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[Iporpamma 1o ¢usuke 06a30BOTO YpOBHs Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHOM mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHusl y4eOHOro
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIOMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copnepxanue nporpamMMmbl 10 ()U3MKE HampaBIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATENIbHOCTHOIO noaxoaa. I[lporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO k 1mIaHUpPyEeMBIM JIMYHOCTHBIM, IPEIAMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TaKK€ YYUTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3zoBaHMs, IIAHUpYEMbIe
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIC (Ha
0a30BOM ypOBHE).

[Tporpamma o (hu3mKe BKIIOYAECT:

IUTAaHUpPYEMbIE PE3YNbTaThl OCBOCHMS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE
peIMETHBIC PE3yIbTAThI IO TOJIaM O0yUYEHUS;
coziepkanue yueObHoro npeamera «Du3nkay 1mo rogam 00ydICHHs.

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHaX MPUPO/IbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOLIUN JJisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MUYECKUX 3HAHUM ONpenenseT XapakTep M pa3BUTHE Pa3HOOOpa3HbBIX
TEXHOJOTHUIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHaJioB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3nKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHbBI MUpa 00y4aroImuxcs, B GopMUpoBaHHE YMEHUN
NPUMEHSATh HAyYHbII METOJI TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY kypca ¢u3MKH 11 YPOBHS CpeIHEro o0IIero oOpa3oBaHus MOJIOKEH Pl UJIEH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 IIOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUYECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoesn eenepanusayuu. B coOTBETCTBUU ¢ HEW MaTepuall Kypca pU3HKH 00beTUHEH BOKPYT
¢uznueckux Teopuil. Begymmm B Kypce sBhsiercss (GOPMUPOBAHHME MPEJCTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaT€puH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. Eé peam3anus npeaArnojIaraCT UCIoOJIb30BAHUC T'YMAHUTAPHOI'O
INOTCHIHAJIa (I)PI3H‘{CCKOI>'I HAayYKH, OCMBICJICHUC CB3U PA3BUTHA (bI/ISI/IKI/I C pa3sBUTUCM O6IJ_ICCTB3.,
a TaKKC C MUPOBO33PCHUCCKHUMHU, HPaABCTBEHHBIMU U OKOJIOTHYCCKHUMU HpO6HeMaMI/I.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sxonocuzayuu peanzyercs MOCPEICTBOM BBEICHHUS HJIEMEHTOB COZIEp)KaHU,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOseMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PallMOHAIBHOTO MIPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (HU3MKH Ha ypOBHE CpelHero obiiero oOpa3zoBaHUs
SBISAIOTCS (u3nueckue Teopur ((HOpMHUpPOBaHWE NPEICTABICHUNA O CTPYKTYypE MOCTPOCHHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IIPEJCTaBICHUSX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHM, JJI OMMCAHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLECCOB).

CHUCTEeMHO- IS TEITLHOCTHBIN MOIX0J B Kypce (PU3MKHM peann3yercs MPekKae BCEro 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydatouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKKU — ITO UCMOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUECHHUYECKUX TPAKTUYECKUX paboT. BbliercHue B yKazaHHOM IEPEYHE JIaDOpPaTOPHBIX padoT,
MPOBOAMMBIX JJISI KOHTPOJS M OILEHKH, OCYIIECTBISICTCS YYaCTHUKAaMH O0pa30BaTeIbHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAaHUPOBAHUS U OCHAICHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUNIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAHMS 3aBUCHUMOCTEH (PU3UYECKUX BEIMYMH M IIOCTAHOBKY OIBITOB IO IIPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIENseTCsl PEIICHUIO PACUETHBIX U Ka4eCTBEHHBIX 3amad. [Ipu stom
JUISL pacYE€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 337a4i C SIBHO 33JIaHHON (PU3MUECKONU MOJIEIBIO,
MO3BOJISIIOIINE TPUMEHATh HM3YyUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTHM KakK U3 OJHOI0 paszfiena
Kypca, TaKk ¥ UHTETPUPYS 3HAHUS U3 PA3HBIX pa3AesioB. [ KadyeCTBEHHBIX 3a/1ay MPUOPUTETOM
ABIAIOTCS 3aJlaHusl Ha OOBSCHEHHE TMPOTEeKaHWs (PU3NYECKUX SBICHHM U TMPOIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBaHusmMu PI'OC COO k MarepuanbHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOrO KaOuHeTa (PM3MKU WIN B
YCIOBUSX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro LuKIia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JTAb0PATOPHOE 00OPYOBAHUE JUISI BBIMOJIHEHUS YKAa3aHHBIX
B TIporpamMmMe 10 (QHU3UKE YYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpaniMoHHOE  00OpyaoBaHHe (GOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MHUHHUMAJIbHOW JTOCTATOYHOCTH M 00€CIeUMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B TIPOrpaMMme Io
GU3MKe KIFOYEBBIX JEMOHCTPAM I WCCICIOBAHUSA HM3y4aeMbIX SIBIIEHUW W TPOIECCOB,
IMIOUPUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyIOBaHUE Ui YYEHHYECKHUX MPAKTUYECKHX padoT ¢opmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOTO KOMIUJIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abopaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsI GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:



dbopMupoBaHUEe HHTEpeca W CTPEeMJICHHMs] OOY4YaloIIMXCsl K HAayYHOMY H3Y4YEHHMIO MPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA M (POPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBJICHUSIM;

(dopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs OCHOB CTPOCHUSI MaTEepUU
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dopmupoBaHHe yMEHUI OOBSICHATH SBJICHUS C UCIOJNb30BaHUEM (PH3MUECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTEJIbCTB;

¢dopMHpoBaHUE TMPENCTaBICHUH O PO (PU3MKH AN Pa3BUTHs APYTrHX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOT .

JlocTokeHre 3TUX Iejield o0ecreunBaeTCs PEIICHUEM CIEAYIONIMX 3a7ad B IPOIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTeMbl 3HAaHUKH 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAss MEXaHHUKY, MOJIEKYJSAPHYIO (HU3UKY, 3JEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTHI aCTPOPHU3UKH;

dbopMHpOBaHHE yMEHUIl NPUMEHATh TEOPETHYECKHE 3HaHUs Ui OOBSCHEHUS (DU3NYECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHUS IPAKTUYECKUX PEIICHUIN B IOBCEIHEBHOM KU3HU;
OCBOCHME CIIOCOOOB pEIICHUs PA3IMYHBIX 33a4 C SIBHO 3aJaHHON (U3MUECKO MOieNbIo, 3a/1a4,
HOAPa3yMEBAIONINX CAMOCTOATENIFHOE CO3JaHue (PU3MUYECKOM MOJeNN, aJeKBaTHOW YCIOBUSIM
3ajiauy;

NOHMMaHWe (U3MYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIAJICHUE METOJAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUA U TNPOBEACHUA  (PU3MUECKHUX
HKCIEPUMEHTOB, aHaJW3a M WHTepHpeTanud HHPOPMALUHU, ONpPENETIeHUsl JIOCTOBEPHOCTH
HOJIy4EHHOTI'O Pe3ysbTara;

CO3JaHME YCIOBUH I pa3BUTHS YMEHUH IPOEKTHO-HUCCIIEN0BATENbCKOM, TBOPYECKON
JeSITEIbHOCTH.

Ha wusyuenue ¢usukum (0a30BBI ypOBEHb) Ha YPOBHE CpEIHEro 00Iero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIeJII0).

[Tpennaraemslii B mporpamme 1o ¢pu3MKe nepedeHsb Ja00paTOPHBIX U MPAKTHUECKUX padoT
ABIIIETCS PEKOMEH/IOBAaHHBIM, YUYMTEIb JeJIaeT BBIOOp NpOBeIeHHs J1a00paTOpHBIX padboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaronuXcsl.



COJAEP/)KAHUE YYEBHOI'O IIPEIMETA

10 KUIACC

Paznen 1. ®Puzuka n METOAbI HAYYHOI'0 MO3HAHUSA

®usnka — Hayka o mpupoje. HayuHble Merozabl MO3HaHUS OKpyKarouero mupa. Ponb
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (pu3nyecKux sBIeHU u mporeccoB. Hayunrpie rumore3sl. Ouszmueckue
3aKOHBI ¥ TeOpUH. [ 'paHUIIBl TPUMEHUMOCTH (hpHU3UYECKUX 3aKOHOB. IIpuHIMI COOTBETCTBUS.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
IPAKTUYECKOMN JEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmkeHHE. OTHOCUTENBHOCTb MEXaHMYeCKoro JABmwkeHud. Cucrema
orcué€ra. Tpaekropus.

HepeMemeHHe, CKOpPOCTb (cpe,uHsm CKOpPOCTb, MI'HOBCHHAs CKOpOCTL) U YCKOPCHHUC

MaTepI/IaJ'[BHOI\/'I TOYKH, X HNPOCKIOWHN Ha OCH CUCTCMbI KOOpAWHAT. CrnoxxeHue nepeMemeHI/n?I n
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpPSIMOJIMHEHOEe IBIKeHHe. I'paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NepeMeIlleHUs] MaTepruaibHOW TOUYKHU OT BpEMEHH.

CBobogHOe majieHne. Y CKopeHue CBOOOTHOTO TIaICHMS.
KpuBonnHueiiHoe nBukeHHE. JIBI)KEHHE MAaTepUaIbHOW TOUYKH II0 OKPYXKHOCTH C
MIOCTOSIHHOW T0 MOZYJI0 CKOpPOCTBIO. YTJIOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon m

gacTtoTa oopanieHus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIUJOMETp, JIBUKEHUE
CHapS/IOB, IICTTHBIC U PEMEHHBIC TTepeIavuu.

Jlemoncmpayuu

MO,Z[GJIB CHUCTCEMBbI OTC‘-IéTa, HWIUTIOCTpalud KHHECMATUYCCKUX XaPAKTCPUCTUK ABHUIKCHUSA.



