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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpeAHEro oOmero ob6pa3oBaHuUs
paspaboTaHa Ha OCHOBE TMOJOKEHMH U TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOMU
oOpasoBarenbHON nporpammel, npencrabieHHbIx B PI'OC COO, a Taxxke ¢ yuétoM QemepaabHOi
paboueil mporpaMmbl BOCHHUTAHUS M KOHILEIIMHM MpernojaBaHus ydyeOHoro mpeamera «Du3uka» B
oOpa3oBarenpHbIX  opranuzauusax  Poccuiickoit ~ @enmepanuu,  pealu3ylIIUX  OCHOBHbBIE
o0pa3zoBaTenbHbIC IPOTPAMMBI.

Copepxanue MmporpaMMmbl Mo (U3MKE HAMpaBiIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOMU
KapTuHbl Mupa oOyvarommxcs 10-11 kmaccoB mpu oOyueHuM ux (uszuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-ACATEIBHOCTHOTO mojaxoja. IlporpamMma mo ¢u3mke COOTBETCTBYET TPeOOBaHUSIM
OI'OC COO k IMIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM M METAlpPEIMETHBIM pe3yJbTaTam
0o0y4eHHs, a TaKXK€ YYHUTHIBAET HEOOXOAWMOCTh pEATH3AlMU MEXKIPEIMETHBIX CBS3€H (PU3UKHU C
€CTECTBEHHO-HAYYHBIMU yUEOHBIMU IpeaMeTaMu. B Hell ompenenstoTcsi OCHOBHBIC LENH H3y4eHUs
¢u3MKM Ha ypPOBHE CpETHEero oOmero oO0pa3oBaHUs, IJIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS Kypca
(GU3HKY: TNYHOCTHBIE, METANPEAMETHEIE, IPeAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

e [IJIaHUpPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM YHCIE
MPEMETHBIC PE3YIBTATHI 10 TO1aM O0YUYCHHUS;

e coziep>kanue yueOHoro npenmMera «Pu3nkay mo rojgaM oOyueHusl.

Odu3uka Kak Hayka 0 HambOojee OONIMX 3aKOHAX MPUPOJIbI, BBICTYMAas B KayecTBE y4eOHOTO
IpeIMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ] B CHUCTEMY 3HaHUH 00 OKpYKalOIIeM MUpE.
[xonpHBIA Kypc PU3UKU — CUCTEMOOOPA3YIOMIMKA AJI1 €CTEeCTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
IIOCKOJIbKY (PHM3MUYECKHUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHEH,
Ouosiorueit, ¢usnueckoir reorpadueir n actpoHomued. lcmonb3oBaHue M aKTHBHOE NPHUMEHEHHE
¢u3nyecKux 3HAHWM oOmpesenseT XapakTep W pa3BUTHE pa3HOOOpPa3HBIX TEXHOJOTUH B cdepe
OHEPreTUKH, TPAHCIOpPTa, OCBOCHMSI KOCMOCA, IIOJYy4YEHHS HOBBIX MAaTE€pHAIIOB C 3aJaHHBIMU
cBoiicTBaMH M Apyrux. M3ydyeHue Qu3nKu BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHON KapTHHBI MHpa oOyyaromuxcs, B (OpMUPOBAHHE YMEHHH NPUMEHATh HAyYHBIH METO[
MO3HAHUS NP BHIIOJIHEHUH UMHU YYEOHBIX UCCIIEI0BaHUM.

B ocHoBYy Kkypca (pu3MKH Ui YpOBHS CpeJHero oOuiero oOpa3oBaHUs IOJIOKEH psa WIeH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH Kypc SIBISIETCS JIOTUYECKH 3aBEpPUIEHHBIM, OH
COJIEP’KUT Marepuall M3 BCEX pa3lesioB (PU3MKM, BKIIOYAET KaK BOIPOCHl KJIACCHYECKOH, Tak H
COBPEMEHHOW (PU3UKH.

Hoes eenepanuzayuu. B coOTBETCTBUU € HEMl Marepuall Kypca (QU3MKU OOBETUHEH BOKPYT
¢usnueckux teopuil. Beaymum B Kypce siBisieTcst pOpMHUpOBaHUE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJeE.

Hoes cymanumapuzayuu. EE peanuzanus npeArnonaraeT HCIOJb30BaHHE TI'yMaHUTapHOTO
noTeHnrana (GU3NYecKol HayKH, OCMBICIEHUE CBSA3M Pa3BUTHUS (DU3MKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU TPOOIEMaMH.

Hoesa npuxnaonoii manpasenennocmu. Kypc Qu3umku mnpeamnosaraeT 3HAKOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesa oxonocusayuu  peanusyeTcsi TOCPEACTBOM  BBEIEHHS DJJEMEHTOB  COJACpIKaHMS,
MOCBANIEHHBIX 9KOJIOTHYECKUM MPpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKHU
U TEXHOJOTHH, a TaKke OOCYXKICHHS TMpoOJieM palMOHAIBHOTO TMPUPOAONOIb30BAHUS U
HKOJIOTMUYECKOM 0€30MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (GU3UKU Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus SBISIOTCS
¢dbuszmveckue Teopuu (hopMHUpPOBAHUE MPEACTABICHUI O CTPYKTYPE MOCTPOCHUS (PU3HUECKON TEOPHH,
ponu (QyHIaMEHTAJIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O MPUPOE,
rpaHulaX MPUMEHUMOCTH TEOPHL, U1 ONMMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHHUM U MPOLIECCOB).

CuCTeMHO-EeSITETbHOCTHBIM MOIX0A B Kypce (U3MKU pealn3yercss NMPekIe BCEro 3a CuéT
OpraHM3aliy SKCIEepUMEHTAIbHON nedaTenbHOCTH oOyuatommxcs. Jlig 06a3oBOro ypoBHsS Kypca



GU3MKN — O3TO MCIOJIb30BAHUE CHUCTEMBl (POHTAJIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTOpHBIX paboT, KOTOPHIE B IpOrpaMMe 1o Gpu3nke 00beTUHEHBI B OOIIUI CIIUCOK YYEHUYECKHX
IIPAaKTUYEeCKUX paboT. Belnenenue B ykazaHHOM IepedHe Ja0OpaTOpHBIX paboT, MPOBOAUMBIX AJIS
KOHTPOJISI M OLEHKH, OCYLIECTBIISIETCS Yy4YacTHHUKaMU O0pa30BaTEIbHOIO MpoOIecca HCXOAs U3
0cOOEHHOCTEH IIIaHNPOBaHMS U OCHaIleHUs KabuHeTa pusuku. [Ipu 3ToM obecrieunBaeTcs OBIaieHUE
O0y4aroIUMHUCS yMEHUSIMH TPOBOJUTH KOCBEHHBIE W3MEPEHHUsS, HCCIECAOBAHUS 3aBUCUMOCTEH
(GU3MYECKUX BEJTMYMH U IOCTAaHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTES.

bonbiioe BHUMaHUE yIEISE€TCSl PELICHUIO PAacuETHBIX M KaueCTBEHHBIX 3aaad. [lpu stom 1uist
pacu€THBIX 3a/7a4 IMPUOPUTETOM SIBJIAIOTCA 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOH MOJIEINbIO,
MIO3BOJISIIOIINE TPUMEHATh N3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KakK M3 OJHOIO pasjena Kypca, TakK
U MHTErpupys 3HaHUS U3 pPa3HbIX pa3AenoB. [l KauecTBEHHBIX 3a/ad IPUOPUTETOM SBISIOTCS
3aJjaHUs Ha OOBACHEHME IMPOTEKaHWsI (U3UUECKUX SIBIECHUN U IPOLIECCOB B OKPY)KAIOLIEH KU3HHU,
Tpedyrome BbIOOpa GU3NIECKON MOIENN AJIsl CUTYyalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu GI'OC COO k marepHallbHO-TEXHUYECKOMY OOECIEUEHUIO
yaeOHOro mporecca 0a30BBI ypOoBEHb Kypca (PU3WMKH Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHHS
JIOJDKEH M3Y4aThCsl B YCJIOBUSX MPEIMETHOr0 KaOMHETa (PU3MKU UM B YCIOBUSX MHTETPUPOBAHHOIO
KaOMHEeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO MKJIA. B kabuHeTe hu3uku JOIKHO OBITH HEOOXO0IMMOE
nabopaTopHoe 000pynOBaHME AJIS BBIOJHEHUS YKa3aHHBIX B IporpamMme Mo (pU3MKe y4EeHHYECKHX
[IPaKTUYECKUX PabOT U AEMOHCTPALMOHHOE 000pYyI0BaHHE.

JleMOHCTpalMOHHOE 000pyioBaHue (GOpPMUPYETCS B COOTBETCTBUU € MPUHLIUIIOM MUHUMAJIbHON
JOCTaTOYHOCTH M OOECIEUMBACT MMOCTAHOBKY MEPEUYHCICHHBIX B MPOTpaMMe MO (HU3UKE KITFOUEBBIX
JIEMOHCTpalMi JUIs HCCIEAOBAaHUS M3y4aeMbIX SIBIGHMH W MPOLECCOB, SMIUPUYECKUX U
(byHIaMEHTABHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHUI.

JIaGopaTtopHoe 00OpyAOBaHHE [Jsl YYCHMUYECKHX IMPaKTHUECKUX paboT ¢GopmHpyeTcss B BHIE
TEMaTUYECKUX KOMIUIEKTOB U 00ECIeurBaeTCs B pacu€Te OJJHOTO KOMIUIEKTa Ha JBYX OOYyYaroUIUXCs.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpHOTO O0OOpYIOBAaHUS JOJDKHBI OBITh IOCTPOEHBI Ha
KOMIUIEKCHOM HCITOJIb30BAaHUM AHAJIOTOBBIX M HU(POBBIX NPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BUJIE LIU(POBBIX JJAOOpaTOpHil.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

e hopMUpOBaHME HHTEpPEca M CTPEMJICEHUS O0ydYaroIuxcs K HaydHOMY HM3Y4YEHHIO HPUPObI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

epa3BUTHE  TMPEACTABIEHUH O  HAYYHOM  MeTOoAe IMOo3HaHus U  (HOpMHUpOBaHHE
HCCIIEI0BATEILCKOTO OTHOILEHUS K OKPY/KAIOLIUM SIBIICHUSIM;

¢ hopmMHpoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHs] OCHOB CTPOCHUS MaTEpUH
1 (GyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e hopMUpOBaHHE YMEHHUH OOBSACHATH SBJICHUS C HCIOJb30BaHHWEM (U3NYECKUX 3HAHUM U
HAYYHBIX JOKa3aTeNIbCTB;

¢ hopmupoBaHue MpeACTaBICHUI O poiau (PU3MKU Ui Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

JloCTIXKEHHE ATUX Lieel 00ecreunBaeTCsl pellieHHeM CIIEAYIOIINX 3a/1ad B MPOLIECCe U3yUeHUs
Kypca (pU3UKU Ha YPOBHE CpeIHEro o0iero oopa3oBaHus:

® IpHOOpeTeHNe CUCTEMBI 3HaHUI 00 O0IMMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX,
BKJIIOYass MEXaHUKY, MOJEKYJSIPHYIO (PU3HMKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3MKY U 3JIEMEHTHI
acTpopU3UKH;

e hopMUpOBaHME YMEHUH MPUMEHSATh TEOPETHUECKHE 3HAHUS s OObSACHEHHs (U3UUECKUX
SBJICHUI B IPUPOAE U JIJIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;

® OCBOCHME CIOCOOOB PELICHMs Pa3IMYHbIX 33734y C SBHO 3aJaHHON (pu3MuecKol MOJENbIo,
3a7a4, MOPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/IaHNe (PU3MUECKONW MOJIENH, aJeKBAaTHOM YCIOBUSIM
3aJjauu;

®[IOHMMaHHE (U3NUYECKUX OCHOB M TIPUHIMIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX IIPOLECCOB, UX BIMSHUS HAa OKPYKAIOILYIO CPENY;



® OBJIAJICHUE METOJAMU CAMOCTOSITEIbHOTO IUIAHUPOBAaHUS M MPOBEIEHUS (UINYECKUX
SKCIIEPUMEHTOB, aHalM3a W HUHTEepIpeTanud HHQOpPMAlMH, ONpPENENeHUs JIOCTOBEPHOCTHU
IIOJIyYEHHOT'O pe3yJIbTaTa;

®CO3/IaHUE YCJOBUW JUISL Pa3BUTHS YMEHHH MPOCKTHO-UCCIIEIOBATEIbCKOW, TBOPYECKON
JESITeTbHOCTH.

