEPHBIX
WU3MEPUTETHLHBIX CUCTEM B BHJIEC ITU(POBBIX JabopaTopuil.

OCHOBHBIMHU HEJISIMH U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opMupoBanue wWHTEpeca W CTPEMJICHHS OOYyYalOmUXCS K HAYYHOMY
W3YUYCHUIO TIPUPOMBI, PA3BUTHE WX HHTCIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA ¥ (POpMUPOBaHHE
MCCJIEIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHMIA OOBSICHATH SIBJICHUS C  HCIIOJIB30BAaHUEM
bu3NYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue TpenCTABICHUNA O POIM (PUBHKU JJIS PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TCXHUKH ¥ TEXHOJIOTHH.

JlocTikeHre 3TuX 1elield oO0ecreunBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

npoliecce 3ydyeHus Kypca (pU3MKu Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus:



e TmpuoOpeTeHne  CUCTEMbl  3HaHUK 00  0o0mmMx  (U3HUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, SJIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (dopMupoBaHHE YMEHMI TPUMEHATH TEOPETHUECKUE 3HAHUSA IS
OOBbsICHEHUS (PU3WYECKUX SBJICHUW B TMPUPOJE U s TPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOW KU3HU;

e OCBOEHME CIOCOOOB pEIICHHS pa3IMYHBIX 33Jad C SIBHO 3aJaHHOU
bu3nueckoil MoOJeNblo, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSITEIIbHOE
co3gaHue (pU3NIeCcKor MOJEIH, aJIeKBaTHON yCIIOBUSAM 3aa4H;

e INOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M IPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAJIM3a W MHTEpPIpPETalud HHPOpMaIuH,
OIpEENEHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHI IJIsl pPa3BUTHS YMEHUN NPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoautcsa 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenyaraempiii B mnporpamMme 1o (U3MKE NEpeuyeHb JTa0OpaTOPHBIX U
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb J€JaeT BbIOOP
IpOBEJCHUS J1a0OpaTOPHBIX pPaOOT M OMNBITOB € YYETOM HWHAMBHIYaJIbHbIX
0COOEHHOCTEM 00YUaIOIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUS

®usnka — Hayka O npupone. HaydHble METOIbI IO3HAHUS OKPYKarOLIEro
Mupa. Ponp dkcrepuMeHTa M TEOPpMHM B IIPOLECCE IIO3HAHUSA IPUPOJBIL.
OKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue ¢u3NUECKUX SBICHUM M mpoueccoB. HayuHble TMIoOTE3bl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Pons m Mecro ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Ananoroele U 1U(GPOBBIE U3MEPUTEIbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEeHUE. OTHOCUTETLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. TpaekTopusi.

ITepemelnienue, CKOpoCTh (CpedaHssi CKOPOCTb, MTHOBEHHass CKOPOCTh) M
YCKOPEHHUE MAaTEepUabHOW TOYKH, MX NPOCKIHWHU HA OCH CHUCTEMBI KOOPAHMHAT.
CnoxeHue nepeMeeHnii U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABMXKeHue. ['paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTH U TEpEeMEIICHUS
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobosHOE TazieHre. Y CKOpeHHe CBOOOTHOTO TTaICHHUS.

KpuBonuneitnoe  aBwxeHue. JIBW)KEHHME  MAaTepUaIbHOM  TOYKH IO
OKPY>KHOCTHU C MOCTOSSHHOM 1O MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [leprnon u yacrtora obpaienus. [LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOIICTBA W NPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JBH>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIEpeJadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€ U B pa3pe:KE€HHOM MTPOCTPAHCTBE.

HaGnronenue nBuxeHus tena, OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOHOTO Ma/IeHHUs.

Hanpasnenue ckopocTH npH IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yyeHne HEPaBHOMEPHOTO JBHKEHHUS C LIEIBIO ONPEICIICHUS MIHOBEHHOU
CKOPOCTH.

HUccnegoBanne COOTHOLICHUSI MEXIY IyTSAMHU, MPOWICHHBIMHA TEIOM 3a
MIOCJICIOBATEIbHBIC PABHBIE NPOMEXKYTKHM BpPEMEHH IMPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue nBuKeHUs MapuKa B BA3KOU KUJIKOCTH.

W3ydenne ABM>KEHUSA Tena, OpOLICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun  otHocurensHOCcTH  [amunes. Ilepswii  3akoH  Hprorona.
HMHepunaibHbIe CHCTEMBI OTCUYETA.

Macca tena. Cuna. I[Ipunnun cynepnosuuuu cuil. Bropoi 3akon HeroTona
JUIS. MAaTEPUAIIBHOW TOUKHU. Tpernii 3aKkoH HbproTOHA 111 MaTeprUalIbHBIX TOUYEK.

3akoH BcemupHoro tsaroreHus. Cuina Tskectu. IlepBasgs Kocmuyeckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, ckonpxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHusl CKOJIBKEHHUS U cuiia TpeHus nokos. KoaddumumeHt tpenus.
Cuiia conpOTUBIIEHUS MPU IBU>KEHUU TEJA B dKUJKOCTH WUJIU Ta3e.

[TocTymarenbHoe U BpaiaTeIbHOE JBMKEHNE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHIJIBI OTHOCHUTENIBHO OCH BpameHusa. [lmedo cuibl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUWE: MOIIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepIuu.

CpaBHeHHE Macc B3aUMOJACHCTBYIOIIMX TEI.

Bropoii 3akoH HerotoHna.

N3mepenue cuit.

CrioxeHune CHiL.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Jiepopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne aBmxeHnus OpycKa Mo HaKJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHHE H
pPE3MHOBOM 00pasIie, OT UX JAePOpMAaIIUH.

HccrnenoBanue yClIOBHA pPaBHOBECHsI TBEPIOTO TeJia, HMEIOIIET0 OCh
BpaIllCHUS.

Tema 3. 3akoHbl cOXpaHeHUus 6 MEXAHUKE

Hmnynbc martepuaibHOW TOUYKM (Teja), CHCTEMbl MaTEPHATIbHBIX TOYEK.

NMIynbC CHIIbI U U3MEHEHHE HMITYJbCa TeJld. 3aKOH COXPAHEHUs HMITYJIbCa.
PeakTuBHOE BHKEHUE.

Pa6Gora cuiibl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[TorenuuanbHas SHEprusl. [TorenuuanbHas SHEprus YIpyro
nepopMupoBaHHoil  mpyxkuHbl. [loTeHuumanbHass HSHeprust Tena  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loreHuuanbHple M HENOTCHUHWAIBHBIE  CHIIBL CBsi3b  paboOTHI
HENOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXaHUYECKOW JHEPruu CHUCTEMBI Tl
3aKOH COXpPAHEHUSI MEXaHUYECKON IHEPTUU.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[Tepexo MOTEHIMATLHOM YHEPTUU B KWHETUYECKYIO U 0OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3ydenune abCOIOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPTUU
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Pa3nen 3. MoJiekyasipHas ¢pu3uka U TepMOIUHAMHKA
Tema 1. Ocnosvt moneKkynapHo-KuHemuy4ecKkoil meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep ABIXKEHHUS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJENIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeleil. Macca u
pa3mepsl MosekyJ. KonnuecTBo BemecTBa. [locTtostHHas ABorapo.

TennoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temneparyp
Lenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUHM HJCaTbHOIO raza. AOCONIOTHAas TeMIeparypa Kak Mmepa
CpEIHEN KWHETHMYECKON SHEPrMy TEIUJIOBOTO JBWXKEHUsS dvactul raza. [llkana
temnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHEe MeHaeneeBa—KiamnepoHa.
3akon JlanbToHa. M3ompoliecchl B UACaIbHOM ra3e C MOCTOSIHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpencTaBiIeHHE H3OMPOIIECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOICTBA W TNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHME BEUIECTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHUSI.

Mopens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, WIUTIOCTPUpPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YpPABHEHHUE COCTOSHHS UICAIBHOTO rasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHHUM
00bEéMa KOMHATHI, JaBJIEHUS U TEMIIEPaTyphl BO3/IyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXTY MTApaMETPAMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepmonuHamuueckass cucrema. BHYTpeHHsSsT SHEpPrusk TEPMOJAMHAMUYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmmuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJEalbHOrO  Ta3a.  Buael  Temonepenauu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAs TEIIOEMKOCTh BELIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsatne 006 amuabaTHOM mpouecce. IlepBblii 3akKOH TEPMOAMHAMUKH.
[IpuMeHeHue TepBOro 3aKOoHa TEPMOJMHAMHUKHM K H3ompoleccam. ['padudeckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmomuHamuku. HeoOpatumocTh MPOIECCOB B MPHUPO/IE.

TerutoBele MamMHbL. [ [pUHIMITBI AEWCTBUS TEIJIOBBIX MAIIUH.
[IpeoOpa3zoBanusi 3HepruM B TEIUIOBBIX MamuHax. KosdduimeHnt mnose3Horo
nevctBus TtemoBoil mamuHbl. [ukn KapHo u ero kosd@uimeHT mnosie3HOro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEH SHEpPruu Tejia MPU COBEPLICHUU PAOOTHI: BBUIET
npoOKK U3 OYTBUIKM TMOJ JACHCTBHEM CXKAaTOrO BO3AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHUs (BUI€OAEMOHCTpALUA).

N3meHenue BHYyTpeHHEN SHEpruu (TeMIepaTyphbl) Tella IpU TeIlonepeaaye.

OmeiT 1o aamabaTHOMYy paCIIMPEHUI0 BO3AyXa (OMBIT C BO3IYITHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHHUSI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3MepeHne yaenbHOM TEIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuyecmea. Pazoevle nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. McnapeHue U kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHwld mnap. YjenpHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JJABJICHHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpemeHHble MaTepuanbl. [LiaBieHue wu
KpUcTaJUM3aius. Y aeapHas TerioTa miasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHudyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpPHUasOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX aPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

Habnronenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpUCTasioB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DnekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DJIeKTpU3alusl Tel. OJEKTpUYeCKUM 3apsan. JlBa Buaa SIEKTPUUECKUX
3apsinoB. IIpOBOJIHMKHK, OUAJAEKTPUKUA U TMOJYOPOBOJHHUKU. 3aKOH COXPaHEHHUS
AIEKTPUUYECKOTO 3apsa.
BzaumopeiictBue 3apsaaoB. 3akoH KysoHa. TodeuHbli 3IEKTpUUYECKUA 3apsil.
DnekTpuyeckoe nose. Hanpssk€HHOCTh dneKTpudeckoro noiis. [IpuHuun



CYHEPHO3ULIUNA AIEKTPUYECKUX IToser. JIMHUKM HanpsyKEHHOCTH JJIEKTPUYECKOTO
TIOJISL.

PaGora cuin  oanekrpocratmueckoro  moisisi.  [lorennmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOMHUKM W JUANEKTPUKM B  DJIEKTPOCTATUYECKOM IIOJIE.
JlupnekTpudueckas IpOHULAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIeKTpoEMKOCTh IIIOCKOr0 KOHAEHCATOpa.
DHeprus 3apspKEHHOIO KOHJIEHCATOopA.

TexHuyecknue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHHME: JIIEKTPOCKOIL,
AIIEKTPOMETpP, DJCKTPOCTAaTHUECKash 3allliTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOAHUKH B 2JIEKTPOCTATUYECKOM I10JIE.

DnekTpocTaTuyecKas 3aluTa.

JINBIEKTPUKH B DJIIEKTPOCTATUYECKOM I10JI€.

3aBUCHUMOCTBh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUS MEXKIAY HUMU U JUIEKTPUUECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku ¢ paznuunix cpeoax

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS 3JIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [10CTOSHHBIN TOK.

Hanpsikenune. 3akon Oma 1151 yyacTka LEnH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEIbHOE COINPOTHBIICHUE BELIECTBA.
ITocnenoBarenpHOE, MAPAIIIEIBHOE, CMELIAHHOE COETMHEHUE IIPOBOIHUKOB.

PaGota oanektpuueckoro Toka. 3akoH J[xoyns—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYILASI CUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA.
3axoH OMa J1J1s1 TOJTHOM (3aMKHYTOM ) AJieKTprudeckoi menu. KopoTkoe 3aMblkaHue.

DOneKkTpoHHass  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DneKkTpuYecKuid TOK B BakyyMe. CBOKCTBA 31IEKTPOHHBIX ITyYKOB.

ITomynpoBOIHHKHY. CobOcTBeHHass U IIpUMECHasi  NPOBOJUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI.

ONEeKTpUYecKuid TOK B PAcTBOpax M paciulaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS JUCCOLMALMS. DIEKTPOIIHU3.



OnekTpudeckuii TOK B razax. (CamMoCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [Inazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIEpMETp,
BOJIbTMETP, PEOCTaT, HMCTOYHMKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHHUS, BAKYYMHBIN JTHO/,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HAIIPSHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS HUJIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEUYECHMS M MaTepHraa.

CMelaHHOE COeTMHEHNE ITPOBOIHUKOB.

[Ipsamoe wu3MepeHHe DSIEKTPOABHXKYyIIEH cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTB CONPOTHUBIIEHUS METAIIOB OT TEMIIEPATYPBI.

IIpoBOIMMOCTE AJIEKTPOIUTOB.

W ckpoBo# paspsi U MPOBOJIUMOCTD BO3yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3ydeHune cMEmaHHOro COEINHEHUS PE3UCTOPOB.

N3mepenne 3IeKTPOABIKYIIEH CHIIBI UCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJIEHUS.

Habmronenue amexrpoiusa.