[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3pEKECHHOM IIPOCTPAHCTBE.

HaGmonenue 1BuxeHus Tea, OpOIIEHHOT0 O] YIII0M K TOPU30HTY U TOPH30HTAIIBHO.

N3mepeHune ycKopeHust CBOOOJHOTO MaieHHUS.

Hanpasienue CKOpOCTH IIPH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3y4yeHrne HepaBHOMEPHOIO JBUYKCHHUS C LIENBIO OIIPEIETICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXAY — IYTAMH,  NPOMACHHBIMM  TEJIOM 34
IIOCJICZIOBATENIbHBIE PABHBIE IPOMEXKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBW)XCHHH C
HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

W3yuyenue ABUKEHUS IIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuauun otHocurensHoCcTH [Manunes. [lepseiit 3akoH HeroToHa. MIHepumanbHbie CUCTEMBI
oTCcuéTa.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuia. Btopoit 3akon Hprorona mis
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hbl0TOHA [I711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro TaroreHus. Cunia tsxectd. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buasl TpeHus: (Mokosi, ckoibxeHus, kadeHus). Cuma Tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP ABUKEHUH TeJla B )KUJKOCTU WM rase.

HOCTyrIaTCJ'IBHOC " BpalllaTCIIbHOC ABUXKCHUC a0COJIFOTHO TBép,Z[OI‘ O TCJa.

MoOMEHT CcHIIBI OTHOCHUTEIBHO OCH BpameHus. [lmedo cuiibl. YcaoBUsS paBHOBECHS
TBEPAOIO TeA.

Texumueckne YCTPOﬁCTBa U IMPAKTUYCCKOC TMPUMCHCHHUC: IMMOAIIMITHUKH, AOBHKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu
SIBrIeHNE MHEPIUH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.



Bropoii 3akon HerotoHna.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HeBecomocts. Bec Tena npu yckOpeHHOM NMOABEME U NaICHUH.
CpaBHeHUE CUJI TPEHUS NIOKOs1, KAaUEHUS U CKOJIbKEHUS.
VYcnoBust paBHOBecHsI TBEPIOro Tesa. Buibl paBHOBeCHS.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
N3yueHue aBuKeHUs OpycKa 10 HaKJIOHHON IJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B MPYXHHE M PE3HHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yciioBui paBHOBECHUS TBEPJIOTO TeJa, UMEIOILET0 OCh BPAIICHHUS.
Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

Mnynbc MaTepuabHON TOYKH (Tela), CUCTEMbl MaTepUANIbHBIX TOUYEK. MIMIynbC cuibl U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHHUS UMITylbca. PeakTuBHOE ABMKEHHUE.

Pabora cunel. MOIIHOCTE CHIIEL.

Kunernyeckass sHeprus MarepuaabHOW TOUkH. Teopema 00 M3MEHEHMHM KHHETUYECKOU
JHEPIUH.

[TorennuanbHas sHeprus. [loTeHnmanpHas 3Heprus ynpyro 1eGpopMUpOBaHHON MPYKUHBI.
[TorennuanbHast sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

HOTCHLII/Ia.HBHBIC 1N HCIIOTCHIHAJIBHBIC CHUIJIBI. CBs3b pa6OTBI HCIIOTCHIHMAJIBHBIX CHII C
H3MEHEHHEM MEXaHHISCKOM OHEPTHUU CUCTEMBI TCII. 3aKkoH COXpPaHCHUMA MEXaHUIeCKOM OHCPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M IMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEpP, MPYKUHHBII
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu
3aK0H COXpaHEHUsT UMITYJIhCa.
PeakTuBHOE IBHKEHHE.

[Tepexox moTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PATHO.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne aOCONOTHO HEYNPYroro yjaapa C IMOMOINBIO ABYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHMEM MEXaHMYECKOW 3HEpPruu Tejla Ha
IIpUMepE pacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3nen 3. Mouekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe maBmwxkenue. uddysus. Xapaktep IBWKEHUS W B3aUMOACHUCTBUS YaCTHIL
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mosekyn. KonaumdecTBo BemecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KMHETUYECKOH TEOpHUU
ujeanpHOro rasa. AOCONIOTHas TemmepaTypa Kak Mepa CpelHeH KHHETHYEeCKOW 3Hepruu
TEIJIOBOTO JBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoliecchl B UcaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe MmpencTaBieHe U30MPOIIECCOB: U30TEpPMa,
n30x0pa, nzobapa.

TexHU4eCKHe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnBITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BelmecTBa, ¢ororpaduu MOIEKYI
OPraHUYECKUX COCTUHEHUH.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb 6pOYHOBCKOTO JTBH)KEHUSI.