Ha usyuenne pusuku (6a30BbIi ypOBEHB) HA YPOBHE CPEIHET0 00IIEro 00pa3oBaHusi OTBOIUTCS
136 gacoB: B 10 kiacce — 68 gacoB (2 yaca B Hezeno), B 11 kimacce — 68 gacoB (2 yaca B HEJENi0).

[Ipemiaraemelii B mporpamme o (Qu3uKe IepeueHb JIa0OpaTOPHBIX M IMPAKTHUECKUX padoT
SIBIISICTCS. PEKOMEHJIOBAHHBIM, YYHTENb JeJIaeT BEIOOp MPOBEICHHS JTa00PATOPHBIX paOdOT U OMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3zpnen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA

®uszuka — Hayka o npupoxae. Hayunele Mmeroasl IO3HaHMS OKpyskarouiero mupa. Pomib
HKCIEPUMEHTA U TEOPUH B IpOIlecce MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MopenupoBanue GU3NIECKUX SBICHUH U mponeccoB. Hayunsie rumoTe3sl. @U3NUEcKrue 3aKOHBI
u Teopuu. ['paHULIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [TpuHIMNI cOOTBETCTBUS.

Pome u mecto ¢usukum B (QopMupoBaHMHM COBPEMEHHOH HAy4YHOH KapTHHBI MHpa, B
IIPAKTUYECKON AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnanorosble U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxeHue. OTHOCUTENIBHOCTh MEXAHMYECKOro JBHWKeHUs. Cuctema OTcuéra.
Tpaexropus.

[lepememienue, CKOpPOCTh (CpemHsisl CKOPOCTb, MTHOBEHHass CKOpPOCTb) M YCKOpEHHUE
MaTepUaIbHOM TOYKM, WX TPOEKIIMH HAa OCH CHUCTeMbl KoopauHat. CloXeHue MepeMenieHUu u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpsSMOJUHEHHOEe mABWkeHue. [paduku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHrue CBOOOHOTO TTaICHHS.

KpuBonunelinoe nuxxenue. J[BuxeHne MarepuaibHON TOUKH IO OKPYKHOCTH C TIOCTOSIHHOM 110
MOJYJTI0O CKOPOCTHIO. YTJIOBas CKOPOCTh, JUHEWHAs CKOpoCTh. llepwom um dacrtoTa oOpamieHus.
LleHTpocTpeMUTENBHOE YCKOPEHHUE.

TexHudeckue yCTpPOWCTBA W TPAKTUYECKOE MPUMEHEHHE: CIUIOMETp, JBHKEHHE CHAPSIOB,
LIETIHbIE U peMEHHBIE NIEpPEeIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBHKECHHUSL.

[IpeobGpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue aBrkeHus Tena, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTu npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoptoule pabomuol

N3yuenne HepaBHOMEPHOTO JIBMKEHUS C 1IEJIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHHSI MEXKIAY NyTSAMHU, NPOWJIECHHBIMU TEJIOM 3a IOCIEAOBAaTENIbHbBIC

paBHBIE POMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBM)KEHUU C HAYaJIbHOM CKOPOCTBIO, PAaBHOM
HYJIIO.



N3ydeHue qBUKEHUS IapUKa B BI3KON HKUJKOCTH.

W3yuenne nBMKEHUS Teja, OpPOLICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun orHocutensHOocTH [amwtes. Ilepswiii 3akoH Hbprorona. MHepuuanbHbIE CHCTEMBI
OTCY€Ta.

Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoi 3akon HeroToHa juist MmaTepuanibHON
Touku. Tpernii 3akoH Hpr0TOHA 1151 MaTepUATIbHBIX TOYEK.

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

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

Tpenune. Bunbl Tpenus (mokos, ckonbxkeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJBKEHUS M cuia TpeHus nokos. Koapduumment tpenus. Cuia CONMPOTUBIICHUS NPU
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tase.

[TocTynaTensHOE U BpaIlaTeIbHOE ABMKEHUE a0COMIOTHO TBEPIOTO TEa.

MOMEHT Ccuiibl OTHOCUTENBHO OCH BpaieHusd. llneuo cunbl. YciaoBusi paBHOBECHS TBEPIOTO
Tena.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE MPUMEHEHWE: MOJUIMIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIINX TEl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTb CHJIBI YIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHHE CHUII TPEHUS TIOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecusl TBEPAOro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY)KUHE U PE3UHOBOM 00pasiie,
oT ux aedopmariiu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIETO OCh BPAIICHUS.

Tema 3. 3axonvl coxpanenus 6 MexaHuke

Nmnynbe marepuanbHON TOYKM (Tena), CUCTEMbl MaTepHajbHBIX TOYeK. MIMIynbC Cuiibl U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MarepuanbHOM TOUku. TeopeMa 00 M3MEHEHUU KHHETHUECKON SHEPTUH.

[TorennmaneHast »Heprus. IloTeHnuanbHas »HEpPrus ymnpyro aAeGOpMUPOBAHHON MPYKUHBL
[ToTeHunanpHas 3HEeprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[loreHnuanbHple W HeMOTEHUUAIbHbIE CWIbl. CBsA3b pabOThl HEMOTEHLUUANbHBIX CHII C
M3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUU.

VYnupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHudeckne yCTpOMCTBA W IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOIEp, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexona MOTeHIUMATLHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoptoule pabomuol

N3yuenne abCOMOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW PHEpPruH Tejla Ha MpUMeEpe
PacTsDKEHUS PE3UHOBOTO KIyTa.



Pasznea 3. Mogekyasipaasi pu3NKa ¥ TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU Meopul

OcHOBHbBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHUECKONH TEOPHUH M HX OIBITHOE 00OCHOBAaHUE.
BpoynoBckoe nBmwxkenue. Auddysusa. Xapaktep ABWKEHHS W B3aUMOJCHCTBUS YacCTHI[ BEIIECTBA.
Mopnenu cTpoeHus: Ta3oB, )KMIKOCTEH M TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
9THX Mojeneil. Macca u pazmepsl MoJiekyil. Konnuectso Bewectsa. [locTtossHHas ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUUECKOH TEOpUHU
UJealbHOTO ra3a. AOCOIIOTHAs TeMIepaTypa Kak Mepa CpelHeld KUHETHYECKON SHEPruu TEIIOBOTo
nBrKeHns dactul rasa. lllkana temnepatyp KenbBuna. ['a30Bble 3akoHbI. YpaBHeHUe MeHeneeBa—
Kunaneiipona. 3axon Jlanbrona. M3omporecchl B HEaIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHre U30MPOLIECCOB: H30TEpMa, U30X0pa, U300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OmnBITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA, (HOTOrpaduu MOJIEKYII OPraHUIECKUX
COETUHEHUH.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKECHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpYIOLIas IPUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre mMacchbl Bo3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpEHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmonnHaMuyeckasi cucteMa. BHyTpeHHsISI SHEPTUs TEPMOAMHAMUYECKON CHCTEMBI 1 CIIOCOOBI
e€¢ u3MmeHeHus. KomudecTtBo TemnoTel M paboTa. BHYTpeHHsISI SHEprusi 0AHOATOMHOIO HJEAJIbHOTO
raza. Buzapl Tennonepenauu: TEMIONPOBOAHOCTb, KOHBEKLIMS, M3Iy4eHHUE. YenbHas TEMI0EMKOCTh
BeniecTBa. KoanuecTBo TemnoThl npu Temionepeaaye.

[Tonstue o0 agmabatHOM mportiecce. [lepBriii 3akoH TepMoauHamuKu. [IprMeHeHHe mepBOTO
3aKOHA TEPMOAMHAMMKHU K H30mpolieccaM. ['papuueckast uHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1eccoB B IPUPOJE.

TennoBele MamuHbl. [IpuHIUNBEl nelcTBUS TeIUIOBBIX MaminH. [IpeoOGpa3oBaHust >HEpruu B
TerioBbiX MammHaxX. KoagdunueHnt nmonesHoro aeiictBusi TeroBoi MamuHbl. [{ukn KapHo u ero
KO3 (HUILIMEHT MOJIE3HOro AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIII0IHEPTETHKH.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE NMPUMEHEHUE: JABUTaTellb BHYTPEHHETO CrOpaHwus,
OBITOBON XOJOJUIBHUK, KOHIUITMOHED.

Jlemoncmpayuu

W3meHeHre BHYTpPEHHEW 3HEPTUU Teja MPH COBEPIIEHUH pabOThI: BbUIET NMPOOKHU M3 OYTHUIKH
MO JIEHCTBUEM CXKATOTO BO3[yXa, HarpeBaHue H¢upa B JATYHHOW TpyOKe MyTEM TpeHUs
(BuIEOIEMOHCTpAITHS ).

N3meneHue BHyTpeHHEH dHEepTUn (TeMIepaTyphl) Tella U TeIUIonepeave.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanus eeujecmea. Pazosvie nepexool

[TapoobpazoBanne u KoHnaeHcauus. Mcmapenune u xunenue. AOCONMIOTHAasE U OTHOCHUTENbHAs
BIIQXXHOCTh BO37yXa. HacklmeHHbld mmap. YaenbHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS.



Teépnoe Teno. Kpucrammmyeckue u amopdHble Tena. AHH30TPOINUS CBOWCTB KPHUCTAJUIOB.
Kunkue kpucramnel. CoBpeMeHHbIC MaTepualsl. [InaBieHne u KpucTau3anus. Y JeibHas TEIioTa
riasnenus. Cyomumarusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue yCTpOHCTBA UM TNPAKTHUUYECKOE TMPHUMEHEHHUE: TUTPOMETp U TCUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TMOJYYEHHUS] COBPEMEHHBIX MaTepUalioB, B TOM YHCJIE HAaHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu moHM>KEHHOM JIaBJICHHUH.

Crioco6bl U3MEPEHHS BIAXKHOCTH.

Habmroienne HarpeBaHus U IJIaBICHUS KPUCTAILTMYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTAJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

OnexTpuszanus Teia. DIeKTpudyeckuil 3apsna. JBa Buaa anekTpuueckux 3apsnos. IIpoBoanukwy,
JTUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. TodeuHBIN AIEKTPUYECKUN 3apsll. DIEKTPUUECKOE
nosne. Hanpsok€HHOCTh 3ieKTpudecKoro mnojs. [IpuHmuMn cynepno3uuuu 3JIEKTPUYECKUX IOJIEH.
JIuHuy HanpsKEHHOCTH JIEKTPUUECKOTO TOJIS.

