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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke c¢ yuéroMm enepalibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIIENINK TpenofaBaHus ydeOHoro mnpeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccuiickon denepanum, pean3yIonX OCHOBHBIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (PU3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHnu ux ¢u3ukKe Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHHs, a TaKXKE YUYUTHIBAET HEOOXOJMMOCTb PEAU3AlNU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeameTraMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PU3HKU HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, TUIAHUPYEMBI€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JIUIYHOCTHBHIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHEe 3aKOHbI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelesnsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, TOJIYYEHHUsS] HOBBIX MATEPHAIIOB C 3aJaHHBIMU CBOWCTBAMU M JIPYTHX.
W3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE yMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUU UMHU Y4€OHBIX UCCIEA0BaHUM.



B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
MOJIOKEH PAI HUACH, KOTOpPble MOXKHO paccMaTpuBaTh KaK TMPHUHIIUIBI €T0
MOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraéT HCIOJIb30BAHHE
T'YMaHUTAPHOTO TMOTCHIMANa (PU3NYECKONH HAyKH, OCMBICICHUE CBS3H Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHUYECKUMU TTPoOIeMamu.

Hoess npuxnaomnoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPIIIOKCHUN
W3YUYCHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercs TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKXe OOCYXICHHS
po6JieM paloOHAIBHOTO MPUPOIOTIONIH30BAHMS U HKOJIOTHYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISAIOTCS (U3MUecKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, I OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (DM3UKU pPean3yeTcsl MPEexKe
BCEro 3a CYET OpPraHU3alUU SKCIIEPUMEHTAIBHON AESITETFHOCTH OOYYaroIIMXCs.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANIBHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3uke oObEeTUHEHBI B OOIIMI CIHCOK YYECHUYECKUX
MpaKTUYeCKux padoT. BrifeneHne B yka3aHHOM MepedyHe 1abopaTopHBIX pador,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIICCTBIIICTCS yYaCTHHUKAMHU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »>ToM obOecrmieumBaeTcs  OBIAJICHHUC
OOyYaroIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE HW3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEN (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.



bonbmoe BHUMaHWE yHENSETCS PENICHUI0 PACYETHBIX W KAUYEeCTBEHHBIX
3agad. [lpu 3TOM 175 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33JaYd C SIBHO
3aJJaHHON (PU3MUECKON MOJIENBIO, TO3BOJIAIONINE TPUMEHSTh H3yUYEeHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOT0 paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MpPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECIeUYeHHI0 YyuyeOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(GbU3MKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHMs JOJKEH U3y4aThCs B YCIOBUSIX
IpPEeIMETHOr0 KaOWHeTa (M3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOMKHO OBITH
HE00X0aMMOe J1abopaTopHOE OO0OpYAOBAaHHME JJIA BBIMOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (Pu3uKe yYeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1oBaHUE.

JleMoHCTpalluoOHHOE  00OpyJ0BaHHE (DOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCJICMOBAHMSI  M3Y4YaeMbIX  SBJIEHUH W  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUUYCCKUX TIPUMCHCHHH.

JlaGopaTopHoe 00OpymOBaHME JII YUYEHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJammmxcsa. TemMaTH4ecKne KOMILIEKTHI
71a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4EHUS] PU3UKHU B 00IIeM 00pa30BaHUU SBJISTFOTCS:

e (opMupoBaHHE WHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC WX HHTCIICKTYaJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanne yMeHUW OOBSCHATH SBICHUSA C HCIOJIB30BAHHEM
bu3MYeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.



JlocTrxeHne 3TUX Lenei 00ecrednBaeTCsl pelIeHUeM CIEIyIOMNUX 3a7ad B
nporecce u3yueHus Kypca (U3NKH Ha yPOBHE CPEHET0 0011Iero oopa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mmx  u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsX, BKJIIOUast MEXaHUKY,
MOJIEKYJISIPHYI0  (DU3HMKY, JJIEKTPOAMHAMUKY, KBAHTOBYK (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHE YMEHUW TNPUMEHATh TEOPETUUYECKHE 3HAHUA s
OOBsICHEHMsSI (PU3MYECKMX SIBICHUH B TMPUPOAE U I TNPUHATUS
NPAKTUYECKUX PELICHUI B IOBCEAHEBHOM KU3HHU;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C $BHO 3aJaHHOMN
¢u3nyeckoil Mojenplo, 3a1ad, I[OAPa3yMEBAIOLINX CaMOCTOSTEIbHOE
co3sianue (hpu3nYeckoi MoJIeNu, aJleKBaTHOM YCIOBUSAM 33a/1a4H;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBIIQJICHNE METOJaMHU CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TPOBEICHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uHpopmammu,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTara;