Mogens omnbita HITepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.
Mogens, HUTIOCTpUPYIOLIAs IPUPOY AABICHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThl, WUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSHUS UI€AIBHOTO ra3a, N30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol



OrnpenenieHne Macchl BO3yXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEeHHMH 0O0BEMa
KOMHATBI, IaBJICHUS U TEMIIEpPaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuku

Tepmoaunamuyeckasi cuctema. BHYTpeHHsIsI SHeprus TEpPMOAMHAMMYECKON CHCTEMbI U
crocoOb! e€ u3meHeHus. KomndyectBo TemioTsl U pabora. BHyTpeHHsS SHEprusi 0lHOATOMHOTO
uJeaNlbHOro ra3a. Bujpl Teronepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas

TEIMIOEMKOCTh BEIIECTRA. KonngecTBO TENIOTHI IIpu TeIUIoIIEepEaauc.

[Tonstue 06 angmabatHoM mpouecce. [lepBwlii 3axkoH TepMmoauHamuKu. [IpumeHeHue
MIEPBOTr0 3aKOHA TEPMOJAMHAMHKY K H30MporeccaM. I padudeckasi HHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoannamMuku. HeobpaTuMoCTh IPOLIECCOB B MPUPOJIE.
TemoBeie MamuHbl. [IpyuHIMIBI AelicTBUA TEIIOBbIX MaluH. [IpeoOpa3zoBanus 3HEpruu B
TeroBbIX MamuHax. Koadduument nonesnoro aeiictusi teroBoid Mammubl. Lukn KapHo n

€ro K03(1)(1)I/II_II/ICHT MOJIE3HOTO JCHCTBUS. DKOJIOTHYECKHUE HpO6J’I€MH TCIIOOHCPICTUKH.

TexHuueckue YCTPOﬁCTBa U MPAKTUYCCKOC IMPUMCHCHHEC: [BUIATC]Ib BHYTPCHHETO
CropaHus, OBITOBOM XOJIOAWJIbHUK, KOHAUITUOHECD.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEW JHEPruu Tella TMPHU COBEPIICHHH pabOThI: BBUIET MPOOKU U3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOM TpyOKe MyTEM
TpeHwusl (BUICOIEMOHCTPAIIHS).

H3meHeHne BHYTpEHHEH SHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne yaenbHOU TeMTOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Dazoewvie nepexoovl

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHne. AGCOTIOTHAS M OTHOCUTEIbHAS
BIIQXKHOCTHh BO31yXa. HaceleHHslid map. YaenpHas TemioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucrannmmueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB KPUCTAIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne M Kpuctayudzauus. Y IelbHas

terutoTa riasneHus. Cyonumanms.

YpaBHEeHHE TEIJIOBOTO OanaHca.



TexHuueckue ycTpoicTBa M NPAKTHUUECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJJOpUMETpP, TEXHOJOTHMU IIOJIyYEHUS COBPEMEHHBIX MaTepuaioB, B TOM  YHUCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu moHW>KEHHOM JaBICHUU.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.
JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

I/I?,MepeHI/Ie OTHOCUTCIBbHOM BIaKHOCTH BO31yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ten. ONeKTpuueckuil 3apsa. JlBa Buga dJIEKTPUYECKUX  3apsJlOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. TodeuHbll 3nekTpuueckuil  3apsi.
Onekrpuueckoe nose. HanpsokéHHOcTh anekTpuueckoro nois. IlpuHuun cynepnosunuun

ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsy)KEHHOCTH IIEKTPUYECKOTO MOJIS.

Pabora cun »snexrtpocrarnueckoro mons. llorenmuan. Pa3HOCTh  MOTEHIMATOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. JluasieKTpruieckasi IpOHHUIIAeMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOT0 KOHJIEHCATOpa.

TexHudeckue yCTpOﬁCTBa U TPAaKTUUCCKOC MPUMCHCHUC. DJJICKTPOCKOII, 3JICKTPOMETP,

JIEKTPOCTATUYECKAs 3aIUTa, 3a3€MIIEHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KONHUPOBAIbHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu
YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.
B3auMozeiicTBuE HadIEKTPU30BAHHBIX TEIL.

DneKTpUUecKoe MoJjie 3apsKEHHBIX Tell.



[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
DneKTpocTaTHUecKast 3alluTa.
JIN3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBHCHMOCTD BHCKTpOéMKOCTI/I IUIOCKOI'0  KOHACHCATOpa OT IUIomaavd IJI1aCTUH,
pacCTodHug MCKAY HUMHU U I[HBHGKTpH‘IGCKOﬁ IMPOHUIIACMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS SJEKTPHUUECKOro TOKa. MICTOYHHMKH TOKa.
Cwuita Toka. [1ocTOSHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 yyacTka LETH.

SJIGKTpI/ILICCKOG COIIPOTUBJICHHC. VY aennHOE COIIPOTUBJICHUC BCIICCTBA.
HOCJIGIIOBB.TGJH)HOG, napaajiCJbHOC, CMCIIAHHOC COCAMHCHUE ITPOBOJHHNKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTD 37E€KTPUIECKOTO TOKa.

DIEeKTPOABMKYIIAs CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma 1yst
MOJTHOM (3aMKHYTOM) yieKTprueckoit nenu. KopoTkoe 3aMbIkaHume.