PaGora cun snekrpocratuueckoro nois. [lorennuan. Paznocts norenuuanos. [IpoBonnuku u
IUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM ToJie. J{uanekTpruyeckas IpOHUIIAeMOCTb.

OnextpoéMkocTb. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO  KOHAEHCATOpa. OJHEpPrus
3apsKEHHOI0 KOHAEHCATOopa.

TexHuueckue yCTpOHMCTBA M MPAKTHUECKOE MPUMEHEHHUE: BJIEKTPOCKOM, 3IIEKTPOMETP,
ANIEKTPOCTaTUYECKAsl 3allliTa, 3a3€MJIEHHUE AJIEKTPONpUOOpOB, KOHJAEHCATOp, KONMUPOBAIbHBIN
amnmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30OBAHHBIX TEI.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMDNIEKTPUKHU B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTh 3JIEKTPOEMKOCTU IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAAM IJIACTHUH, PACCTOSHUS
MEXy HUMH U TASJIEKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit Inekmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEeKTpUYECKUl TOK. Y CIOBHS CYIIECTBOBaHUS 3JEKTpUUYecKoro Toka. Mcrounnku toka. Cumia
ToKa. [ToCTOSTHHBIN TOK.

Hanpspokenne. 3akon Oma 1 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. Y IEIbHOE CONPOTHBICHUE BemniecTBa. IlociemoBarenbHOE,
[apajuIeIbHOE, CMEIIAHHOE COEANHEHNE TPOBOAHHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIennia. MOImHOCTh AMEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIasi CHWJIa M BHYTPEHHEE COINPOTHUBIEHUE HCTOYHMKA TOKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM) AJIeKTprUeckoi mnemnu. KopoTkoe 3amMbIkaHHeE.

DNEeKTpOHHAsl MPOBOJAUMOCTh TBEPJBIX METAJUIOB. 3aBUCHUMOCTb COINPOTHUBIICHUS METANIOB OT
Temrneparypsl. CBEpXITPOBOIUMOCTb.



DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTY4YKOB.

[MonynpoBonuuku. CoOCTBEHHAsA U MPUMECHAs] IPOBOIUMOCTH HOJTYHIPOBOIHIKOB. CBOCTBA p—
n-nepexona. [TonynpoBogHUKOBEIE TPUOOPBHI.

ONeKTpUYecKUid TOK B pacTBOpaX M paciulaBax dJIEKTPOIMUTOB. DJIEKTPOJUTHYECKAS
aucconuanus. JIEKTPOIIN3.

OnexTpuueckuid TOK B razax. CaMOCTOATENbHBIH M HECAMOCTOSITENIbHBIN paspsa. MosHus.
[Ina3zma.

TexHudeckue yCcTpoMCTBa M INPAKTUYECKOE IPUMEHEHME: aMIIEPMETp, BOJIBTMETP, PEOCTaT,
HCTOYHHUKH TOKA, 3JIEKTPOHArpeBaTelbHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MTPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAaKyyMHBIH JHOJ, TEPMHCTOPbl M (HPOTOPE3UCTOPHI, IMOJYIPOBOJHUKOBBIA U0/,
raJlbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSKCHUS.

3aBUCUMOCTb  CONPOTHUBJICHHMS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBIL, IUIOIIAIU
IIOIIEPEYHOI0 CEYEHUS U MaTepHuaa.

CMenianHO€ COEJUHEHHUE TPOBOJHUKOB.

[IpssmMoe wm3MepeHHe dIIEKTPOABHXKYILEW cuibl. KopoTkoe 3aMmblkaHuE TaJbBAHUYECKOIO
2JIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTHUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS NPOBOJUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne cMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABIKYIIEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habmtonenue snexTpoinusa.

MexnpeamerHblie CBA3H

Wzyuenne kypca ¢usuku OazoBoro ypoBHa B 10 Kiacce ocymiecTBIsieTcss ¢ y4EToM
COJIEpKaTEIIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMU MaT€MaTHUKH, OMOJIOTHH, XUMHUH, reorpaguu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBI3aHHbIE C U3YYEHHUEM METOJ0B HAYYHOT'O MO3HAHUS: SIBJICHUE,
Hay4HbIM (akT, rumnoresa, (Qu3MUecKas BEIMYMHA, 3aKOH, Teopus, HaOIIOJEeHUE, HKCIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHne CUCTeMbl YpaBHEHUH, JTuHelHas (yHKuus, napaboia, runepbona, ux
rpa@uK M CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC, KOCHHYC, TaHT€HC, KOTaHIEHC,
OCHOBHO€ TPUT'OHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U UX IPOCKLIHUUA HA OCU KOOPAMHAT, CIIOXKEHUE
BEKTOPOB.

Buonoeusn: Mexannyeckoe JIBMKEHHE B )KUBOM npupoae, auddysus, ocMoc, TemnooOMeH KUBBIX
OpraHu3MoOB (BUABI TEIUIONEpEayH, TEIJIOBOE PAaBHOBECHE), 3JEKTPUUECKHUE SIBICHHUS B >KUBOUN
IIPUPOJE.

Xumus: ITHCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsE Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH U Ta30B, DIEKTPUYECKHUE CBONCTBA
METaJUIOB, AIEKTPOJIUTHYECKAS TUCCOLMALINSL, TaIbBAaHUKA.

l'eoepaghus: BIa)XHOCTH BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3zoBaHUE JBHKEHUI C HCIIOJIB30BAaHMEM MEXAaHM3MOB, YUET TpEHHUS B
TE€XHMKE, MOJIIUITHUKH, NCII0JIb30BAHNE 3aKOHA COXPAHEHMsI UMITYJIbCA B TEXHUKE (PaKeTa, BOJOMET U
Apyrue), JABUraTelb BHYTPEHHErO CropaHusi, MapoBas TypOHMHA, OBITOBOM  XOJIOJUJIBHUK,
KOHJIULIUOHEDP, TEXHOJIOTUH IOJYyYEHUsT COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCIIE HAHOMATEPUAIIOB, U
HaHOTEXHOJIOTHH, JIEKTPOCTATHUECKas 3allUTa, 3a3€MJICHHE JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, SJEKTPOHArPEeBaTEeNbHbIE PUOOPHI, MEKTPOOCBETUTENbHBIE IPUOOPHI, TaJbBAaHHKA.

11 KJIACC



Pa3znea 4. JjekTpoauHaAMuUKA

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocTostHHbIe MarHuTHI. B3anMopeiicTBUEe NMOCTOSHHBIX MarHUTOB. MarnutHoe noisie. Bektop
MAarHuTHOM MHIYKUMH. lIpMHIMI cynepno3uuuy MarHUTHBIX IOJ€d. JIMHUM MarHUTHOM MHIYKIIMH.
Kaptuna nuHuit MarHUTHOM MHIYKLIUH 11O0JIS1 TOCTOSSHHBIX MAarHUTOB.

MarnuTHO€ 1oJie MPOBOIHUKA ¢ TOKOM. KapTuHa TMHUN WHIYKIIMX MarHUTHOTO TOJISI JTMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHUKA, KaTyIIKU ¢ TOKOoM. OmbIT Dpcrena.
B3anmozeincTere NpoBOJIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuia Jlopenua, e€ MOAyinp W HampasiieHHE. [[BUKeHHE 3apsyKEHHOW YacTHUIbI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cunel Jlopeniia.

SBneHue  3neKTpOMarHUTHOM  WHAYKIUU. [loTOK  Bekropa MarHUTHOM  HMHIYKLHH.
DNEeKTPOABMKYIAsl CUIa MHAYKIMU. 3aKOH 3JIEKTpOMarHuTHON uHaykuuu dapanes.

BuxpeBoe nsnekTpuueckoe mojie. OIEKTPOABMKYIIAS CHJIA HHAYKUMU B TMPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTG. SIBIEHNE CAMOMHYKIIMHU. DJIEKTPOABHIKYILAs CUJIA CAMOMHIYKIIUH.

DHeprusi MarHUTHOT'O MOJIsl KATYIIKU ¢ TOKOM.

DNeKTPOMarHuTHOE TO0JIE.

TexHuueckue  yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHHE: IIOCTOSIHHbIE  MarHMTBHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE FIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TOJISI.

B3aunmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue ANEKTPOMAarHUTHON UHAYKITUH.

IIpasuio JleHua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnenoBanue eicTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOJ1€OAHUA

Konebarenbnas cuctema. CBOOOJHBIE MeXaHUYecKUe Kosnebanusa. ['apMoHnYeckue KoieOaHus.
[Tepuon, yacrora, ammutyna u (aza xonebanuid. [Ipy>kuHHBI MasTHUK. MaTeMaTHYECKU MasTHUK.
VYpaBHeHHe rapMOHUYecKUX Kojebanuil. [IpeBpaiienre sHeprun Npu rapMOHUYECKHX KOJCOaHUSX.

Konebatenpupiii  koHTYp. CBOOOAHBIE JJIEKTPOMATHUTHBIC KOJEOAHUS B  HJICATLHOM
KoJIe0aTenbHOM KOHTYpe. AHAJOTHS MEXIY MEXaHWYECKMMHU U 3JEKTPOMAarHUTHBIMU KOJIEOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B HI€aIbHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaromuX KojeOaHWsIX. BBIHyXIEHHbIE MEXaHHMYECKHE KOJICOaHMS.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CUHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYIHOE U ACHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mnepegaya W HOTPEOJIEHUE HIEKTPUYECKOH HHEPIUU.
OKOJIOTMYECKUE PpHUCKM TIpU  HPOU3BOACTBE  AIEKTpodHepruu. KymbTypa  HMcmonab30BaHUs
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HH.



TexHuueckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHHE: JJICKTPUUECKUH 3BOHOK, T€HEPATOp
MEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIEOATEIHHON CHCTEMBI (NMPYKUHHBIM WM MaTeMaTHYECKUN
MasITHHK).

Habmotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusl.

OciorpaMMsl (3aBUCUMOCTHU CHIIBI TOKA U HAPSDKEHUS OT BPEMEHU ) AJIs DJIEKTPOMArHUTHBIX
KoJ1e0aHuH.

Pe3onanc npu mnocinenoBaTeIbHOM COEQUHEHUU PE3UCTOpa, KAaTyIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TuHUU 3IEKTPOIepeaayuH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanne 3aBUCHUMOCTH TEpHOJA MajiblX KoleOaHUU rpy3a Ha HUTH OT JJMHBI HUTH U
Macchl Ipysa.

HccnepoBanue nepeMeHHOro TOKAa B LEMU U3 MOCIEI0BATEIbHO COCAMHEHHBIX KOHIEHCATOpa,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE 60TIHbL

MexaHuueckrue BOJIHBI, ycioBusi pacrpoctpaHenus. [lepuon. CKoOpocTh pacnpOoCTpaHeHus u
uiiHa BONHBIL. [lomepeunble u mpojosbHbIe BOJMHBL. MHTepdepeHius U Audpakius MeXaHUYECKHX
BOJIH.

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

DONEeKTPOMarHUTHHIE BOJIHBI. YCJOBHSl M3JIy4YEHHUS DJIEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHrtauus BekTopoB E, B, V B snektpoMarHuTHON BoJiHE. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpa)keHUe, IIPEJIOMJIEHUE, HOJISIpHA3aLus, Tudpaxus, uHTepdepeHus. CkopocTb
AJEKTPOMArHUTHBIX BOJIH.

[Ixana sneKTpOMarHuTHBHIX BOJIH. [[puMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TeNEeBUACHUS. Pagnonokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI,
yIIbTPa3ByKOBasl AMArHOCTHKA B TEXHMKE U MEAMIIMHE, pajgap, paJuoNnpuéMHHK, TEJIEBU30P, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpOCTpaHEHUE MOMEPEUHBIX U MPOJIO0IbHBIX BOJH.