MeknpeaMeTHbIe CBA3H

N3yuenue xypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce ocylecTBiseTcs ¢
y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMoNoTNY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Medswxcnpeomemnvie nousimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHUWE, HAay4YHbId (akT, TUrnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHMH, JMHEHHas (QyHKUIus,
napaboma, runepOosnia, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMH HA OCU KOOPJUHAT, CJI0)KEHHE BEKTOPOB.

Buonocus: mexanndyeckoe JABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00OOMEH >KMBBIX OPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEN, KUJIKOCTEN U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs AUCCOLIMALIMS,
rajbBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/lyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUW C HMCIOJB30BAHUEM MEXAHH3MOB,
YYET TpEHUS B TEXHUKE, NOAIIMIHUKH, HCIOJIb30BAHHE 3aKOHA COXPAHECHHS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JpYrue), ABUTATE]b BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHaA, OBITOBOM XOJOIMUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHATOB, B TOM YHUCJIE HAHOMATEpPUAJOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIH MIPUHTED, AJIEKTPOHArpEBATEIIbHbBIC npuOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. DiekTpoAMHAMHUKA

Tema 3. Maznummnoe noine. InNeKmpomazHUMHAA UHOYKYUA

IlocTossHHBIE ~ MarHuThl.  B3auMoAeHCTBME  IIOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe mnoJsie. Bexktop MarHuTHOM wuWHAYKOWW. [IpuHmun cynepno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKIMU. KapTuHa JMHUN MarHUTHOU
MHIYKIWAH MOJISI TOCTOSTHHBIX MarHuTOB.

MarauTHOe TMOJie MNPOBOJHMKA C TOKOM. KapThHa JAMHUN WHIYKIUU
MAarHWTHOTO TIOJIA JUIMHHOTO MPSIMOTO MPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaelicTBre mpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJib U HallpaBJICHHE.

Cuna Jlopeniia, €€ MOTy/Ib U HaIpaBjieHUE. [[BUKEHUE 3apsSKEHHON YaCTUIIBI
B OJJHOPOJHOM MarHuTHOM Iojie. PaGota cunbl JlopeHma.

SIBiieHME DNEKTPOMArHUTHOW MHAYKUMH. [lOTOK BEKTOpa MAarHUTHOU
MHOYKUAHW. OJIEKTPOABIKYIAsS CWila HWHAYKIUU. 3aKOH BJEKTPOMArHUTHOU
nHaykiuu dapanes.

BuxpeBoe »snexkTpuueckoe Tmosie. DJIEKTPOABUKYINAS CHJIa UHAYKIUH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

IIpasuio Jlenua.

NHnyKTUBHOCTh.  SIBIGHME CaMOUHAYKIMU. OJEKTPOABUXKYIIAs  CHUJIa
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJIS1 KATYILIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHHUE: ITOCTOSHHBIE
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJBUTATENb, YCKOPUTEIU >SJIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3auMojeiicTBre ABYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME ANEKTPOMATrHUTHOW UHIYKIIUU.

[IpaBuno Jlenna.

3aBUCUMOCTB JJICKTPOJABHKYIICH CHUJIbI MHAYKIIMH OT CKOPOCTH W3MEHEHUS
MarHMTHOIO ITOTOKA.

SIBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomoi

N3ydeHrne MarHuTHOIO IOJI KaTYIIKU C TOKOM.

UccnenoBanne nercTBYS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue sABiIEHUS JIEKTPOMATHUTHON UHAYKIHH.

Pa3nea 5. Kote6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHsle Koj1e0anus

KonebarenrHass  cucrema. CBoOOIHBIE  MEXaHHUYECKHE  KOJIEOAHUS.
["apmonnyeckue konedanus. Ilepuoxa, yactora, ammauTyaa u (aza KoiaeOaHH.
[IpyXMHHBIN MasTHUK. MaTeMaTUYECKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHeprun Mpy TApMOHUYECKUX KOJTeOaHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOIHBIE SJEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYype. AHAJIOIHS MEXAYy MEXaHWYECKUMU U
AIEKTPOMArHUTHBIMU KoJjieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUM B UJCATBHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBieHue o 3aTyXaroluX KojeOaHUsAX. BeIHyXK/IeHHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BeiHy Xk 1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUS.

Ilepemennpiii  TOK. CHHYyCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKA. AMIUIMTYJHOE M JACHCTBYIOLIEE 3HAYEHHE CHJIbI TOKAa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U MoTpedICHUE ANEKTPUUSCKOM
DHEPrur. DKOJIOTMYECKHE PUCKHU NPU MPOU3BOACTBE 3JIEKTpo3HEpruu. KynbTypa
WCITOJIB30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HU.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, IMHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJaeOATEIbHON CUCTEMBI (MPYXKUHHBIA WU
MaTeMaTUYECKUI MasiTHUK).



Habmronenue 3aryxaromux KojaeOaHu.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6nronenue pe3onanca.

CBOOOTHBIC IEKTPOMArHUTHBIE KOJICOaHMSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc mnpu moCIenOBaTENbHOM COEAWHEHHHM PE3UCTOpA, KaTyIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUM 3JIEKTPOIIEpEIadn.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

HccnegoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIEOAaHUHM rpy3a HA HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

UccnegoBanne TmepeMEHHOr0 TOKAa B UENM U3  MOCIEIOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OTHbL

Mexannueckrue BOJIHBL, yCIOBHS pacnpoctpaneHud. llepuon. CkopocThb
pacrnpocTpaHeHuss W JJiuHa BOJIHBL llomepeuHble W TPOJOJIbHBIE BOJIHBI.
HNuTtepdpepenius u nu@pakuust MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoi BonHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIoOMJICHUE, ToJsipu3anus, Iudpaxuus,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLIMIBI paguOCBsI3U U TeleBUuAeHUsA. Panronokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHudyeckre yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu

OO6pa3zoBaHue M pacIpOCTPaHEHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

KomneOGmromieecs Teno kKak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: 1 MPeIOMIICHUSI MEXaHUYECKUX BOJTH.

Hab6nronenue natepdepennnm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOI pE30HaHC.

HabGnronenue cBsizu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0M U
4acTOTOM KOJIeOaHU.



WccnepoBanne  CBOMCTB ~ JJEKTPOMArHUTHBIX  BOJIH: OTpa)K€HHUeE,
peoMIICHUE, TONApU3anus, AMPpakius, uHTephepeHITus.

Tema 3. Onmuxka

['eomerpruueckas ontuka. [IpsMonuHENHOE pacnpoOCTpaHEHHE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToUueUHbIM HCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbld yroja MOJIHOTO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CloxHbIi coctaB 6enoro ceera. L{Ber.