3J'I€KTpOHHa$I MMPOBOAMMOCTD TBép]j[BIX METaJIOB. 3aBUCUMOCTh COIIPOTUBJICHUA MCTAJIJIOB
OT TCMIICPATYPBhI. CBerHpOBOI[I/IMOCTB.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas M TNpPUMECHAs MPOBOJUMOCTh MOJYHPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DNIEKTPUUYECKHII TOK B pacTBOpax M paciulaBax >3JIEKTPOJMTOB. DIJIEKTPOIUTHYECKas
JIUCccoanus. JIEKTPOIU3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3psaa. MosHus.
IIna3zma.

TexHu4eckue yCTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HUCTOYHUKMA TOKa, OJEKTPOHArPEBaTENbHBIE MPUOOPHI, AIEKTPOOCBETUTEIBHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JOHOA, TEPMUCTOPBl U  (HOTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN JTHOJI, TaJTbBAHUKA.

Jlemoncmpayuu

I/I3MepeHI/I€ CHJIbI TOKA U HAIIPSKCHUS.



3aBUCHUMOCTh COIIPOTUBJICHUA MNWIMHAPHUYCCKUX IMPOBOAHUKOB OT [JIHWHBI, IIJIOINAIU
IIOIIEPECUYHOT'O CCUCHUA U MaTCpUaa.

CwMmenranHoe COCIUHCHHUE ITPOBOJHUKOB.

HpHMOG HU3MCPCHHC 3J'ICKTpO,Z[BPI)Ky1H€ﬁ CHIIBI. KOpOTKOC 3aMbIKaHUEC TaJIbBAHHUYCCKOI'O
9JICMCHTA U OLICHKA BHYTPCHHCTO COIIPOTUBJICHUSA.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJIUMOCTH BO3/1yXa.
OaHOCTOPOHHSIS MPOBOJIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yuenune cMemaHHOro COeIMHEHHS PE3UCTOPOB.

N3Mepenne  aEeKTpOABMKYLIEH CHJIBI HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
COINPOTHUBJICHHUS.

Hab6monenue anexrpomnusa.
Me:xknpeamMeTHble CBSI3H

N3yuenne kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiacce OCYyIIECTBISETCS € Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsmusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, Hay4yHbIM (akT, TUmnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpus, HaOIOJEeHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEINb, U3MEPEHUE.

Mamemamuxa: pelieHue  CHUCTEMbl  YpaBHEHWH, JuHeiWHas QyHKuus, mapabona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHl M MX IPOEKIMHM Ha OCHU
KOOpP/IMHAT, CII0KEHUE BEKTOPOB.

Buonozus: mexannueckoe IBUKEHHE B JKUBOM npupoze, Aupdysusi, ocMoc, TeIiooOMeH
KMBBIX OPTaHW3MOB (BH[BI TEIIONIEPEauH, TEIUIOBOC PABHOBECHE), FIICKTPUIECKUE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHUEC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIAApHasA Macca, TCIIJIOBBIC CBOMCTBA TBépJIBIX TCII, )KPI}IKOCTGfI U Ta30B, JJICKTPUYCCKUC
CBOMCTBaA MCTAJUIOB, QJICKTPOJIUTUUCCKAA JUCCoUaluAa, raJiBaHUKaA.

TI'eoepaghus: BnaxxHOCTH BO3lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKe JABMKEHHUI C MCIOJIH30BAHUEM MEXAHHU3MOB, YUET TPECHUS B
TEXHHMKE, MOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUs MMIyJbca B TEXHHMKE (pakera,



BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHETO CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYEHHUs] COBPEMEHHBIX MaTepUaioB, B TOM YHUCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TATHBAHUKA.

11 KJIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

[TocTtossHHBIE MarHUTHL. B3auMonelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHOE IIOJe€.
Bekrop maruuTHOM uHAyKIMU. [IpyuHIMI cynepno3uuy MarHUTHBIX nojiei. JIMHUKM MarHuTHON
uHAyKuuy. KapTiHa TuHUI MarHUTHON MHAYKLUU TOJISl IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJie NpoBOJHUKA ¢ TOKOM. KapTuHa JAMHMM MHAYKIMHM MAarHUTHOTO MOJIS
JUIMHHOT'O HPSIMOTO NMPOBOJAHMKA U 3aMKHYTOI'O KOJIBIIEBOI'O IPOBOJHHMKA, KATYIIKU C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna JlopeHna, e€ Monaynb H HampaBlieHHe. JIBUKEHUE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pab6ora cuibl Jlopenna.

SIBneHne HIEKTpOMAarHUTHOM WHAYKUOMU. [IOTOK BEKTOpa MAarHUTHOM HWHAYKIIMH.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH JIEKTPOMAarHUTHON MHAyKuuu Papazes.

BpreBoe QJICKTPHUYIECKOC IIOJIC. SJ'ICKTPOI[BI/I)KYH_I&H CuJla HMHAYKIUKU B IIPOBOJHHUKCE,
ABYKYIIEMCS MOCTYIATCJIBHO B OTHOPOJHOM MAarHMuTHOM ITOJIC.