CO3/IaHUE YCIIOBUH N7l pa3BUTHS YMEHUN IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenune ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xmacce — 102 vaca (3 yaca B He/IeIIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JCIaeT BBIOOP
MpOBeNCHMUSI JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATbHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUA

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod mammmHbl. [{ukn KapHo um ero kodpduIMEHT IMOJIE3HOrOo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
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BsaumopeiictBue 3apsan0oB. 3akoH KyiioHa. ToueuyHbli 3IEKTPUUECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHiun
CYNEPHO3ULIUNA DIEKTPUYECKUX Ioner. JIMHNKM HanpsyKEHHOCTH DJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrtpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHUMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHuyeckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII I€UCTBUS 3JIEKTPOMETPA.

B3anMoencTBre HANEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJJACTHH, PACCTOSTHUASI MEXAY HUMH U JUAJIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Hctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia W BHYTPEHHEE CONPOTUBIECHUE MCTOYHHKA TOKA.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3ambIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TemrepaTypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

ITonynpOBOIHUKHY. CoOcTBeHHas 17§ IIpUMECHAast IIPOBOJIMMOCTh
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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OnexkTpuyeckuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN U0/, FalbBaHUKA.

Jlemoncmpayuu

W3MepeHne CUJTbl TOKA U HaIIPSKEHHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuania.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH Ccuibl. KoOpoTkoe 3aMblKaHHUe
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoi paspsii ¥ IPOBOJMMOCTD BO3yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne cMEmaHHOr0 COEINHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABMKYILEH CHIIBI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenne amexTpoiusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usznku 0a30Boro ypoBHsa B 10 Kiacce OCyIIECTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboa, rumnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAsT Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IAUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaXxxHOCTh BO3/AyXa, BETPHI, 0apoOMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), JABUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJy4YEHUsS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHCJIE€ HAHOMATEpUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMaZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarunutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHIYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe T0Jie TMPOBOJHMKA C TOKOoM. KapTuHa JNHHUN WHIYKUIUU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HAaIIPaBJICHUE.

Cuna Jlopenua, e€ MOaysib U HanpaBJieHUE. [[BU>KEHUE 3apsKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SBieHne DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BEKTOpa MarHUTHOMU
WHIYKIUU. ODJEKTPOJBIKYIAsg Cujla HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu Papanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIESKTPOABWKYILAS CHJIA HHAYKUAW B
MPOBOJAHUKE, IBHXKYIIEMCS IOCTYMATENHHO B OJTHOPOJJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUWHTYKIIUH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.
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TexHndeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3auMmojelicTBUE IBYX TPOBOAHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI MHAYKIIUK OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3y4yeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 2JICKTPOMArHUTHON MHIYKIIHH.

Paspnen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepumon, wacrora, ammumryga u ($aza koieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npyu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUu B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroummx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHUUECKHE
kosieOanus. Pezonanc. BeiHyKA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIPSHKEHUS.

Tpanrcdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKHE PUCKH NPU MPOU3BOACTBE 3JIEKTpo3HEpruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CUCTeMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM ) IS
AJIEKTPOMArHUTHBIX KOJICOaHUMH.

Pe3oHaHnc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUil Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENH W3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. I[lomepeyHble W MPOAOJBHBIE BOJIHBI.
HNuTtepdepenius u nudppaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3MeKTpPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIBI.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas AUMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEeHNE TOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HabGmronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0H H
4acTOTOM KoJieOaHUM.

HccnenoBaHne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
peroMIIeHUE, ONIsIpu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pPACIPOCTPAHEHUE, OTPAXKEHHUE M NPEJIOMIIEHHUE CBETA.
OnTtuyeckue mpruodopHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronerne natepdepeHIIny CBeTa.