KoneOmromnieecs Teno Kak UCTOUYHUK 3BYyKa.

Habmoienne oTpaskeHus U MpeIOMIICHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHny U AMPpakiiuyd MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMITIUTYION M 9aCTOTOM KOJeOaHMiA.

UccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaXeHHE, MPETOMIICHUE, MOISpHU3aLus,
nudpakius, MHTepPEepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacpoCcTpaHeHUE CBETa B OJHOPOIHOM cpene. Jlyd
cBeTa. TOUeUYHbIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakxeHUH B TIIOCKOM 3€pKaje.

[Ipenmomiienne cBera. 3aKOHBI MPETOMIICHUSI cBeTa. AOCOIIOTHBIN IMOKa3aTelnb MPETOMIICHUS.
[TonHnoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroia NoJIHOrO BHYTPEHHETO OTPAXKEHUS.

Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobwuparorue ¥ pacceuBaromye JUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHUE W ONTHYECKAst
cuiia ToHKOHM JuH3bI. [locTpoeHne n300pakeHuit B coOMparomux U paccenBaromux JuH3ax. @opmymna
TOHKOM JIMH3EL. YBEIMUYCHUE, JaBaeMoOe JIUH301.



[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHUKH.

BonnoBast ontuka. MuTtepdepenuus cBera. KorepeHTHbIE MCTOYHHMKH. YCIOBUS HAOIIOACHUS
MakCUMyMOB M MHHHUMYMOB B HMHTEpPPEPEHLHUOHHOW KapTHUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpakius ceera. [udpakiuonHas pemérka. YcioBue HaOMIOACHUS TIAaBHBIX MaKCUMYMOB
[PU NaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyma, ¢oToamnmapar,
MIPOEKIIMOHHBIN armapar, MHKPOCKOII, TEJIEeCKOIl, BOJOKOHHAas OMNTHKAa, MU(paKIUOHHAs pemérka,
MOJISIPOU L.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpaKeHHE U IpeaoMieHue ceeta. OnTuueckue mprudopsl.

IlosnHOE BHYTpEeHHEE OTpakeHHe. MoJieslb CBETOBOIA.

HccnenoBanue cBOWCTB 300paKeHHI B TUH3AX.

Mopenn MEUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknuu cBera.

Habmronenue aucnepcun cBera.

[TosydyeHune cnekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEUIETKY.

Habmronenne monsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokasaresns IpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHHI B TUH3AX.

HaGmronenue qucnepcuu cera.

Pa3nen 6. OcHOBBI crienMAIbHOM TEOPUH OTHOCHUTEILHOCTH

I'panuibl TPUMEHUMOCTH KJIACCMYECKOM MexaHuku. [locTynaTel crenuanbHOH TEOpHH
OTHOCUTEILHOCTH: MHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMe, IPUHITUI OTHOCHUTEIHHOCTH
DOWHIITEWHA.

OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlEHNE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol KEAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruum (OTOHA C €ro YacTOTOM. DHEPrust U HMITYIbC
¢doroHna.

OtkpsiTue u uccinengoanue orosaddexra. OnbiTel A. I'. CroneroBa. 3akoHbl poTorddekra.
VYpaBuenue DiinmreiiHa i poroaddexra. «KpacHas rpanuna» Gotorddexra.

JaBnenne cBera. OnwiTel [1. H. JIeGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M MPAaKTHUYECKOE NpPHUMEHEHHe: (OoTo3aeMeHT, (POTOAATUHK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTaHOBKE C IUHKOBOU IIIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

Cseroauon.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnwiTel Pezepdopna mo paccesauro o -gactuil. [lnanerapHas Monaens
aroma. [loctynarel bopa. M3nydenue u noryomeHre GOTOHOB MPU MEPEX0/Ie aToMa C OJJHOTO YPOBHS
SHEpruu Ha Jpyroi. Buasl cnektpoB. CHEeKTp YpOBHEHM SHEPTUM aTOMa BOJOPOIA.



BonHoBbie cBoiicTBa yacTull. Bonuel ge bpoiins. KopnyckynsspHO-BOIHOBOM yaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.

TexHuyeckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHUE: CIIEKTPAJIbHBIN aHalu3 (CIIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

OrnpenenieHne JIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyUYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

Haburoienue TMHEeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, J10Ka3bIBAIOLIUE CIIO)KHOCTh CTPOEHUs sAnapa. OTKpbITHE pPaguOaKTUBHOCTH.
OmnsiTel Pezepdopaa no onpeenennto coctaBa paInoakTUBHOTO u3inydenus. CBoiicTa anbda-, GeTa-,
raMMma-u3ilydeHus. BiausHue paaroakTHBHOCTH Ha KUBbIE OPraHU3MBL.

OtkpeiTHe TIpOoTOHA M HeWTpoHa. Hyknonnas monens siapa ['eitsenGepra—MBanenko. 3apsn
anpa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnaa. ONEKTPOHHBIM U TO3UTPOHHBIA Oera-pacman. [amma-uzmydenue. 3aKoH
pPaZvoaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusle peakuuu. JleieHHe U CUHTE3 SAEP.

SAnepusiii peakrop. Tepmosinepusiit cuntes. [IpoOrembl U MEPCIEKTUBBI SIAEPHONU IHEPTETUKH.
DKOJIOTMYECKHE aCIEKThI sIIEPHON IHEPTETUKH.

DneMeHTapHble yacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto1p1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUS. EAMHCTBO (pM3NUecKOil KapTHHBI MUpa.

TexHnueckue yCTpOHCTBA M TNPAKTHUUECKOE IPUMEHEHHE: JI03UMETp, Kamepa BunbcoHa,
SJICPHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HccnenoBanue TpeKoB 4acTHIL (II0 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Oransl pa3BUTHs acTpoHOMHUU. [IpuKiIagHOEe 1 MUPOBO33pEHUECKOE 3HAUCHHE aCTPOHOMHUH.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, X BUIUMOE ABHKCHHUE.

Conneynas cucrema.

Connue. ConneyHasi akTUBHOCTh. Mcrounuk sHepruu CoJsiHLA M 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. JluarpamMma  «CHEKTPabHBIA KJIacC — CBETHUMOCTB». 3BE3IbI  TJIABHOMU
MOCJIeI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS 3BE3]1 TJIABHOM MOCIEA0BATEIbHOCTH.
Buytpennee crpoenue 3831, CoBpeMEeHHbIE MTPEICTAaBICHHS O IPOUCXO0KIEHUH U 3BoMonu ConHia
1 3BE3]1. DTallbl )KMU3HU 3BE3.

Muneunsiii Ilyte — nHama Tamaktuka. Ilonoxenune n awxkenne Connua B ['amaktuke. Tumbl
rajiakTuk. PajuoranakTiuku u kBa3zapsl. YEpHbIE ABIPHI B /Ipax rajlakTUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa60:a. Paz6eranue ranaktuk. Teopus bomibiioro
B3pbIBa. PenuKTOBOE M3IIydeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGmoienust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX TPUIIOKEHUHN st
OTpe/IeNICHUs] TOJIOKEHUSI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3HS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon JIynsl, utaner, Mieunoro [TyTu.



O6o0marnee NnoBTOpeHne

Ponb pu3MKM ¥ acCTPOHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOH, COMMAIBHOW M 3TUYECKON
cepax IeATEIBHOCTU YEJIOBEKA, POJb U MECTO (PU3MKM M aCTPOHOMHMM B COBPEMEHHOM HaydHOM
KapTHHE MHUpPA, poiib (U3NUYECKON Teopuu B (POPMHUPOBAHUU MPEACTABICHUN O (pU3MUECKON KapTHHE
MHUpa, MecTo (u3Myeckol KapTUHBI MUpa B OOIIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAy4HbIX
MPEJCTABICHUN O IPUPO/IE.

MesknpeamMeTHble CBSI3H

Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocymiecTBisieTcs ¢ y4€ToMm
COJIEp KaTENIbHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMHM MaTeMaTHKH, OMOJIOTUU, XUMHHM, Teorpaduu u
TEXHOJIOTUH.

Mescnpeomemmusie noHamus, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAyYHOTO MO3HAHUS: SIBJICHHUE,
Hay4HbIi (akT, rumoresa, (QuU3MUecKas BEIMYMHA, 3aKOH, TEOpHUs, HAOJIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: pelieHHEe CHCTEMbl YpPaBHEHHWH, TpPUTOHOMETpUYECKUE (DYHKIMHU: CHHYC,
KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOKJIECTBO, BEKTOPBI U MX MPOEKLUU
Ha OCHU KOOPJMHAT, CJI0XKEHHUE BEKTOPOB, IPOM3BOIHBIE 3JI€MEHTAPHBIX (DYHKIMM, MPU3HAKU [10100US
TPEYTOJILHUKOB, OTIPE/ICTICHNE TUIOMIAIN TUIOCKUX (UTyp 1 00BEMa Tell.

Buonoeus: >nexTpuyeckue SBICHUS B JKUBOM Hpupoze, KojeOaTelbHbIe IBM)KEHUS B KHUBOM
IIPUPO/IE, OTITUYECKUE SIBIICHUS B )KUBOM NPUPOJE, AEMCTBUE pajiiallii Ha )KUBbIE OPIaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa3oBaHMsl KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpachus: marHuTHBIE TONIOCa 3€MJIM, 3aJ€KU MarHUTHBIX pPyA, (OTOCHEMKA 3eMHOM
MIOBEPXHOCTHU, IIPEJCKA3AHNE 3EMIIETPICEHUH.

Texnonocus: JMHUW DIIEKTPOIIEpENad, TIEHEPAaTOp IEPEMEHHOIO TOKa, JJIEKTPOABUIATENb,
UHAYKIMOHHAs IMe4b, pajap, paJAuoONpUEMHHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOTO npeaMera «Pus3uka» Ha YpOBHE cpeaHero odmiero odpazoBanus (0a30BbIH
YpOBEHB) JODKHO O0OECHEYHTh JOCTHIKCHHE CICIYIOIIMX JUYHOCTHBIX, METalpPeIMETHBIX U
MPEMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE PpE3YyJibTaThl OCBOEHUS yueOHoro mnpeamera «Duszmka» IOIDKHBI OTPaXKaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIUEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAlWH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM IICHHOCTSIM POCCHUKCKOTO OOIIECTBA, PaCIIMpPEHUE >KU3HEHHOTO
OTbITa U ONbITA JEATEIBHOCTH B MPOIECCE pealn3alil OCHOBHBIX HAIPaBJICHUN BOCIUTATEIBHOMN
JESTEIILHOCTH, B TOM YHUCIIC B YaCTH:

1) rpa:knaHcKoOro BOCIMTAHUS:

c(OPMHPOBAHHOCT TPAKIAHCKOW TMOZUIH O0YJArOIMIEroCsi KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIeCTBa;

NPUHATHE TPAJAUIIMOHHBIX  OOIICUETOBEYSCKUX TYMAHUCTHUECKUX M JCMOKPATHYCCKHX
LICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JCATEIbHOCTh B HWHTEpPECax TPaKIAaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

YMEHHE B3aMMOJICHCTBOBATh C CONMATBHBIMA HHCTUTYTAMH B COOTBETCTBUU C MX (YHKITUSIMU U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTAPHOHN M BOJIOHTEPCKOU NEATSILHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMUSI:

c(OpMHUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UAEHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSM POCCUUCKHUX YUYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLIEHHWBATh CUTYAIlMI0O W MPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIJa B IOCTPOEHUE YCTOMYUBOTO OyAYIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSI:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYash ICTETHKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) TpyA0BOT0 BOCIUTAHUS