ITpaBuio Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DNIEKTPOMarHuTHOE TOJIE.

Texumueckne YCTpOﬁCTBa U TPAKTHYCCKOC MNPHUMCHCHUC. TIOCTOSAHHBIC MArHHWTHI,
9JICKTPOMAIrHUTEI, 3JICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], UHAYKIITUOHHAA ICYb.

Jlemoncmpayuu

OmneIT OpcTena.



OTKJIOHEHHUE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.
JIuHuY MHIYKIMKA MAarHUTHOTO TOJIS.
B3anmonencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

HevictBue cuiibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.
SIBlieHUE DNEKTPOMAarHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBHCHMOCTD 3JICKTpOI[BI/I)KyHIeI71 CHUJIbl MHAYKIMK OT CKOPOCTH M3MCHCHUSA MAIHUTHOI'O
IIOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHne MarHuTHOrO NOJIsl KATYIIKH C TOKOM.

HccenenoBanue 1ecTBUSA IOCTOSSHHOTO MAarHATA HA PAMKY C TOKOM.

Uccnenoanue sBieHUS 3IEKTPOMArHUTHON MHYKIIUH.

Pa3gen 5. Kojie0aHus M BOJHbBI
Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE KOJI€OAHUA

KonebarenbHass cucrema. CBoOoaHble MexaHMyeckue KkojeOaHus. ['apmMoHndeckue
koneOanus. Ilepuon, dacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBIT MasSTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHMYECKHX KojeOaHuil. [IpeBparnenue sHepruu
IIPU TApMOHUYECKHUX KOJIEeOaHUX.

Konebarenbupiii kKOHTYp. CBOOOMHBIE D3JIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATHHOM
KoJIeOATeIbHOM KOHTYype. AHAJIOTHsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTrUU B HICAILHOM KojeOaTelbHOM
KOHTYPE.

HpCI[CTaBJ'ICHI/IC 0 3aTyXaruux KOJICOAHMSX. BBIHy)KJICHHBIC MEXaHUYECKHE KOJeOaHus.
Pesonanc. BBIHY)KI[GHHLIC OJICKTPOMArHUTHBIC KoJIeOaHHsI.

ITepemennbIil Tok. CHHYycOMAANBHBIN NEPEMEHHBIA TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIITUTYIHOE ¥ IEHCTBYIONICE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.



Tpancopmarop. IlpousBoacTBo, mepemada U MOTpeOIEHUE SIECKTPUUCCKON SHEPTHH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTposHepruu. KymnbTypa wHCHoOnb30BaHUSA
ANIEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPHUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
TEHEPATOp IEPEMEHHOIO TOKA, JINHUU JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOaTEIIbHOW CUCTEMBI (IPYKHUHHBIA WIIM MaTeMaTUYeCKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.
HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.
HaOmroienue pe3oHanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuumnorpaMMsl — (3aBUCMMOCTH  CUJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) JUIs
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc IIpu MMOCJICAOBATCIIBHOM COCAWMHCHHUU PE3UCTOpPA, KATYIIKHW HHAYKTHUBHOCTHU U
KOHACHCATOpA.

Mopneinb TUHUY DIIEKTPOIEpENAYN.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAIIbIX KoJeOaHU Ipy3a HA HUTH OT JUIMHBI HUTH U
Macchl Tpys3a.

HccnenoBanne mNEpeMEHHOTO0 TOKa B LENM M3 MOCIEAOBATENbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHuUmMHbvle 60JIHb

MexaHnuyeckue BOJIHBI, yCIIOBUs pacnpocTpaHeHus. [lepuon. CkopocTs pacpoCTpaHEeHHs
u januHa BosHbL. [lomepeunble W mponosbHble BOJHBL. MWHTepdepenuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIYYEHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHtanus BekTOpoB E, B, V B anekTpoMarautHoit BosHEe. CBOMCTBa DJIEKTPOMArHUTHBIX
BOJIH: OTpa)xXeHHe, MpelioMIIeHne, moispuzanus, audpakmus, uarepdepennus. CKoOpocTh
3IIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JEKTPOMAarHUTHBIX BOJH. [IpUMEHEHHE 3JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE U
OBITY.



[TpuHIMIBI paAMOCBS3U U TeNleBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HMHCTPYMEHTHI,
yIABTPa3BYKOBasl MarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAuONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTPaHEHHUE NIONIEPEYHBIX U MPOJOIbHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

HaOGnronenue oTpakeHus U MpeJoMIICHNs MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUTUTYAOW M YacTOTOMU
KOJIcOaHUiA.

UccnenoBanue  CBOWCTB  AJEKTPOMATHUTHBIX  BOJIH:  OTPa)XECHHE, IPEIOMIICHHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

I'eomerpuyeckas onruka. [IpsaMonuHeliHOe pacipOCTpaHEHUE CBETA B OJHOPOJHOM Cpelie.
JIyua cBera. ToueuHBI UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpa)KeHUs cBeTa. [locTpoeHue H300paKeHWH B IJIOCKOM
3epKae.