Hab6mronenune nudpakxium ceera.

HabGmronenue nucnepcuu cBera.
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[Tomy4yeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIMIbIO AU(PPAKIIMOHHON PEIIETKH.
Habnronenue noasipuzaluy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul
W3mepenue nokasaresns NpeaoMIICHHs CTEKIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeUAIBHON TEOPHH OTHOCHUTEILHOCTH

['panunbl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, ITIPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs13b MacChl C JHEPrUeN U UMITYJILCOM PEISATUBUCTCKOW YaCTULBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprun (OTOHA C €70 YACTOTOM. JHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinHmreitHa s Gorodrddekxra. «KpacHas rpaHuia
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUEe: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -4acTHIL.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u morjomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.
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BousnoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYX/JICHHOE U3IIyUYCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul
HaOmronenue muHeyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE TPUMEHEHUE: JTO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul
HccnenoBanre TpeKoB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprum CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJIacC —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIEAOBATEIBLHOCTA. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbel. UEpHBIE ABIPHI B sSApAX
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITydEHHUE.

Macmtabnas crpykrypa Beenennoid. MeTaranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUH ISl OTIpEIeSICHUs TI0JIOKEHUsSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CeBEPHOIO MOJIYIIAPUS U IPKUE 3BE3BI.

HaGmronenus B Teneckon Jlynsl, mianet, Mineunoro Ilytu.

O6o0maromniee MOBTOPEHUE

Ponps ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOH KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(bU3NYECKOM KapTUHBI MHpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsiETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcaMM MaTE€MAaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meoscnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YyUYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rurmore3a, (usznyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPCHHUE.

Mamemamuxa: pewieHHE CHCTEMBI YpPAaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIMM HAa OCU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0O0US TPEYTOJHHHUKOB,
oTpeieNieHUe IIOMAAH MIOCKUX (GUTYp B 00bEMA Tell.

buonoecusa: snekTpuueckue SBICHUS B KMUBOM MpUpoOJE, KoyeOaTeabHbIE
JBIKEHUS B SKMBOW MPUPOJIEC, ONTHYECKUE SBJICHUS B KMBOW MpUpojie, NeHCTBUE
paaualuu Ha >KMUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKOM pEIIETKH, CHEKTPaIbHBINA
aHaJIu3.

l'eocpagusa: wmarHuTHBIE TIONIOCAa 3€MJIM, 3K MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHUAWA 3JEKTPOINEpENady, TEeHepaTop NEPEeMEHHOro TOKa,
ANIEKTPOJBUTATENb, WHAYKIMOHHAS I€4Yb, pajap, pPaauONpPUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
COJIHEuHas Oatapesi.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOTO TBOPYECTBA,

npucyuero pu3n4eckon Hayke;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH ~ 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOYEBHIMU MOHATHSIMH W METOJaMHU
buznueckoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW ACSITENbHOCTH
B 00J1aCTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPAa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YUCJIE IPU CO3JaHUM YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKY;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajaavy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHhI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pELICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pa6ora c nundopmanueii:

BJIa/ICTh HABBIKAMH TMOJy4eHHUs MHPOpPMAIUN (PU3UIECKOTO CONEpKaHUS 3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBISTh IIOHMCK, aHaJH3,
CUCTEMAaTH3alMI0 U WHTEPIpPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (popm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCTIONB30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pPecypcocOepexeHHsl, TMpaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX aHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHaYeHMsI HTHPOPMAIIUH U LEJIEBON ayAUTOPHUHU, BHIOHpAsi ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTUu3alllu.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBHA:
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OCYIIECTBIATH OOIIEHNE HA YPOKax (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh I1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMaHIBI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh WJEU C TMO3ULUKA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B npornecce HoCcTHKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTHXKCHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHaIOUIUXCSI YMEHUINA:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJEICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsJl IPU pelIeHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3auMoOJIelicTBUE Tell, Tuddy3us, OpOYHOBCKOE JIBI)KEHHE, CTPOSHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00hEMa TeJl NIPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, UCIAPEHHUE, KOHACHCAIUS, IUIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyZ€, CBS3b MEXKAY MapaMeTpaMud COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (U3UYECKHE BEIUYUHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TMPABUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOIO JBUKCHHS MOJIEKYJI, CpeIHEKBaApaTHUHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yeMbIX BEIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYMHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUI CMBICT HCIHOJIB3yEMbIX
BEJIMUMH, UX OO0O3HAYEHWs] W EJIUHUIIBI, YKa3biBaTh (HhOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HetoToHA,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAaHECHHS
ANEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIENOBAHUIO (PU3UYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX, KOCBEHHBIX HW3MEPEHHI, NIpPHU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIMpOBATH BHIBO/IBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (U3MUYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GuKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TaOJIUILL U TPpa(pUKOB, A€NIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBaHUI B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelleHUs, TPOBOAUTh PAcUYE€Thl M OLICHUBATh PEaJIbHOCTD
MOJIyYeHHOTO 3HAYeHUS (PU3UUYECKOUN BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;
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MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIIET0 MHUpPA, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IJJAHUPOBATh JECATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K koniry o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEYHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, S/ICPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PEUIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBSICHATh WX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUNUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOro0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYyCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3HMUYECKUE BEIIUYUHBIL:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHia, MHIyKTUBHOCTb
KaTylIKH, SHEPrUsl JJICKTPUYECKOr0 W MAarHUTHOrO IOJIEW, MEPUOJ W YacTOoTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MpOIEcce
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TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKyCHOE PpAacCTOSHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU MPABUIBLHO TPAKTOBATh (PUIUUECKHUIA
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUEHHs W EAMHMIIBL, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JAPYTHUMH
BEJINYNHAMU;

ONHCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHl, HUCIOJIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SIBICHMS, UCHONB3YS (PU3NUYECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTO U NapaJIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHs HMMILYJIbCA, 3aKOH COXPAHCHMS
IIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
IPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMN MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JlopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IPHU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIHpPOBaThH BHIBOJIHI,

OCYILECTBIISTH NMPSAMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsIMBIX  M3MEPEHMI: TMpU STOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaOJIUIl U
rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;
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co0o1aTh mpaBuia 0€30MacHOTrO TpyJa MpH MPOBEACHUH UCCIIEJOBAHUNA B
pamMKax y4eOHOrO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemath pacu€THble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3HUECcKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HE0OXoauMbIe NJisi €€ pellleHUs, TPOBOAUTh PacUEThl M OIICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMUYECKU HENPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONMOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
¢dbuznyecKue sBICHUS,

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U NIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJIAPHON MH(POPMALIMH, ITOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOIYYaEMYI0 HH(OPMAILHIO;

OOBSACHATh NPUHIUOBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOrO MCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOIIET0 MHpAa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TIpynIe C BBIIOJHEHUEM pAa3IMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PalMOHAIBHO PpACHpElesTh O0OS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.

30



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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

31


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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

32


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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM
Ne ni/mm Kontpoabnbie IIpaktudeckue (uu(ppoBbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIC
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 45 1 3 bubnuorexa [JOK
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11 45
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHU4eCKHE U JIEKTPOMArHUTHBIE bubnuorexa [JOK
2.1 9+4 1
KoJIeOaHus https://m.edsoo.ru/7f41c97c
MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE bubnmnorexa [JOK
2.2 5+3 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 0) 10 +5 3
Ha https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24 +12

Pasznea 3. OCHOBBI CIEIIUMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI crielIMaIbHON TEOPUHU bubnuotexa [JOK
3.1 4+2 1
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4+2
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
. +
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 +3 httos://m.edsoo.ru/7fA1c97c
4.2 Ctpoenue aToma 4+2 bubnnorexa [JOK

33


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

4.3 ATOMHOE PO

Uroro no pazgeny

5+3

15 +8

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7+4 nggzlrz?:;{szggﬁfmwk
Htoro no paznemny 7 +4
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4+2 I;tilf;:lll//lr?:;(szgroullif4lc97c
Htoro no pazneny 4 42
PesepBHOE Bpems 3+1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 +34

34


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

.~ Hpomwuro, JORVYMEPOBAHO M cKpen.ieno NCHATHLIO =
- [//15- Hot OBWF ' - -
L W ; ?emffﬂib aucrop ¥

Jlpexitp 2

A.H.Huxo.1a¢82