CoOuparomyie u pacceuBaroimve JuH3bl. ToHkas JnuH3a. DOKycHOE
pacCTOsIHUE W ONTHYECKas cuiia TOHKOW JMH3blL. [locTpoeHne m3o00paxkeHuid B
coOuparolmx U paccerBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBeEJIUYEHUE,
JaBaeMo¢€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. HMutepdepenuus cBera. KorepeHTHble HCTOYHHKH.
VYcnoBuss HaOMOAEHHWS MaKCUMyMOB M MHUHMMYMOB B HWHTEp(EpPEHIMOHHOU
KapTHHE OT JIByX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. JudpakunonHas pemérka. YclIoBUe HaOIOIEHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHHuecKue YCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar, NPOCKUMOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OITHKA, TU(PpaKIHOHHAS pelIéTKa, MOJIIPOU]I.

Jlemoncmpayuu

[IpssMONMHENHOE pPacHpOCTpaHEHUE, OTPAKEHHWE M MPEJOMIICHHE CBETa.
OnTuueckue npuOopsbI.

[TosHOE BHYyTpEHHEE OoTpaxkeHue. Monenb CBETOBOAA.

UccnenoBanue cCBONCTB U300paKEHUN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmonenune natepdhepeHIny cBeTa.

Hab6nronenue nudpakium crera.

Habmronenue nucnepcuu cBera.

[TonyyeHue ciekTpa ¢ MOMOILIBIO PU3MBI.

[Tonyuyenue cekTpa ¢ mMOMOIIBIO JUGPAKITMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol



N3mepenne nokasaTtens NpeJoOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.
Habutoienue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cielHAJILHON TEOPUH OTHOCUTEILHOCTH

I'panuibi MIPUMEHUMOCTH KJACCHYECKOM  MEXaHUKH. [Toctynartsl
CIICLIMAJIbHOW TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe€, MPUHIIUI OTHOCUTEIBHOCTH DWHIIITEHHA.

OTHOCUTENBHOCTh OJITHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHHU U COKpAICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YACTUIIBI.

CBs3b MaccChl C PHEPTUEH U UMITYJILCOM PEISATUBUCTCKOM YACTUIIbl. DHEPIrus
MMOKOS.

Pasznen 7. KBantoBasi puszuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprun GOTOHA C €r0 YACTOTON. JHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CToseroBa. 3aKOHBI
dbororddexra. YpaBHenue DiinHmreitHa 11 potodrddekrra. «KpacHas rpaHuia
dbotorddexra.

Hasnenue ceera. OnwiTel I1. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckne yCTpONCTBA U MPAKTHUYECKOE MPUMEHEHHE: (HOTODIEMEHT,
dboTomaTUMK, CoJTHEUHAs OaTtapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(QdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHELIHETO (hoTodddekra.

CBeToauo.

Conneunast OGatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Peszepdopra mo paccessHuiO o -4acTHIL.
ILmanerapnas mopens aroma. Ilocrymatel bopa. M3nydyeHwe u morionieHue
(GOTOHOB MpU TEpexoje aToMa C OJHOTO YpPOBHS JHEPruuM Ha Apyrou. Bumsl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aTOMa BOAOPOJA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpounsa. KopnyckynspHo-BOITHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIeKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.



Jlemoncmpayuu
Mogpens onbita Pesepdopa.
Omnpenenenre AJIMHBI BOJIHBI JIa3epa.
Hab6nronenue muHeHyaThIX CIEKTPOB UBITYyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi
Habmronenue muHegaToro cnekTpa.
Tema 3. AmomHuoe a0po
DKCHEpPUMEHTBI, JOKA3bIBAIOIIME CIIOKHOCTh CTpoeHus sAapa. OTKpbITHE
pagunoaktuBHOCTH.  OmnbiTel  Pesepdopma 1mo  ompedeneHuro  cocTaBa
paavoakTUBHOTO u3nmydeHus. CBoicTtBa anb(a-, Oera-, raMMa-U3Iy4eHUS.
Bimsinue paaoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TpoTOHAa W HelTpoHa. HykinonHas mopens sanpa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M3oTomnsl.
Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oera-pacmnan. [amma-
M3JIy4yeHre. 3aKOH PaJuOaKTUBHOIO pacIajia.
DHeprus CBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. Jledexkt Macchl sapa.
SAnepnsie peakuuu. Jlenenue u CUHTE3 SIEp.
Anepnsiit peaktop. Tepmosiaepubiit cuntes. [IpobiemMbl U EepPCIEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHUE aCIIEKThI IEPHON SHEPTETHKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE IO3UTPOHA.
MeTob1 HaOMIOEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHIL.
@yH1aMEeHTaJIbHbIE B3aUMOAeHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.
TexHuyeckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHUE: T03UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHas bomoa.
Jlemoncmpayuu
Cu€TunK NOHU3HUPYIOLINX YACTHUL.
Vuenuueckuii sxcnepumenm, nabopamopmwie pabomoi
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTorpadusim).

Pa3nen 8. Di1eMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

OTarnbl pa3BUTHS aCTpOoHOMUU. [TprKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gnoro HeOa. Co3Be3mus, sSpkue 3BE3ABI, IUIAHETHI, WX BHIUMOC
JIBIDKCHHE.

CoiHeuHast cucreMa.

Conuue. ConneuHas akTHUBHOCTb. Mcrounuk sHeprum CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpajbHBIA KJlacc —
CBETHUMOCTB». 3BE3/bI TJIABHOM IIOCJICIOBATCIBHOCTH. 3aBUCHMOCTH «Macca —
CBETHMOCTB» JJIsl 3BE3]1 TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEe cTpoeHue



3B€3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOItonMKU CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii I[IyTe — Hama ['amaktuka. Ilomoxenwe u aBwxenue CosHia B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa60ma. Paz0eranne raiakTuk.
Teopus bonbiioro B3peiBa. PeMKTOBOE U3TyUYEHHE.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnnpie mpoOaemMbl aCTPOHOMHM.

Vuenuueckue nabnrooenus

HaOntonenus: HEBOOPYKEHHBIM TJ1a30M C HMCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl OTPE/IeNICHUs TI0JIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3us CeBEPHOTO MOJIyIIAPUS U IPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, manet, Mueunoro IlyTu.

Oo6o0maronee NOBTOpeHnE

Ponp ¢u3uku W acTpOHOMHUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJILHOM M 3TUUYECKOU cdepax NeAaTeIbHOCTH YeoBeKa, POJib U MECTO (U3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOU KapTHHE MUPA, pOJib (PU3UUECKON TEOpUun
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (QU3NUECKOW KapTUHE MHUpPA, MECTO
(dbu3nYecKol KapTUHBI MHUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOIE.

MexnpeaMeTHbIe CBSA3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce oCymiecTBIsSETCs ¢
YYETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
Ouon0rNu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YUYCHHEM METOJOB HAy4HOTO
MO3HAHUS: SIBJICHHE, HAay4yHBIM (akT, rumore3a, Qu3nyuecKas BEJIUYMHA, 3aKOH,
Teopusl, HAOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHNE, MOJICTTh, U3MEPEHHE.