WHTEpEC K Pa3IMYHBIM cepam MpodecCHOHATBHON JEATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3uKo W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymieir mpodeccun u
peaIn30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHMIO B oOmacth (U3MKK Ha
MPOTSKEHUH BCEW JKU3HU,

6) 3K0JI0rMYeCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  DKOJIOTUYECKOH  KYJIBTYpBI, OCO3HaHHE TJOOATBPHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JEHUCTBUU B OKPYXKAIOIIECW Cpele Ha OCHOBE 3HAHMS LieJel
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciivpeHye OIbITa JESTENbHOCTH SKOJIOIMYECKON HampaBIEHHOCTH Ha OCHOBE HMEIOLIUXCS
3HaHUU 10 (PU3HKeE;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bU3UYECKON HAYKH;



OCO3HAHUEC ILIECHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IPOLECCE HN3YUYCHUA (i)I/IBI/IKI/I
OCYHICCTBJIATL IMMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIILHOCTE MHAUBUAYAJIBHO U B T'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

CaMOCTOSITENILHO  (OPMYITUPOBATh M aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIpEeICIIATh LENU AesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

paspabarbiBaTh IUIAH PEUICHHS MPOOJIeMbl ¢ Y4ETOM aHain3a MMEIOIIMXCS MaTepuaIbHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLIECHUBATh
PUCKH TIOCIICACTBHIA NESTCILHOCTH,

KOOPJIUHUPOBATh W  BBIIONHATH pabOTy B YCIHOBHUSX pPEaTbHOrO, BHPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBble uccienoBareibcKue 1elCTBUS:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSAMHU U METOAaMU (PU3HUECKON HAYKU;

BJIQJICTh HaBBIKAMHU Y4E€OHO-HCCIICIOBATEILCKON U TPOSKTHOM EATEIPHOCTH B 001acTH (PU3UKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METO/OB PelIeHus 3a7a4 (HhrU3uuecKoro
COJICpKaHUsl, IPUMEHEHHUIO PA3JIMYHBIX METOIO0B MTO3HAHMUS;

BIIQJIETh BUJAMH JIEATEIBHOCTH 10 TMOJXYYEHHIO HOBOTO 3HAaHMs, €ro HHTEepIpeTalu,
PeoOpPa30BaHUI0 M MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CUTYaIlUSX, B TOM YHCJIE TPU CO3JaHHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISTH PUYMHHO-CIICJCTBCHHBIC CBSI3U M aKTYaIM3UPOBATh 3a7ady, BBIJIBUTATh THIIOTE3Y €€
pellleHrs, HaXOAUTh apryMEHTHI JJIs JO0Ka3aTelbCTBa CBOMX YTBEPKICHHM, 3a/laBaTh MapaMmeTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJMyYEHHBIC B XO/I€ PEIICHUS 33/Ja4d Pe3yabTaThl, KPUTHUECKHU OIEHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (POpPMYNIHpPOBaTh COOCTBEHHBIE 33Jaud B 0OPa30BATENBHOU JEATENHHOCTH, B TOM
quCIIe TIPU U3YICHUN (DU3HKH;

JaBaTh OLEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh MMEPEHOCUTH 3HAHUS IO (PH3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIIEHOCTH,

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJICH, TIpe/IaraTh OPUTHHAIBHBIC IOAXOIbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 331a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BIIa/IETh HaBBIKAMU MOIYYeHUS HHPOpMAIH PU3NIECKOTO COACPkKAHUSI U3 UCTOUHUKOB Pa3HBIX
THTIOB, CaMOCTOSITEIBHO OCYIIECTBIATh TOWCK, aHAIMW3, CUCTEMATH3AIHMI0 W HWHTEPIPETAIHIO
nH(OpMAaIIUY PA3IUYHBIX BUIOB U (OPM IIPEICTABICHNUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

WCIOJIb30BaTh Cpe/CTBa MH()OPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHUH B pPEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3alMOHHBIX 3a/Jad C COOJIFOJICHHEM TpeOOBaHUI
PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, THTUEHBI, PECYPCOCOCPEKEHUS, MPABOBBIX U ITHUYECKUX HOPM,
HOPM HH(GOPMAIIMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJICPXKAHUS B PA3IMUHBIX (hopMarax ¢ y4€TOM Ha3HAYCHHUS
uHpopMallMd M IEJIEBOM ayAUTOpPUU, BBIOUpas ONTUMalIbHYI0 (GOpMYy MpENCTaBiICHUS U
BU3YaTH3aIIH.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:
OCYILIECTBIISATH OOIICHHE HA YpoKaX (DU3UKHU U BO BHE-YPOUHOU JNESATEIbHOCTH;



pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaINi U cMATYaTh KOH(QIUKTHL;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C HCIIOIb30BAaHUEM S3BIKOBBIX CPE/CTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;

BBIOMPAaTh TEMAaTHUKy W METOAbl COBMECTHBIX JCHCTBHHA € Yy4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 4JIEHA KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOMN JI€ATENbHOCTH, OPIraHU30BbIBaTh U KOOPAMHUPOBATh AEUCTBUS 10
€€ JOCTHKEHHUIO: COCTAaBJIAThH IUIAH JEHCTBUM, pacCHpenesATh POJM C y4€TOM MHEHHMHM Y4YaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

OLICHHMBATh KayeCTBO CBOETO BKJIAJa M KaKJOT0 y4aCTHUKAa KOMaH/bl B OOIIMU pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HJAEH C IMO3ULUM HOBU3HBI, OPUTMHAJIBHOCTH,
MIPAKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3IMYHBIX CUTYaLUSX, MPOSBISTH
TBOPUYECTBO U BOOOpaKeHUE, ObITh UHUIIUATUBHBIM.

PeryasiTuBHble yHUBEpCaJIbHbIEe YUeOHbIE 1eliCTBUA

Camoopranu3anusi:

CaMOCTOSITENIFHO OCYILECTBJISATh TO3HABATEeNbHYIO JEATeIbHOCTh B o0sacTé  (GU3MKU U
ACTPOHOMUHU, BBISIBJIATH ITPOOJIEMBI, CTABUTh U (JOPMYITUPOBATH COOCTBEHHBIC 33]1a4H;

CaMOCTOATENIbHO COCTaBJATh IUIAH pPEHIeHUS pacuy€THBIX W KAueCTBEHHBIX 3aad, IUIaH
BBITIOJTHEHUS TPAKTHYECKON PabOTHI ¢ YIETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEATOYTEHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTh 3a
pelIeHue;

OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHHUIO U TPOSBICHHUIO JPYAULMUA B 00IACTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEBHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OILIGHKY HOBBIM CHUTYyallMsiM, BHOCHUTH KOPPEKTHBBI B JESATEIHLHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETSAM;

BJIAJIETh HABBIKAMH TO3HABATEIBHON pPEQIIEKCUU KaK OCO3HAHUs COBEPIIAEMBIX JCHCTBUU U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUIA;

WCIIO0Ih30BaTh MPUEMBI peIIeKCHU I OIEHKH CUTYaIliU, BEIOOpA BEPHOTO PEIICHNS;

YMETh OLIECHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHUS 0 UX CHIXKEHUIO;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICATEIbHOCTH;

MIPUHUMATD Ce0sl, MOHUMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICATEIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomiecce mocTmKeHUS JTUYHOCTHBIX PE3yJAbTATOB OCBOCHUS MPOTPAMMBI MO (U3UKE s
YPOBHA cpenHero o6mero oOpa3oBaHUS y OOYYalOIIUXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
MHTEJJIEKT, Npernoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAHUs, BKIIIOYAIONIETO CIOCOOHOCTh TOHHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU cepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHHUS, BKJIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJCHUE, CIIOCOOHOCTh aJalTHUPOBATHCS K SMOIMOHAIBHBIM HM3MEHEHHSIM U TPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALIMH, BKIFOUAOIIEH CTPEMIIEHNE K JOCTHKEHHIO LIETU U YCIEXY, ONTHUMU3M,
WHULIMATUBHOCTH, YMEHUE ACHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOMIEW CMOCOOHOCTh TIOHMMAaTh SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YVUUTHIBATh €T0 MPH OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKMUBAHUIO;



COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh BBHICTpAaMBaTh OTHOILEHUS C JPYTUMHU
JIOABMH, 3a00THTHCS, IPOSIBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYUAIOIIHUXCSI YMEHU:

JeMOHCTPHPOBATh Ha MPUMEPax poJib U MecTo (pu3uku B HopMUPOBAHHH COBPEMEHHOM Hay4YHOU
KApTUHBI MUDPA, B PA3BUTUU COBPEMEHHOW TEXHHUKH M TEXHOJIOTMM, B IMPAKTUYECKOU ACATEIBbHOCTU
JIFOJIEH;

YUUTBIBATh TPAHUIBI MPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTephajbHas TOdYKa,
MHepLUalbHas cucTeMa oTc4éra, abCOITHO TBEPOE TEJO, UACATIbHBIN a3, MOIEIN CTPOEHHS I'a30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUYCUHBIN SNEKTPUUYESCKHA 3apsi/i IPU PEHICHUU (PU3UUECKUX 33a4;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (IIPOLECCHl) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHMSI BEIIECTBA U JJIEKTPOAMHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOJHOE MaJleHUe Tel, ABH)KEHHE 110 OKPYXKHOCTH,
MHEepIWs, B3auMoieiicTBre Tei, 1uddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHUE KU IKOCTEH U TBEPABIX
TeN, U3MEHEeHHe o0b&Ma Tel HpPU HarpeBaHuu (OXJAKACHUH), TEIJIOBOE pPaBHOBECHE, UCIIAPEHUE,
KOHJICHCAllMsl, IUJIABJICHHE, KpUCTALUIN3alMsl, KUIIEHUE, BIaKHOCTh BO3/yXa, MOBBILICHUE AABJICHUS
raza IpU €ro HarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIYy IapaMeTpaMH COCTOSIHMS rasza B
U30IpoLeccax, dJAEKTPU3aLys Tell, B3aUMOJICHCTBUE 3aps/I0B;

OIUCBIBaTh MEXAHUUYECKOE JBMKEHHE, MCIOJIb3YS (U3UUECKUE BEIUYMHBL: KOOpAMHATA, IYTh,
IepeMEILEeHNe, CKOPOCTb, YCKOPEHHE, Macca Tela, CWIa, UMILYJIbC Tella, KMHETHYeCKas JHeprus,
NOTEHIMAJIbHAsl SHEprus, MexaHudeckas paboTa, MeXaHM4YecKash MOIIHOCTb; IPH ONHMCAHUHU
MPaBWJIbHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCHOJB3YEMBIX BEJIMYHMH, UX O003HAUECHUS U €IUHUIIb,
HaX0AUTh (POPMYJIBI, CBSA3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETUYMHAMU;

OTNMCHIBATh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TENl U TEIUIOBHIE SIBJICHUS, UCIIONb3Yyd (U3NYECKUE
BEJIMYMHBIL: JABJICHHUE Ta3a, TEMIIEpaTypa, CPEIHAS KUHETHUYECKas DHEPIUsl XaOTUYECKOrO JBMXKEHUS
MOJIEKYJ, CpeIHEKBaJpaTH4Has CKOPOCTb MOJEKYJ, KOJMWYECTBO TEIUIOThl, BHYTPEHHSSI SHEPTHUs,
pabota raza, k03((UIMEHT MOJIE3HOT0 JIEHCTBUS TEIJIOBOIO JBUTaTelNs; MPU ONMCAHUU MPABHILHO
TpakToBaTh (PU3NYECKUN CMBICT HCHOJB3YEMBIX BEIUYMH, UX O003HAYEHMsS M €AMHHULIbI, HAXOJIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUUHAM;