[Ipenomnenune cBera. 3akOHBI TPENIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpefenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKEHU.

Hucnepcus ceeta. CroxxkHbll coctaB 6enoro cera. L{ser.

CoOuparomiue U pacceuBaromive JUH3bL. ToHKasg JnH3a. DOKYCHOE pacCTOsSHHUE U
ONnTHYECKasi CHjia TOHKOM JIMH3bI. [locTpoeHne n3obpaxeHuii B coOMparomux U paccenBarOINX
nuH3aX. QopMyIia TOHKOM JIMH3BL. Y BEIMUYECHHE, JaBAEMOE JIMH30M.

IIpenensl IpUMEHUMOCTH F€OMETPUYECKOM OITHUKHU.

BonnoBast ontuka. Uatepdepenuus cBera. KorepeHTHbIE HCTOUYHUKH. Y CIOBHA
HaOJI0IeHUST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX

KOTI'€pCHTHBIX HCTOYHUKOB.

Hudpakmuss  cBera. JlubpakumoHnHas pemérka. YcClIoBUE HAONIOACHHS — TJIABHBIX
MaKCHMYMOB IIPH MaICHUU MOHOXPOMATHUYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.



[Tonsipuzanus cBera.

TexHUYECKHE YCTPOWCTBA W NPAKTHUECKOE NPHUMEHEHHWE: OYKH, JIyma, QoToanmapar,
MIPOCKIIMOHHBIA ~ ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA, JAU(PaKIIMOHHAS
pelETKa, NOJISIPOUI.

Jlemoncmpayuu

[IpsaMonnHEHOE pPacHpOCTpaHEHUE, OTPaKEHUE M IpejaoMieHue cBera. Onrudeckue
puOOpHI.

[TonHOE BHYTpeHHee oTpaskeHHe. Mozenb CBETOBOA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
Moenu MEUKpPOCKOIIa, TEJIECKOA.

HabGnronenue naTepPEpeHITNN CBETA.

Hab6nronenue audpakuuu cBera.

HaOnroeHue mucrnepcun cBeTa.

[Tony4yeHune criekTpa ¢ TOMOIIBIO TIPU3MBL.
[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.
Habmonenne nossipu3aiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol
N3mepenue nokasaTesns NpeoMIICHHs CTEKIIA.
HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH

['paHubl MPUMEHUMOCTH KJIACCMYECKOW MeXaHUKHU. llocTymarel cnienuanbHOW Teopuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, IPUHLIMI
OTHOCHUTEJILHOCTH DUHIIITEHHA.

OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJILCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPTUs OKOSL.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmol K6aHMOEOU ONMUKU

®dotonbl. ®opmyna [Tnanka cBsi3u sHEpPrUU (HOTOHA C €0 YACTOTOW. DHEPIrUsl U UMITYJIbC
dboToHa.

OtkpeiTue u wuccienoBanue Gorodddekra. Omnbitel  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. Ypasuenue DitHmreitna aius porordpdexra. «KpacHas rpanuna» Gorodddexra.

Hasnenue ceera. Onpith [1. H. JIeGenena.

XUMHYECKOE NeHICTBUE CBETA.

TexHUYeCcKHe yCTpOWCTBA M MPAKTHYECKOE HPUMEHEHHE: (OTOAIEMEHT, (OTOIATUHK,
COJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

DotodddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporoagdekra.

Cseroguog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuto o -uactuil. [lmanerapHas

MOZACIb aToMa. HOCTYJ'IaTLI Eopa. I/I3Hy‘leHI/Ie U MOTJIOIICHUEC (I)OTOHOB Ipu mnepexoae aroma €

OJIHOTO YpOBHSl BSHepruum Ha Apyro. Buasl cnexktpoB. CnekTp ypoOBHEH B3HEpruuM aroma
BOIOPOZA.

BonnoBsble cBolicTBa yactuul. Bosnsl e bpoiinsa. KopnyckynspHO-BOJHOBOW Tyaan3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHE.

TexHu4yeckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: CIIEKTPAJIbHBIA aHaIu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP.

Jlemoncmpayuu
Mopnenb onsiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne MTMHEHYaThIX CIIEKTPOB H3TyYCHUS.



Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Hablnronenue nuneiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHThI,  JIOKa3bIBAIOIIUE  CIIOKHOCTh CTpOGHMSI  fJpa. OTtkpsITHE
panuoaktuBHOCTH. OTBITH Pezepdopna mo onpeaeneHuio cocTaBa paaioakTUBHOTO H3ITyYCHHUS.

CBolicTBa am@a-, 6eTa-, raMmmMa-u3jaydCHUsI. Bansane PaAOaKTUBHOCTH HA XXUBBIC OPraHU3MBI.