Mamemamuxa: pemwieHUE CUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOCKIHUH HA OCH KOOPJWHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIUMH, MpPU3HAKU TMOJI00US TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TUIOCKUX (puryp u 06béma Ted.

buonoecus: »nextpuueckuwe SBICHUS B JKHBOW MpUpone, KoseOaTenbHbIC
JIBVKCHUS B KMBOM NMPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ICUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBl.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYypa TBEPIBIX
TeJI, MEXaHW3Mbl OOpa30BaHMUS KPUCTALINYECKON PEIMIETKH, CIEeKTPaTbHBINI
aHaJIN3.



l'eocpaghus: MarHUTHBIE TONMIOCA 3€MJIHM, 3aleXH MarHUTHBIX DY,
doTochEMKa 3eMHOM MTOBEPXHOCTH, MPEICKA3AHNE 3eMIICTPSCEHUH.

Texunonocus: JMHUU DJIEKTpOIIEpenay, TEHEpaTop IEPEMEHHOTO TOKa,
AIIEKTPOJBUTATENb, WHAYKUMOHHAs M€4Yb, pajap, PajaHuONpPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKa,
COJIHEYHas Oarapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUSA

OcBoenune yueOHOrO TpeameTra «®Pu3mka» Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIOIINX
JMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « ODU3nKay AOJKHBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIECTBA, pPaCHIMpPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEATM3alUA OCHOBHBIX HAMNpPABICHUMN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU O0YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEYECKUX T'YMAHHCTHUYECKHX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAaMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3alluu;

YMEHHE B3aMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU €SI TENBbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, TOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEICHUSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUECHTHUPYSCh HA MOPAJTIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIEC B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero pu3n4eckon Hayke;



5) Tpya0BOr0 BOCIIMTAHUSI:

UHTEpPEC K pa3nuHbIM cdepam NpodeccuOHaTLHON N1eATebHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOHN M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBINA BBIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUI0 U caMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH;

6) 3K0JI0rHYecKOro BOCITUTAHMS:

c(OPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYPBl, OCO3HAHHE TJI00aJIBHOTO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IJTAHUPOBAHKE U OCYIIECTBICHUE JICUCTBUM B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHMS [IeJIel YCTOMYMBOTO Pa3BUTHS YEJI0BEYECTBA,

pacUIMpEeHHUE OMbITa JIEATEIbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOMINXCS 3HAHUH M0 PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c()OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (DU3UUECKON HAYKHU;

OCO3HaHUE LEHHOCTM HAYYHOW JeATEIbHOCTH, TOTOBHOCTH B IIpoliEecce
U3yYeHUs: (U3HKUM  OCYUIECTBIISITH  MPOEKTHYHD M HMCCIEIOBATEIbCKYIO
NesATEeIbHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckue aeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJIM3UupoBaTh  MNpoOJeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh LEIHU NCATCIBHOCTH, 3aJ1aBaTh MApaMeTPbl U KPUTEPUU KX
JIOCTHKCHUS,
BBISIBJISITH  3aKOHOMEPHOCTH W MNPOTHUBOPEYUS B  pacCMaTpPUBAEMbIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IJIaH pPELICHUs] MPOOJIEMbl C Y4ETOM aHajv3a HWMEIOLIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKU MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPAWUHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEAIBHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAaHHOTO B3aMMO/ICHCTBUSI;
pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ncciienoBarejabcKkue AeiCTBYA .
BJIAJIETh HAYYHOU TEPMHUHOJIOTUEN, KIIFOUEBBIMU MOHIATUAMU U METOAAMHU
(bu3nYeCcKo HAYKH;



BJIa/IETh HABBIKAaMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHON NEATENbHOCTH
B 005acTy PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pemieHHs 3a7ad (PU3MUecKoro CoAep)KaHHs, MPUMEHCHHIO Pa3InIHBIX
METO/IOB ITO3HAHUS;

BIQ/JIETh BUAAMH JACSITEIBHOCTH TO TMOJIYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlY, MPEOOPA30BAHUIO W TPUMEHCHHIO B Pa3IUYHBIX Y4YEOHBIX
CUTYaIUsX, B TOM YHCJIE MIPU CO3/IaHUN YUEOHBIX MMPOEKTOB B 0071acTH (PU3HUKY;

BBISIBJISITh TPUYMHHO-CIIECJCTBEHHBIC CBA3M M aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HAaXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTpbl U KPUTCPUH PEIICHUS,

aHAJIM3UPOBATh IIOJYYEHHbIE B XOJI€ PEILIECHUs 3aJadd pe3yibTarhl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (popMyiHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOM
JESITEIIbBHOCTH, B TOM YHCJIE IIPU U3YUYEHUU (PUBHKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHMSA N0 (U3MKE B TMPAKTUYECKYI0 O00JIaCTh
KHU3HECITSIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJCH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHUS,

CTaBUTh NMPOOJIEMBI U 3a/1a4M, JOIYCKAIOIIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora c undgopmanmei:

BJa/IeTh HaBBIKAMH MOJIy4E€HUs MHPOPMALMU (PU3NYECKOTO COJIEPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh IOUCK, aHAJN3,
CUCTEMAaTH3allMI0 U HHTEpIpeTaluio MH(OPMALUK Pa3IUYHbIX BUAOB U (OpM
MIPEICTABICHNUS;

OLIEHHBATh JOCTOBEPHOCTH MH(OPMALINH;

UCIIOJIb30BaTh  CpeACTBAa MH(MOPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTWIA B PEIICHUHM KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHU3AIIMOHHBIX
3a1a4 ¢ COOMIOJICHHEM TpeOOBaHUM SPrOHOMMKH, TEXHHUKH OE€30IacHOCTH,
TUTHUEHBI, PECypcoCOEepeKeHHs, TMPABOBBIX MW JTHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEp)KaHus B Ppa3lM4HbIX (opmarax c
y4€TOM Ha3zHayeHHs] THPOPMAIIUHU U LIEJIEBOU ayJUTOPHUH, BHIOUPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHMKaTHBHBIE YHHBepCadbHbIe YUeOHbIE 1eiiCTBUS:
OCYLIECTBISITh  OOIIEHHME Ha ypokax (U3MKA M BO  BHE-ypOUYHOU
NEeATEIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMd H  CMsT4aTh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pEHHUSI C HCIIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB;

MOHUMATh U HCIIOJB30BaTh MPEUMYIECTBA KOMAHIHOW M WHAMBUIYaIbHOM
paboTHI;

BBIOMpATh TEMATHKy U METOJAbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUIEKTHBA,