OMUCHIBATh H3YYEHHbIE DJJIEKTPUUECKHE CBOWMCTBAa BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporueccbl), HCIONB3Ys (PU3MYECKHE BEIUYMHBL DJIEKTPUYECKUH 3apsl, >JEKTpUYEcKoe IIoJe,
HanpspKEHHOCTh MOJIS, MOTEHIUAN, Pa3HOCTh MOTEHIMAIOB; MPHU ONUCAHUH IPAaBUIBHO TPAaKTOBATh
¢u3nyeckuif CMBICT HMCIONB3YEMbIX BEJIMUYMH, MX 0003HAUYEHUS M €IWHUIIBI; yKa3blBaTh (OPMYJIHI,
CBSI3bIBAIOIIME TAaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

aHAJM3UPOBATh (PU3UUECKUE TPOLECChl U  SBICHHS, HWCHOIb3yd (HU3MUECKHE 3aKOHBI U
NPUHIUIBL: 3aKOH BcemupHoro tsaroreHus, [, II wm III 3axkonel HproToHa, 3aKOH coxpaHeHUs
MEXaHWYECKON JHEPIHM, 3aKOH COXPAHEHMsS HMITYJIbCA, MPUHIMI CYNEPHIO3ULUU CHJI, HMPUHLHUII
paBHOMNpPABUS HHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYI0O TEOPHUIO CTPOCHHS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKONW YHEPIMH TEIUIOBOTO JBMKEHMSI MOJIEKYJI C
abCONIOTHON TemIepaTypoi, MepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMsS 3JIEKTPHUUECKOTO
3apsiza, 3akoH KyioHa, mpu 9ToM pa3indarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MAaTEMaTHYECKOe
BBIpaKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TNPHHILMIIBI JEHCTBHS MAaIlUH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB;
pas3nuyaTh yciaoBUs UX O€30IaCHOTO MCIIOJIb30BaHMs B IOBCEAHEBHOM KU3HM,

BBIMIOJIHATE OKCHEPUMEHTHI 10 HCCIEJOBAHUIO (DU3WYECKHX SBJICHUH M TPOLIECCOB C
HCIOJIb30BAHUEM MNPSMBIX U KOCBEHHBIX M3MEPEHUH, MpH 3ToM (opMynupoBaTh npolieMy/3anady U
TUNOTE3y Y4eOHOro OHKCHEpUMEHTa, CcOOMpaTh YCTaHOBKY U3 MPEUIOKEHHOro 000pyJOBaHUS,
IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;



OCYILIECTBIIATh MPSIMbIE M KOCBEHHbIE M3MEpPEHMs (PU3NYECKUX BEJIMYMH, NP 3TOM BbIOMpPATh
ONTUMANBHBIA €rOocO0 H3MEpPEHHsT M HCIOJb30BaTh M3BECTHBIE METOJbI OICHKH IOTPEIIHOCTEH
HU3MEPEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BEIHMYMHAMHM C HCIOJB30BAHUEM MPSIMBIX
U3MEPEHUH, IpH STOM KOHCTPYHUpPOBAaTh YCTAHOBKY, (HUKCUPOBATh pE3yJIbTaThl IOJYyYCHHON
3aBUCUMOCTH (PM3MYECKUX BEIMYUH B BHJE TaOJHIl W TpauKOB, AENaTh BBHIBOJBI MO pe3ybTaTaM
UCCIJICIOBAHMS;

coOmoaTh MpaBuiia 0€30MacHOro TpyAa MpU MPOBEACHUU MCCIEAOBAHUMA B paMKax y4yeOHOTO
HKCIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM M IMPOEKTHOW JEATENHOCTH C HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIAOOPAaTOPHOI0 00OPYAOBaHUS;

pemaTh pacu€THBIC 3a/a4M C SBHO 3aJlaHHON (PH3UYECKON MOJENbI0, UCHOIB3ys (hHU3HUYecKHe
3aKOHBI U NIPUHLIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Jaud BbIOMPATh (PU3HUYECKYIO MOJIENb, BBIACIATH
¢usnveckue BETUYMHBI M (HOPMyINBl, HEOOXOAUMBIE Ui €€ pEeLIeHHs, HPOBOJUTH pPACUYETHl M
OLIEHUBATh PEAJILHOCTD MOJYYECHHOTO 3HauUeHHs! (PU3MUecKol BEINYHHBI,

pelarh KayeCTBEHHbIE 3aJlauM: BBICTPAUBAaTh JIOTUYECKU HEIPOTUBOPEUUBYIO LEHNOUYKY
paccyXJIeHUI ¢ OOpPO Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SABIICHMUS,;

WCIIOJIB30BATh MPH PEUICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIE HH()POPMAIMOHHBIE TEXHOJIIOTUH IS
IIOUCKA, CTPYKTYPUPOBAHUs, WHTEPHpPETAlMd U TMPEACTaBICHUS Y4eOHOW M HAay4HO-TOMYJISIpHON
uHpOpMAaNNY, TOTYYCHHON W3 Pa3IMYHBIX MCTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH IOIYYaeMYIO
nHpopMaIuo;

MPUBOANTH TPUMEPHI BKJIJa POCCHICKHUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOILEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCII0JIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM >KM3HHU Ui OOecreueHus
0e30macHOCTH NpH OOpalleHuu C NpudOpaMH U TEXHUYECKMMHU YCTPOWCTBAMHM, Ul COXPAaHEHUS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMS B OKpY KaIOLIeH cpeie;

paboTaTh B TpyIIe C BBHINIOJHEHUEM DPA3IUYHBIX COLHUAIBHBIX POJIEH, MIaHUPOBaTh PabOTy
IpyNIbl, pallMOHAIBHO paclpeiesiTh 00s3aHHOCTH U IUIAHUPOBATH JAEATEIbHOCTh B HECTAHJAPTHBIX
CUTyalusX, aJEKBaTHO OLICHMBAaThb BKJIAJ KaXIOTO U3 YYAaCTHUKOB TIPYIIBl B pPELIEHUE
paccMaTpuBaeMoi TPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOyUAIOLIUXCSI YMEHHM

JI€MOHCTPHPOBATh Ha MPUMEpax poJib U MecTo (pU3UKH B (POPMUPOBAHMM COBPEMEHHOM HayyHOMH
KapTUHBl MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOW AESTEIbHOCTU
JO/IeH, IETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBHIBaTh 'PAHMIIbI IPUMEHEHUS U3YYEHHBIX (PU3UUYECKUX MOJIEIEeH: TOUEUHBIH AIEKTPUUECKUN
3apsj, Jy4 CBETa, TOYEUHBII HCTOUYHUK CBETA, AJIEPHAsI MOJEIb aTOMa, HYKJIOHHAs MOJIE]Ib aTOMHOIO
sJipa MpH perieHny GU3NUecKux 3a1ay;

pacrio3HaBaTh (hu3MYecKHe sBIEHUS (TPOLECcCh]) W OOBSICHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOJAUHAMUKN M KBAaHTOBOW (PU3MKHU: 3JIEKTpUYECcKash MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJIECTBUE MarHUTOB, DJIEKTPOMAarHUTHas UHAYKLUS,
JefiCTBHE MarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM M JBIKYIIMHCS 3apsll, 3JIEKTPOMAarHUTHBIE
KoieOaHWs W BOJIHBL, MPSIMOJMHEHHOE pAcCIpOCTpaHEHHWE CBeTa, OTPAKEHHUE, MPEeIOMIICHHE,
uHTepdepeHus, UPPaKkus U MOJIIpU3alus CBETa, TUCHEPCUsl CBETa, (POTOIEKTPUUECKHI YPPeKT
(poToaddexr), cBeTOoBOE MaBIECHHWE, BO3HUKHOBEHME JIMHEHYATOro CHEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOAKTHBHOCTD;

ONMCHIBATh M3YYEHHBIE CBOWCTBAa BEIIECTBA (DJIEKTPUUYECKHE, MATrHUTHBIE, ONTHYECKUE,
IEKTPUUECKYI0 IPOBOJAMMOCTh pPA3IMYHBIX CpPeld) M DSJIEKTPOMAarHUTHBbIE SIBIEHUSA (IIPOLECCHI),
UCTONB3Yysl (PU3MUECKUE BEIMYMHBI: JIEKTPHUUECKUI 3apsisl, CHUJIa TOKa, JIEKTPHUECKOE HAIpsLKEHHE,
JIEKTPUUYECKOE COINPOTHBIIEHUE, PA3HOCTh IMOTEHIUAIOB, IEKTPOABIDKYIIAas cuia, pabora TOKa,
MHAYKIMST MarHUTHOTO Mouid, cuia Ammepa, cwia JlopeHna, MHIYKTMBHOCTb KaTYyUIKH, SHEprus
JIEKTPUUYECKOTO0 M MAarHUTHOTO IOJIEH, MEPHOJ] M 4YacToTa KoyieOaHMH B KOJeOaTeIbHOM KOHTYpE,
3apsii M CWIa TOKAa B IIPOLIECCE TapMOHMUYECKHX 3JEKTPOMAarHUTHBIX KojeOaHMid, (OKycHOe
paccTosiHAE U ONTHYECKas CWJIa JIMH3BI, [IPU OIUCAHUU MPABWIBHO TPAKTOBAaTh (PU3MUYECKUM CMBICI



UCIOJIb3yEMBbIX BEIMYUH, UX 0003HAYEHUS U CAMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOILNE JAHHYIO
($U3NYECKyIO BETUUMHY C IPYTHMMHU BEIIMYMHAMU;

OIUCHIBATh M3YYECHHBbIE KBAHTOBBIC SBJICHMS U IMPOLECCHI, UCHOJb3Yd (PU3NYECKHE BEIUYMHBIL:
CKOPOCTB 3JIGKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, PHEPTUs U UMMYNIbC (oTOHa,
NepuoJl NOJypacnaaa, SHEpPrus CBA3M ATOMHBIX sJIep, IpPU OINUCAaHMM MPABUIBHO TPAKTOBATh
(¢u3N4YecKUi CMBIC HCIIOJIb3YEMbIX BEJHMYWH, MX O0003HAUEHHUS M €IWHHIIBI, YKa3bIBaTh (POPMYIIbI,
CBSI3bIBAIOIME JIaHHYIO (U3MUECKYI0 BEJIMYMHY C JIPYTMMH BEIMYMHAMH, BBIYUCIATH 3HAUYEHUE
(U3HYECKON BETUIMHBL;

aHATM3UPOBaTh (PU3UUECKUE IIPOLIECChl M SIBICHMS, HCHOIb3yd (U3MUECKHUE 3aKOHBl U
OpUHLUIBL 3aKOH OMa, 3aKOHBI I1OCJIEA0BATEIbHOIO U MapaJIebHOIO COEAMHEHUS NMPOBOIHUKOB,
3akoH  [xoymsa—JIeHnma, 3aKOH — BJIGKTPOMAarHUTHOM  MHIAYKLUH, 3aKOH  IPSMOJIMHEHHOIO
pacrpoCTpaHEHHsI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHbI IPEJIOMJICHHsI CBETa, ypaBHEHHE
OiHmTeitHa 1 poTodhdexTa, 3aKOH COXpAaHEHUS SHEPTHH, 3aKOH COXPAaHEHHs HMITYJIbCa, 3aKOH
COXpPaHEHMs 3JIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHHUs MaccOBOrO 4YHMcCIa, HOCTyjarsl bopa, 3akoH
paZMoOaKTUBHOIO pacraja, M[pd OSTOM pa3iuyaThb CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUS (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIpe/EIATh HAIpaBJIEHUE BEKTOpAa MHAYKLIHMHM MarHUTHOIO MOJI MPOBOJAHHMKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHua;

CTPOMUTH U ONMCHIBATh U300pakEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajlOM, TOHKOM JIMH30M;

BBIMOJIHATh AKCHEPUMEHTHl 10 MCCIEJOBAHUIO (DU3UYECKUX SBJICHUH M IPOLIECCOB C
MCTIOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM (OpPMYyIMpOBaTh MpodieMy/3aiaqy u
TUNOTE3y Y4eOHOro HKCHEpUMEHTa, cOoOMpaTh YCTAHOBKY W3 MpPEJUIOKEHHOro 000pyIoBaHHUS,
IIPOBOJUTDH ONBIT U (POPMYJIUPOBATH BHIBOIBI;

OCYLLIECTBIIATh MPSIMbIE M KOCBEHHbIE M3MEpPEHMs (PU3NYECKHX BEJIMYMH, NPU 3TOM BbIOMPATh
ONTHUMAJIbHBIA CIIOCOO H3MEpPEHUsT U MCIOIb30BaTh H3BECTHBIE METOJbl OLEHKHU IMOrPEeUIHOCTEeN
U3MEPEHMUI;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH C HCIOIb30BAaHUEM NPSAMBIX W3MEPEHHI: Mpu
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yIbTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE TaONMIl U IpaKOB, JAeaTh BBIBO/BI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

coOnoaTh MpaBuiia 0€30MacHOro TpyJa NpPU MPOBEACHUU HCCIIEAOBAaHUM B paMKax yueOHOro
AKCIIEPUMEHTa, Y4eOHO-MCCIEI0BAaTENbCKOW U TMPOEKTHOW JAESITEIbHOCTH C HCHOJb30BAHHUEM
M3MEPUTENBbHBIX YCTPOUCTB U 1JaOOPaTOPHOT0 000PYAOBaHUS;

pemars pacuéTHbIE 3a/layl C SIBHO 3a/laHHOM (M3MYECKOW MOJENbIO, UCIONIb3Yys (pu3mueckue
3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33Jjaul BEIOMPATh (PU3UYECKYIO MOJIENb, BBIACIAT
¢u3znueckue BENIUYUHBI U (QOpPMYJbl, HEOOXOOUMBIE A1 €€ pelIeHUs, IPOBOAMUTH pPACUETHI U
OLIEHUBATh PEATLHOCTH MOJYYECHHOTO 3HaUeHHs (PU3MUeCcKOl BEINYHHBI,

pelath KauyeCTBEHHbIE 3aJlayM: BBICTPAUBAaTh JIOTUYECKH HEMPOTUBOPEUUBYIO IEMOYKY
paccyXJIeHHU ¢ ONOpoi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHMUS;

WCIIOJIb30BaTh MPHU pElIeHUH Y4eOHBIX 3a7jady COBpEMEHHbIE MHPOPMAIIMOHHbBIE TEXHOJIOTUU IS
MIOUCKA, CTPYKTYPUPOBAHUS, HMHTEPIpPETAlMM W NPEACTaBICHUs y4yeOHOW W Hay4YHO-TIOMYJISIpHOU
nH(pOpMaLIUY, TONTYYEHHON M3 pa3iMyYHbIX HCTOYHHUKOB, KPUTHUECKU aHAJIU3UPOBATh MOJIYy4aeMYIO
uH(pOpMaIINIO;

OOBSACHATH MPUHLMIIBI JEHCTBUS MallWH, MPUOOPOB M TEXHUUECKHUX YCTPOMCTB, paznnyarhb
yCJIOBHS UX O€30MIaCHOT0 MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

MIPUBOJIUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETUYECKHE 3HAHUA MO (PU3UKE B MOBCETHEBHOM XM3HHU I OOecreueHUs
0€30MacHOCTH TMpH OOpaIleHUH C NPUOOPaMU M TEXHUYECKUMH YCTPOHCTBAMH, AJISI COXPaHEHHS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKaIoLIel cpene;

paboTaTe B TpyIIE C BBHIIOJHEHUEM pPA3IUYHBIX COLHUAIBHBIX POJIEH, MIAHUPOBATH PabOTy
IPYIIIbI, PallMOHAIBHO paclpeseNaTh 00A3aHHOCTH U IJIAHUPOBATh AEATENBHOCTh B HECTaHIAPTHBIX
CUTyalusX, aJeKBaTHO OLICHMBAaThb BKJIAJ KaXIOTO U3 YYAaCTHUKOB TIpYIIBl B pELICHUE
paccMaTpuBaeMoi POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3rKa U METOIbl HAYYHOTO MMO3HAHUS 2 Bubmorexa HOK
' https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarika S https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunauuia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUU https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOAHAMMKH 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
41 drexTpocTatuia 10 1 https://m.edso00.ru/7f41bf72
42 [TocTosTHHBIN NEKTpUIECKU TOK. ToKHu B 12 1 bubnmnoreka [JOK

Pa3JIMYHbIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakTuueckue E)Ig;g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnunoreka [JOK
WHYKIIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Ok 10 3 Eﬁfﬁ%fiifﬁﬁmmgn
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crIEIIMATBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [JOK
4.1 DJeMEeHTHl KBAHTOBOM ONTUKU 6 https://m.eds0o.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE A/IpO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU
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bu6mmoreka [IOK

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 Eggg};&fg&gﬁﬁf A1c97¢
Hroro no pazueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁHTpOHLHBIe H[%aRanecmde W3yMeHHS  00PA30BATENbHbIE
padoThI padoTsI pecypesI
®dusuka — Hayka o oze.
1 H: HHBIG MIe{T(?)]K bl Hgf:aF)HP?ﬂ 1 Bubmorexa ITOK
Y1 8 https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIET0 MUpPA
Posb 1 MecTo ¢uzuku B

5 ($hOpMHUPOBaHUH COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMepHOE NpsAMONMHENHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NTPSIMOIUHEIHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnuoteka [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe EHUE.

7 I[EII:II:;(eJII{PIfI}é 1\I/4IZTe I[Hl:lﬁfH(})II;I/I TOYKH TI0 1 bubmorexa LOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
;| pommomemsma e | BuGmores 10K
pi ' https://m.edsoo.ru/ffOc3be8
IlepBsiit 3akoH HproToHA
9 Macca tena. Cuna. [Ipuamun 1 bu6nmoreka [JOK

Cynepno3uiuu cuil. Bropoit 3akox

https://m.edsoo.ru/ffOc3be8
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HprotoHa i1 MaTepraibHON TOUKH

Tpetuii 3akon HeroToHa niis

bubmuorexa [JOK

10 MaTepUAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro tsarorenus. Cuiaa

11 TsoKecTu. Ile pBaSI KOCMHYECKas Bubmorexa HOK

- Hep https://m.eds00.ru/ffoc3d00
CKOPOCTb

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [HOK
Tela https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koxdbdunment tpenus.

13 Cuita cgn OTI/IBJIGI({bI/Iqs)I HLI u BI/IE(GHI/II/I bubanorexa LIOK

P pr https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH WIIU rase
[TocTynarenbHOe U BpalaTeabHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPJIOTO TEa. bu6mmoreka [IOK
MowmenT cuirbl. ITnedo cunel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJIOTO Tela
HNmnynsc MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnnoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernyeckas 3Heprusi MaTepuaabHON bubnnorexka [JOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KHHETHUYECKON 3HEpruu
[ToTeHumanbHas SHEPTHUsL.

TToTennuannHast SHEpPrus 0
17 nedo 11\141/1 OBaHHOI\/'IlFI) I?IIII-_;EIyF bubmiorexa HOK
PMHP Pyx ’ https://m.edsoo.ru/ffOc461a
[ToTentmanpHas YHEPTUS Tea BOIH3U
MOBEPXHOCTU 3EMIIH
IToreHnanpHbIe U HETOTEHIIUAILHEIE
cuibl. CBsi3b paOOTEI
P bu6mmoreka [IOK
18 HEMOTEHIIUAIBHEIX CHJI C U3MEHEHUEM

MEXaHUYIECKOM OHEPIUU CUCTEMBI TCII.
3akoH COXPAaHCHUA MEXaHUYeCKOMH

https://m.edsoo.ru/ff0c478c
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SHEPrUuu

19

JlaGopaTtopHnas pabota
«HccnenoBanue CBs3H PabOTHI CUITHI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. Auddysus

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

22

23

24

25

XapakTep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIICCTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
U TBEPIBIX TE

Macca monekyn. KonnuectBo
BemecTBa. [locTostHHas ABoraapo
TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. lllkana remneparyp
Ienascus

Wneansusiii ra3 B MKT. OcHoBHoOe
ypaBHeHne MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPIUur
JBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona

3akon JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopartopHas paboTa
«HccnenoBanme 3aBUCUMOCTH MEXKITY

napamMeTpamMH COCTOSIHUS
pa3peKEHHOTO ra3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bubmuorexa [JOK

29 rpaduveckoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 criocoOn! e€ n3meHenus. KoanuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo0.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O UJCATHLHOTO
raza
31 Buasl Tenonepenaun bubmorera [JOK
A pedl https://m.edsoo.ru/ff0c5c36
v & .
32 Komcersoremsomspn Bafmoresa [1OK
p . https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnnadbaTHbIN IpoLece
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [IOK
33 :
MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
Heo0
3 upnpoe. Bropoiisakon Bufmiorexa LIOK
PHPOJIC. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunuun neiictuda u KIIJ[ rernmoBoit bu6nmoreka [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 uxkn Kapuo u ero KIIJ{
37 DKooruyeckue npoodaemMbl
TETJIOOHEPTETUKU
38 O6o06matomuii ypok «MonexynspHas bubnmnoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
3 Morexympron . Ocnons Butmotexa LIOK
yIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKIY
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoreka [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
41 AOCoIOTHAS 1 OTHOCHTEIbHAS bu6mmoreka [IOK

BJIAKHOCTh BO3/1yXxa. HachlleHHbIN

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

nap

Teépnoe Teno. Kpucraminueckue u
amop(HbIe Tera. AHU30TPOIHUS

bu6mmoreka [IOK

i CBOMCTB KpHcTauioB. Kujakue https://m.edsoo.ru/ffOc65f0
Kkpuctawuibl. COBpeMEHHbIE MaTepUaIIbI
IImaBnenne U KpuCTaIIN3aIIHs.
43 yie?;;;l T::AHHI())I;;HJJII;THE:II;;; Bubmorexa HOK
) https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bubmuoreka [JOK
44 YpaBHeHHE TCILIOBOro dajanca https://m.edsoo.ru/ff0c6820
DJeKkTpHU3anus Tell. DIeKTPUIECKUH
45 3apsia pI[BaL]lBI/II[a 3JI€KTpI/I‘{lZCKI/IX bubmorexa LIOK
’ https://m.edsoo.ru/ffOc6bcc
3apsI0B
IT
6 nonynpopommks 3akon coxpanes BuGmiorexa [IOK
YHPOBOZ ’ P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsijia
B 7| .
7| Komoms Toummet wammomtom BuGmiorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsiz
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosis. [IpuHIMn cynepno3suuuu bubnnorexka [JOK
ANEKTPUYECKUX ToeH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
o | D e o LOK
) THHATL. https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
o | pEmommmm e B LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTb
N bubnmnoreka [JOK
51 InexTpoémxocts. Kongercarop https://m.edsoo.ru/ff0c7126
52 DIEeKTPOEMKOCTD TIIIOCKOTO bubnuorexa [JOK



https://m.edsoo.ru/ff0c65f0
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53

KOHJIEHCATOpa. DHEPrusl 3apsHKEHHOTO
KOHIeHCcaTopa

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHHOTO
armapara, CTpyHHOT0 MpUHTEpa.
DJIeKTpOoCcTaTUYECKas 3alluTa.
3a3zeMiieHHe IEKTPOIPUOOPOB

55

DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa [enu

56

57

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIIaHHOE COEAMHEHUE
npoBoAHHKOB. JlaboparopHas pabota
«M3yueHune cMemaHHOro COeIMHEHUs
PE3UCTOPOB»

PaboTa 1 MOIIHOCTB ANMEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJis OJTHOM (3aMKHYTO)
anexktpuueckon uenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

60

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COTPOTHUBIICHUS METAIIJIOB OT
teMiiepaTypbl. CBepXIIpOBOIUMOCTh

DNEeKTpUYECKHU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HX COOCTBEHHAs U

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

IpUMecHas IpoBoIuMocTh. CBONCTBA
p—~n-niepexona. I1osynpoBoIHUKOBEIE
IPUOOPHI

https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUH TOK B paCTBOpaxX U

62 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DJIEKTPOJIUTHYECKAS AUCCOIAALIMSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIIEKTPUUYECKHI TOK B raszax.