NpUHUMATh  [EJIM COBMECTHOH  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JEHCTBUS TO €€ IOCTHIKEHUIO: COCTaBJATh IUIAH JCWCTBUM,
pacnpeneniaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHMBAaTh Ka4yeCTBO CBOETO BKJaJa M KaXKJIOTO YYacTHHKA KOMaHIbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTb HOBBIE IMPOEKThI, OLEHUBATh HJEH C T[O3ULUU HOBU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEIEHHWE B Pa3TUYHBIX
CUTYaIUsIX, IPOSBISTH TBOPUECTBO  BOOOpAKEHNE, OBITh HHUIIUATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIE 1eHCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENbHYIO AESITENbHOCTh B 00IacTH
GU3MKK ¥ aCTPOHOMHUHM, BBIABISATH NPOOJIEMBI, CTaBUTh W (POPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTaBJIATh IJIaH PEIIeHUS PacYE€THBIX M KaueCTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS TPAKTUYECKOM pabOThl C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYyaIUsIM;

paclMpaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JeaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHuE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYIUIIMK B 00JIacTu
(bU3HUKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHANbHBIN HHTE/VIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIQJIETh  HaBBIKAMU  [O3HABAaTEIbHOM  pEeQIIEKCHM KAk  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX IMPOILIECCOB, HX PE3YyJbTaTOB U
OCHOBaHMUI;



MCIIOJIH30BaTh MPUEMBI pe(IIeKCUH I OIEHKH CHTYallld, BHIOOpA BEPHOTO
pEIICHMST;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO MPUHHUMATh PEIICHUS MO UX
CHU)KCHHUIO;

OpUHUMATh MOTHBBI W apryMEHThl APYrMX TMpH aHAIU3€ pe3yIbTaToB
NEeSTEeIbHOCTH;

OpUHUMATh ceOsl, MOHMMAasi CBOM HEJAOCTATKHU U JOCTOUHCTBA,

OpUHUMATh MOTHBBI W apryMEHTBhl APYrMX TMpH aHAIU3€ pe3yIbTaToB
NEeSTEeIbHOCTH;

IpU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OLIUOKU.

B mporecce mocTrKeHUS] TUYHOCTHBIX PE3YJBTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3uMKe s YPOBHS CpeAHEro oOmiero ooOpa3oBaHus y OOy4aromIuXcs
COBEPIICHCTBYETCS HYMOLIMOHAIIbHBIN UHTEIUICKT, Ipenoararo i
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAIIBHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHA COOCTBEHHOM AMOLIMOHAIBHOMN chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
HYMOIMOHAIILHBIM U3MEHEHUSIM U MIPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpEMJICHUE K JOCTIXKCHHIO 1IETTH U
yCrexy, ONTHMH3M, WHHIIMATHBHOCTh, YMEHHUE MEHCTBOBATh HCXOJNS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOUYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YUYUTHIBaTH €ro TMpPH OCYIIECTBICHHH OOIIEHHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kJacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb cHOpMHUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (POPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B PAKTUYECKON €SI TETHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS] HU3YyYEHHBIX (PU3UUECKHX MOJAENEH:
MaTepuaibHas TOUYKa, UHEpIUaIbHasl cUCTeMa OTCUYETa, aDCOIIOTHO TBEPJOE TENO,
UJICAJIBHBIN I'a3, MOJEJIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MpU pelieHnn (PU3nYecKux 3ajay;



pacno3HaBaTh (GU3MUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
AJIEKTPOJUHAMMUKHU: PABHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSMOJMHEUMHOE
JIBI)KCHUE, CBOOOJHOE TMajJeHUE TEJ, JBHXKEHHUE II0 OKPYKHOCTH, HHEPIHS,
B3auMoJIeiicTBE Tell, AU dy3usi, OPOyHOBCKOE ABUKEHUE, CTPOCHUE >KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHNE 00BEMA TeJl MPU HArpEeBaHUU (OXJIAXK]ICHHH ), TETJIOBOE
paBHOBECHUE, WCIIAPEHUE, KOHACHCALMSA, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIIECHUE,
BJIQ&KHOCTH BO3/yXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKIY IIapaMeTpaMHM COCTOSIHMSL Ta3a B HM3OIPOILECCaX,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

OTHUCBHIBATh MEXAHUYECKOE JBUIKCHUE, HCIOJIb3YSl (PU3MUECKUE BEITUUYUHBI:
KOOpJAWHATA, IYyTh, IMEPEMELICHUE, CKOPOCTh, YCKOpPEHHME, Mmacca Tella, CHIIA,
AMITYJIbC TeJla, KHUHETUYECKasl JHEPIus, MOTCHIUANbHAs SHEPrUsi, MEXaHUYECKas
paboTa, MexaHW4YecKas MOIIHOCTb;, IpHW OIMCAHWH TIPABUIBHO TPAKTOBATh
(U3UYECKUIT CMBICT HCIOJIB3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U CIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMUHUHY C JAPYTUMHU
BEJIMYNHAMU;

OIUCBHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (u3nueckue BEIWYMHBI: JIaBJIICHHE Ta3za, TEMIIeparypa, CpeIHss
KUHETUYECKAsA DHEPTUS XaOTUYECKOTIO JNBMIKEHUS MOJIEKYJI, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, padora rasa,
KO3(phUIIMEHT TOJIE3HOTO JCHCTBHS TEIJIOBOTO JBUTATENS, IPU OIMHUCAHHUH
MPaBWJIBHO TPaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEeMbIX BEIMYHH, HX
0003HaYCHUST W CIWHMIBI, HAXOIUTh (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(hU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYEHHBIC AIIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUSL (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEITUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JIE, HAMPSKEHHOCTD IOJIsI, IOTEHLIMAJ, PA3HOCTh MOTEHIUAJIOB,;
IpU OMHWCAHWHM TIPABWJIHBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIB3YEMbIX
BEIIMYMH, WX OOO3HAYCHMsS] M EIWHHIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMUMHY C IPYTUMH BETUUNHAMU;

aHaJM3UPOBaTh (PU3NYECKUE TPOIIECCHl U SIBICHUSI, UCTOJIb3Ys (HhU3NUECKUE
3aKOHBI ¥ IIPUHIHUIBL: 3aKOH BceMUPHOTO TAroTeHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHUYECKOM OJHEPruH, 3aKOH COXPAHEHUS HMITYJIbCA,
MPUHLMI CYNEPIO3ULMUA CUJI, NPUHLUMUI PABHONPABUS HHEPLUHUAIBHBIX CHUCTEM
OTCUETA, MOJIEKYJISIPHO-KUHETUUYECKYID TEOPUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEJHEN KUHETUUYECKOU DHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TemmnepaTypoi, MEPBbI 3aKOH TEPMOAUMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsia, 3akoH KyroHa, mpu 3TOM pas3nuyaTh CIOBECHYIO



(bOopMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHILMUIBI JCUCTBUS MAallWH, MNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIOJIB30BAHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICAOBAHUIO (PU3MUYECKUX SBJICHUU U
MPOIIECCOB C HCHOJB30BAHWEM MPSIMBIX U KOCBEHHBIX H3MEPEHHM, MPH 3TOM
dbopmynupoBath mpobieMy/3amady W THIOTE3Y Yy4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0O0pYyJOBaHMS, MPOBOAUTH OMBIT U
bopMyIUpOBaTh BHIBOIBI;

OCYIIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIUYMH, IIPU
3TOM BBIOHMpaTh ONTHUMAJBHBIN CIIOCO0 M3MEPEHHUS W HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKHU MOTPEITHOCTEN N3MEPEHHUI;

UCCIIEZIOBaTh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYMHAMHU  C
UCIOJIb30BaHUEM TMPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
¢bukcupoBaTh pPE3yIabTATHl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYHH B
BUJIe Ta0muil U TpaduKOB, IeTaTh BEIBOBI 110 pe3yIbTaTaM UCCIICIOBAHMS,

cobJiroaTh mpaBuia 0€30MacHOTO TpyJa MpHU MPOBEICHUM HCCICTOBaHUM B
pamMkKax y4eOHOro 3KCIEepUMEHTa, Y4YeOHO-HCCIEeIOBAaTENbCKOW W MPOEKTHOM
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
o0opyIoBaHUS;

pemiaTh pacu€THble 3aJa4d C SBHO 3a/JlaHHOM (PU3MYECKON MOJEIbIO,
UCIOJIB3YS (Pr3HUEcKUe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3a7a4u
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (GU3HMUECKUE BEIMYUHBI U (HOPMYJIBI,
HEOOXOJuMbIe JUJIsl €€ pelIeHUs, NMPOBOJUTh Pacu€Thl M OLICHUBATh PEaJbHOCTh
MOJTy4YE€HHOTO 3HaUCHUs (PU3MUECKON BEITMUNHBL,

pelaTh KaueCTBEHHBIC 331aUM: BHICTPAUBATh JTIOTUYECKU HEMPOTHBOPEUUBYIO
LENOYKY PAacCyX JCHUH C OMOpPOM Ha HM3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
(bU3UYCECKHC SBICHNUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
WHGOPMAIIMOHHBIE TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
U TpeJICTaBlIeHNs Y4eOHON U HAYyYHO-TIOMYJISIpHOM MH(GOpPMAaINK, MOTYyYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyI0 HH(POPMAIIUIO;

NPUBOIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU W TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW KU3HU
Ui obecriedeHust 0€30MacHOCTH TpU 00pallleHuu ¢ MPUOOpaMHu U TEXHUYECKUMU



YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEJECHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYyIIE C BHIIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh pabOTy TPYIIbl, PAMOHAIBHO PACIPEACTATh OOS3aHHOCTH H
IJIAHUPOBATH JICSITEIILHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJleKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B pEHIEHUE pacCMATPUBAEMON MTPOOIEMBI.

K xonmy obyuenuss B 11 kjacce mpenMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMeEpax poiib U MecTo (GU3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YyHOW KapTUHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUW, B MPAKTUYECKOW NESITEIbHOCTU JIOJEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3NUECKUX MOJETEH:
TOYEUHBIN AJEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTrO siapa MpH PEHICHUH (PU3NYECKUX
3a/1ay;

pacrio3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKU: DJIEKTPUUECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUWS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsiji, dJICKTPOMArHUTHBIE KoJIeOaHUsI U
BOJIHBI, TPSIMOJIMHEWHOE paclIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPeIOMIICHHE,
uHTeppepeHus, audpakuuss © TNOJApU3als CBETa, JUCHEPCHs CBETa,
dboTtoanekTpudecknii 3gphexT (hoTodrddheKT), CBeTOBOS AaBieHNE, BOSHUKHOBEHUE
JUHEWYaTOro CIHEKTpa aroMa BOJOPOJA, €CTECTBEHHass M HUCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OTNMUCBHIBATh W3YUYECHHBIC CBOWMCTBA BEIIECTBA (DJECKTPUUECKHE, MArHUTHEHIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCIOJIB3Ysl (pU3MdYecKrue BETUUYHHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKa, JIEKTPUUECKOE HAMPSIKEHUE, IICKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cuia Awmmepa, cujia JlopeHna, WHIYKTUBHOCTH
KaTYIIIKU, SHEPTUs AJICKTPUUECKOTO M MArHUTHOTO TMOJIeHd, MEepUuoJ MU 4YacToTa
KojeOaHnii B KoseOaTenbHOM KOHTYpe, 3apsii U CWia TOKa B IIpoliecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CHUJIa JIMH3bI, TIPU OINHCAHUU NPABUIBHO TPAKTOBATh (PU3MUECKUN
CMBIC]I HCIOJb3YEMBIX BEJIMYMH, HX OOO3HAYEHUs U E€JIMHHUIIbI, YKa3bIBATb
dbopMymbl, CBS3BIBAIONIME JAaHHYH (U3HYECKYI) BEIMYUHY C JPYyTUMHA
BEJIMYMHAMU;



ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBIICHHSI W IIPOLIECCHI, HCHOJIb3Ys
bu3NYecKue BEIMYHMHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUO]I MOTypaciaa, SHEPTUsl CBSI3U
aTOMHBIX SIIEP, MPU OINMCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICI
WCITOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHMsS] W EAUHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSI3bIBAIONIME JaHHYIO (DU3UYECKYI0 BEIUYUHY C JIPYTUMHU BeJIUYUHAMH,
BBIYUCIISITH 3HAaUCHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (U3MUYECKHE MPOLECCHl U SBJICHMS, UCTONb3Ysl (HU3UUECKUE
3aKOHbI ¥ MPUHLHUINBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapaJUIEIbHOIO
COCOMHECHUS TMPOBOJHUKOB, 3aKOH Jloyns—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH NPSIMOJIMHENHOTO PACIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHE OWHINTEHHA Mg doTodrddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MAaCcCOBOIO YHMCia, MOCTynaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacraja, Mpy 3TOM pa3inyaTh CJIOBECHYIO (POPMYJIUPOBKY
3aKOHA, €r0 MAaTeMaTH4YECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, OO0JIacTH)
MIPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CHJIbl AMniepa u cuiibl JlopeHna;

CTPOUTh W ONMUCHIBATH M300pAKEHHUE, CO3JaBAEMOE IUIOCKUM 3E€PKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICAOBAHUIO (PU3MUYECKUX SBJICHUN U
IPOLIECCOB C HCIOJB30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEPEHUH: MHPU HTOM
dbopmynHupoBaTh TpoOJEMy/3adady W THUIIOTE3y YYEOHOro SKCIEePUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOPYJIOBaHMS, MPOBOAUTH OIBIT U
bopMyIHpOBaTh BIBOJIHI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPECHUS] (PU3NUECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBINA CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH IOTPELIHOCTEN U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIUYHMH C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHUM: MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUpPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYMH B BHUEC TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOmro/1aTh MpaBmiia 6€30MacHOT0 TPy/la MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OJKCIEPUMEHTa, Y4YeOHO-MCCIIEIOBATEIBCKOH W IMPOCKTHOU
JEATEIIbHOCTH C HUCIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIaOOPaTOPHOTO
000py10BaHUS;

pemarh pacuéTHhlE 3ama4dl C SBHO 3aJlaHHOW (PU3WYECKON MOJEIbIO,
UCIOJTB3Ys (PM3UYECKUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAIIW3a YCIOBUS 3a/1a91



BbIOHpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIBL,
HEOOXOJUMbIE NIl €€ pElIeHUs, MPOBOIUTH PAcuéThl M OLICHUBATh PEaJbHOCTH
MOJIy4YE€HHOTI'0 3Hau€HUs (PU3HUECKON BEIMUUHBL;

pelaTh KaueCTBEHHBIE 331aU: BBICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LENOYKY PacCyX JCHUH C OMOpPOM Ha HM3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
bu3ndecKue SIBICHUS;

UCIIONIb30BAaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTUHU I MTOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U MPEACTABIICHUS YUEOHON M Hay4YHO-TIOIYJIIPHOW MH(pOpMalUK, MOITyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

OOBSICHATh TPHUHIMIIBI JCHCTBUS MAaIlluH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX O€30MacCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

OPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA TO (PU3MKE B MOBCEIHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH P OOpAILEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0POBbS M COOJIIOICHUS HOPM JKOJOTHYECKOTO
TOBEJICHUA B OKPYKAIOUIEH Cpee;

paboTaTh B TpyNIe C BBIIOJHEHUEM pPa3JIMYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBAaTh pPabOTy TPYNIBL, PAMOHAIBHO pACIPENeNsaTh OOS3aHHOCTH W
IUTAHUPOBATh JCATEIHLHOCTh B HECTAHJAPTHBIX CHUTYyAIlHsX, aJleKBaTHO OILICHHWBAThH
BKJIAJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIbI B pEIICHUE PacCMaTpUBAaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Koau4decTBO yacos DJIeKTPOHHbIE NabopaTtopHoe
HaumenoBanue pa3aesioB u (uudposbie) obopypoBaHue
Ne n/m Konrposnbubie | IlpakTuueckue "
TeM MPOorpaMMbl Bcero p : o0pa3oBaTe/IbHbIE Bcero " Touku
padoThI padoThI pecypehI pocra”
Paznen 1. DU3UKA U METOJIbI HAYYHOI'O ITIO3HAHU S
11 ®dusuKa U METOIbl HAYYHOI' O 2 bu6nuoreka [IOK
' HO3HAHUS https://m.eds00.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
L1 Releon
bubmuorexa [JOK «U3mepeHune
2.1 K 5
HHCMaTHRa https://m.edsoo.ru/7f41bf72 | yckopeHua
TEN»
U1 Releon
bubmuorexa [JOK «U3mepeHmne
2.2 7
Hunavimia https://m.edsoo.ru/7f41bf72 | yckopeHus
TEN»
3aKOHBI COXpaHEHUS B bu6muoreka [IOK
2.3 6 1 1
MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJISIPHO- bubnmnoreka [JOK
3.1 . 9 1
KMHETUYECKON TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKH 10 1 bubnuotexa [JOK L1 Releon



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

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

«MN3mepeHune

Temneparypbl
Tena» (AaTymK
Temnepartypbl)

L1 Releon
«MN3mepeHune
ArperaTHble COCTOSTHHS bubnmoreka [JOK
3.3 5 TemnepaTypbl
BeliecTBa. @a3oBbie NEPEXO0Ibl https://m.edsoo.ru/7f41bf72
Tena» (OAaTuuK
Temneparypbl)
Uroro no pazneny 24
Paznen 4. 3JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 1
dUeKTpocTaThka 0 https://m.edsoo.ru/7f41bf72
U1 Releon
«M3mepeHne
. . CWAbI TOKa 1
[TocTosiHHBIN 27eKTpUYECKU bu6muoreka [IOK
4.2 12 HanpaXKeHNA»
TOK. TOKHM B pa3jau4HbIX cpenax https://m.edsoo.ru/7f41bf72
(aaTumk cunbl
TOKa M AaTuuK
HanpAXeHns)
Hroro no paszneny 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KJIACC

Kouun4yecTBO 9acoB JJIeKTPOHHbIE Na6opaTtopHoe
Ne HaumeHnoBanue pa3aesoB u (ungposbie) obopypoBaHue
n/n TEM IMPOrPaMMblI Bcero Kontpoapueie | IMpaxkruueckue o0pa3oBaTe/IbHbIE Bcero " Touku
padoThI padoThI pecypenI pocra”
Pazpnen 1. 3JIEKTPOANMHAMMUKA
U1 Releon
«M3mepeHune
MarHuTHOM
MarsauTHoe 1oJIe. bubmuoreka [[OK
1.1 11 1 3 NHOYKLMN»
DeKTpOMarHuTHast MHIY KIS https://m.edsoo.ru/7f41c97c
(naTumk
MarHuTHOM
WUHAYKLUNN)
Hroro no pazneny 11
Paznen 2. KOJIEBAHUWSI 1 BOJIHBI
L1 Releon
«Ocumnnorpad»
21 Mexanudeckue u 9 1 bubGnuoreka IIOK Sancisz?eH ne
AJIEKTPOMArHUTHBIC KOJICOAHUS https://m.edsoo.ru/7f41c97c
nepuoza.
aMnanTyapl
KonebaHui)
L1 Releon
«Ocumnnorpad»
59 Mexannueckue u 5 1 bubmmoreka IIOK Onpepenexne
3IIEKTPOMArHUTHBIE BOJTHBI https://m.edso0.ru/7f41c97c | 4acToThI,
nepuoza.

amnanTyapl



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

KonebaHwuit)

2.3

Ontuka

10

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny

24

Paszea 3. OCHOBBI CIIENUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIELIUAIBHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [{OK
4.1 6
DIIEMCHTHI KBAHTOBOH OIITHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 571pO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 ONeMEHTBI aCTPOHOMHH U 7 1 bubmnorexa IIOK

' acTpOPHU3UKH https://m.edsoo.ru/7f41c97¢

Hroro no paszneny 7

Pa3gen 6. OBOBLIAIOHIEE IOBTOPEHUE

LJ1 Releon
bubmuorexa [JOK [AATUMKK:
6.1 0606 4
CDIIAIOIIES NOBTOpeue https://m.edso00.ru/7f41c97c | yckopeHus,

AaBneHuna, Cunbl



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

TOKa u
HanpAXeHus.

Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [lapdentreBoit H.A., AkiimonepHoe o61ecTBo «3marenbeTBo

«HpOCBCHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®dusuka. [Toypounsie pazpadbotku. 10 kimacc. Caypos I0.A.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
®usuka. 10 knacc. DnekrponHoe npuiioxxenue (DVD) k yueOuuky Msikuiesa

I'.41., byxosuesa b.b., Corckoro H.H. (nox pexn. [TapdpentreBoii H.A.)
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