63 CaMOCTOSITENIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3pan. MonaHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKkTpruuecKue mprudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuorexa [IOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0marmuii ypok 1 bubmmoreka [JOK
«INEKTPOIUHAMHUKA)» https://m.edsoo.ru/ff0c88be
KonTposnbHas padbota no teme

66 «Qnektpocraruka. [TocTosHHBIH 1 bubnnorexka [JOK
ANEeKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPENAX»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabora o Teme "DNeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromumii ypok 1 bubnuoreka [IOK
o temam 10 kacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bceero Konrponbnele | IIpakradeckue fll?»y'-lel-ll/lﬂ gﬁ[?;I;OBaTe.]ILHLIe
padoThI padoThI pecypest
[TocTostHHBIE MATHUTHI U X

1 B3aUMoJercTBHEe. MarHuTHOE II0JIE. 1 bubnunoreka LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHUTHON MHTYKIIUU
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKoM. OnbIT Dpcresa. 1 bubnuoreka [IOK
B3anmoaeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISl HA
MPOBOAHUK ¢ TokoM. Cuiia Amnepa.

4 JlaGopatopHnas pabora 1 1 bubmuorteka [IOK
«HccnenoBannue 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS HA

5 JBUKYITYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubmuorteka [IOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarauTHas UHAyKIus. [loTok

6 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
unaykunn Dapanes
Jlaboparopnas pabota

7 «I/ICCJF':e)IOIl:aHI/IS SIBIICHUS 1 1 bubnnorexa [JOK

. https://m.edsoo.ru/ff0cal50
ANEKTPOMArHUTHOW WHYKITHI)



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

10

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. 9J{C caMOMHAYKLINH.
OHeprust MarHUTHOTO MOJIS KaTYILKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
VHJYKLMOHHAs I1IeYb

Oo6o06maromuit ypok «MarautHoe
noJje. DIIeKTPOMarHUTHAS. HHIYKIIHSD)

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KoHntposbHas paboTta 1mo Teme
«Mar"guTtHoe 110Je.
DneKTpOMarHuTHasi UHIYKLIUS»

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

CB00O/IHBIE MEXaHUYECKUE
KoseOaHus. 'apmoHnyeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHeprun

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl TPy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit KoHTYp. CBOOOIHBIE
IJIEKTPOMArHUTHBIC KOJIcOaHUs B
UJealbHOM KoJieOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUYSCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B HJI€AJTLHOM
Kos1e0aTeIbHOM KOHTYpe

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MeXaHUUeCcKue Kojiebanus. Pe3oHaHc.
By K IeHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHusA

17

[Tepemennsbiii Tok. CuHyCOMAATBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICHCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBosacTso,
neperaya u norpediaeHue
ANEKTPUYECKOM SHEPTUU

19

20

VY CeTpoiCTBO U MPAKTUUYECKOE
MIPUMEHEHUE JIEKTPUYECKOrO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIEKTponepenay

DKOJIOrM4eCcKHe PUCKU TIpU
MIPOM3BOCTBE INEKTPOIHEPTUH.
Kynbrypa ncnonbs3oBaHus
3JIEKTPOIHEPI U B MOBCEIHEBHON
KHU3HU

bubmuoreka [IOK
https://m.edsoo.ru/ff0cc324

21

22

MexaHudecKue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpoCTpaHeHHsI U JTTHHA BOJIHBI.
HOHepe‘-IHI)IC " IPOJ0JIbHBIC BOJTHBI

3Byk. CKOpocTh 3ByKa. [ pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcca54

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMarHUTHbIE BOJIHBI, UX
cBoMcTBa U ckopocTk. [lIkana
3JIEKTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/Il'IBI PaaruoOCBA3U U
TCIICBUACHUS. Pa3zButne CpEaACTB
CBA3U. PaI[I/IOJ'IOKaI_[I/Iﬂ

25

KonrtponbHas padora «Konebanus u

bubnunorexa LIOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHBI»

https://m.edsoo.ru/ffOcc6f8

[IpssmonnHeiHOE pacipoCTpaHEHUE
CBETA B OJIHOPOJHOM Cpee.

bub6nmoreka [IOK

26 Todeunblil HICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OtpaxeHnue cBera. 3ako
27 0TT pame;;ﬂ c:eTTa [oc HcI:IeHI/Ie buGnuorexa LIOK
p . R https://m.edsoo.ru/ff0cd4e0
n300pakeHH B TUIOCKOM 3€pKajie
IIpenomiuenue ceera. [lonHoe
BHYTpeHHee oTpaxeHue. [IpenenbHblit bubmmoreka [JOK
28 .
YI0JI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
Jlaboparopnas pabota «3mepenue bubnnorexa [JOK
29 :
[OKa3aTelIsl IPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenue n3obpaxeHuii B
30 JUH3E. CDongJIa TOHKOM nzmsm. Bubmiorexa LOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopatopHnas pabora
31 «HccrnenoBanue CBOCTB
1300pakeHUH B JIMH3aX»
Hucnepcus cBera. CloKHBINA COCTaB
32 6enoro ceera. L{Bet. JTabopaTopHas
pabota «HabmroneHue aucnepcun
CBETa»
WNnuTtepdepennus ceeta. dudpaxius bubmuoreka [IOK
33 . :
cera. JludpakironHas pemeérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue mpuOOPHI U yCTPOHCTBA U
YCIIOBHSI UX 0€30ITacHOTO IPUMEHEHUS
36 I'panunel IPUMEHUMOCTH bubmuoteka [IOK

KJIaCCUYECKOM MEXaHUKH. HOCTy.]'IaTLI

https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

CH@HH&J’IBHOﬁ TEOpHUU
OTHOCUTCIBHOCTHU

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.

bubnunorexa LIOK

37 3ame/IeHME BPEMCHH 1 COKpaIlCHHE https://m.edsoo.ru/ffOcfa42
JUTMHBI
35 .
3B wactams. Cosn wacos ¢ ovepricii 1 BuGnorexa LIOK
TIBL. p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
Kourpoasnas padora «OmnTHKa.
39 Ocigmﬂ (?;Iezp?anmjoﬁ Tel(T);I;/IH/I bubmorexa OK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBLHOCTH
40 ®oronsl. opmyna [1nanka. Dueprus Bbu6motreka [JOK
U UMIyJbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCIIEI0BAaHUE
bubnuoreka [{OK
Al horospdexra. OmbiTsl A. T https://m.edsoo.ru/ffOcffc4
CroieToBa
3 Y%
| o g, e Bunorss LOK
o ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodddexra
.0 I1. H.
43 Jj'llzggeg:ae (;?;;anqezzg; I elicTBUE bubmoreka LOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPAaKTUYECKOE TPUMEHEHHUE:
44
(oTORIEMEHT, POTOAATUHK,
CONTHEe4YHas OaTapesi, CBETOUOT
45 Pemenue 3amay mo teMe «JI€MEHTEI bubnunorexa LIOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEL
46 Pezgptbopzla 10 PACCESTHUIO Ol-YaCTHI] bubmorexa [IOK
) https://m.edsoo.ru/ff0d091a
[TnanerapHas MOJeNb aTOMa
47 IToctynartel bopa bubmuoteka [IOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

48

49

50

o1

Nznyuenue u normnomieHue GOTOHOB
NP MEPEX0ie aToMa C OJHOTO YPOBHS
SHEPTUM Ha Opyroi. Buasl criekTpos
BomnHoBEIe cBOlicTBa YyacTUIl. BOJIHEI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUYCHUSA

CaoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BiusHue
paZ[I/IOB,KTI/IBHOCTI/I Ha )XUBbLIC
OpraHu3MbI

https://m.edsoo.ru/ff0dOafa

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

55

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usinydenue

DHeprus cBA3M HYKJIOHOB B S7pe.
SnepHsle peakuuu. A nepHblit
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCTIEKTBI SIAEPHON
SHEPreTHKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
pErucTpatuu 3JIEMEHTAPHBIX YAaCTHLI.
Kpyrusiit cton «®@yHnameHTanbHbIe
B3aUMOJIEUCTBUS. ENUHCTBO
(bU3UIECKOI KapTUHBI MUPaA»

Bupn 3Bé3mnoro He6a. Co3pe3nus,

SIpPKUE 3BE3/Ibl, IIJIAHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1162

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

S7

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHepruu CosHua U 3BE3]1

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MPEACTABICHUS O MPOUCXOKICHUU U
sBosonu CoJHIIa U 3BE3]

58

59

Muneunsbiit [1yte — Hama ["anaktuka.
[Tonoxenue u aumxenue ConHia B
l'anaktuke. ['anaktuku. YépHbie
JBIPHI B SIAPAX TAIAKTHK

Bcenennas. Pazberanue rajakTuk.
Teopust bonbiioro B3pbIiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

Kontponbnas padoTa «2J1€eMEHTHI
aACTPOHOMUU U acTPOPHUIUKU»

62

O6o06uaromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTUYECKOW, COLUAIIBHON U
ATUYECKOH chepax eaTeTbHOCTH
YeJloBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

65

O6o06maromuit ypok. Pomib
¢buznueckoil reopun B GopMHUPOBaAHUU
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTHHE MHpa

O6o06matomuit ypok. Mecto
¢du3nveckoil KapTUHBI MHUpa B 00IIEM




psAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HbIX IIPEJICTABICHUN O IIPUPOAC

PesepBHbIil ypok. MarautHoe mnoie.

66 1
DNeKTPOMarHuTHAs UHYKIIHS
PesepBubiii ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUun 1
OTHOCHUTEIIbHOCTH

o | ooty Kummes e | B 10K

p https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. monx
penakiueit [TapdpentreBoii H.A., AkiinonepHoe obmectBo «M31aTenscTBo
«ITpocsemieHue»

» ®msuka, 11 krace/ Makumes I'.J1., byxosues b.b., Yapyrun B.M. nion
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCcTBO
«IIpoceemenue»

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://m.edsoo.ru