OTtkpeITHE TPOTOHA U HelTpoHa. HykimorHas mozaens sapa I eizenoepra—Banenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['amMma-uznydyeHue. 3aKOH
paZinOaKTUBHOIO pacmaja.

DHeprusi CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.
S nepuble peakuuu. JleneHue u CUHTES sAIEp.

SAnepubiii peakrop. Tepmosaepubiii cuHTe3. IIpoOieMbl U NEPCHEKTUBBI  SIEPHOU
HHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto/1bl HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
@dyHIaMeHTalbHbIE B3auMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHuueckue ycTpoilcTBa M NpaKTUYECKOe MPUMEHEHHUe: J03UMeTp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu
CuéTuynK MOHM3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, n1abopamopvie pabomol

HccnenoBanue TpeKoOB YacTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Ortanbl  pa3BUTUS  acTpoHOMHUHW. [IpHKIagHOE M MHUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMHU.

Bun 3Bé3nHoro HeGa. Co3Be3aus, spKkue 3BE3IBI, INIAHETHI, KX BUIUMOE JBHUKEHUE.



ConHeuHas cucTeMa.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE34. 3BE3IBI, HX
OCHOBHBIC XapaKTEpUCTUKH. JluarpaMma «CIEKTpajbHBIA KJIAacC — CBETUMOCTbY». 3BE3[bI
[JIABHOW TIOCJIEJIOBATEIILHOCTU. 3aBHCUMOCTh «Macca — CBETHMOCTb» Ui 3BE3] TJIaBHOM
1ocjen0BaTeNnbHOCTU. BHyTpeHHee cTpoeHue 3BE€3a. CoBpeMeHHbIE NPEICTABICHUA O
IIPOUCXOXACHNUN U 3BotoLuu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [TyTe — Hama [ManakTtuka. [Tonoxxenue u npuxenne Connna B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenune Bcenmennoi. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
Bbonbuioro B3psiBa. PennkroBoe usznydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.
Hepewménnbie npoOieMbl aCTPOHOMUH.
Yuenuueckue nabnrooenus

Habumronenns HEBOOPYKEHHBIM TJ1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX IPUIIOKEHUN
JUISL OTIpEICIICHHS TIOJIOKEHUSI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [TyTu.
O0o0maroniee NOBTOpPeHUE

Ponp ¢u3MKM M acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMaIbHON H
TUYECKON cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABIEHUIN O IPUPOJIE.

Me:xnpeamernbie CBA3H

Wzydenune kxypca ¢usuku 06a3zoBoro ypoBHsS B 11 kjacce OcCyIIeCTBISETCS € y4ETOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBA3€H C KypcamMH MAaTeMaTUKH, OWOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvie nowsimus, CBS3aHHBIE C W3YYECHHEM METOJIOB HAYYHOTO ITO3HAHMS:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
OKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEITb, U3MEPEHHUE.

Mamemamuxka: pemieHre CUCTEMBI ypaBHEHHH, TPUTOHOMETpPUYECKHE (DYHKIMH: CHHYC,
KOCHHYC, TAaHT'€HC, KOTaHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
NPOEKIMN HAa OCH KOOPAWHAT, CIOKCHHE BEKTOPOB, MPOW3BOJAHBIC AIIEMEHTApHBIX (DyHKUHH,
NPU3HAKK TOJ00HS TPEYTOJIbHUKOB, ONPEIeTICHNE TUIOMIAAN TUIOCKUX GUTyp B 00BEMa Tell.

buonoecus: snekTpuueckue SBICHUS B JKUBOW MpHpOJE, KojeOaTenbHbIC ABIKECHHUS B
JKUBOU IIPUPOJE, ONTHUYECKHUE SBICHUS B JKUBOM INPUPOJE, NEUCTBUE DPAJMALMM HaA >KUBbBIC
OpraHU3MBI.



Xumus: CTpOEHHE aTOMOB U MOJIEKYJl, KpPUCTaJUIMUECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PEIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: marHUTHBIE TOJOCAa 3€MJIH, 3aJI€KU MarHUTHBIX pyl, GoTOoCchEMKA 3eMHOMN
IIOBEPXHOCTH, NPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TMHUU DIIEKTPOIIEPEAy, TEHEPATOP MEPEMEHHOIO TOKa, 3JIEKTPOABUIATENb,
WHAYKIIMOHHAS T[e4yb, pajaap, paJuoNpuEéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O ITIPEIMETA

OcBoenne yueOHOro mpeamera «®Pusuka» Ha ypoBHE CpenHero ooOuiero oOpa3zoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOEHMs ydeOHoro npenmera «®Dusnka» JOJKHBI OTpaKaTbh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHBHBIX BHYTPEHHHUX
yOeXaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIupeHre KU3HEHHOTO OIbITa U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3alliid OCHOBHBIX
HAIpaBJIEHUN BOCIIUTATEIbHOMN IE€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW IMO3MIHUKA OOYYaIOMmIErocss KaK AaKTUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCUICKOTO O0IIEeCTBa;

HpI/IHSITI/IC TpaIII/IIII/IOHHI)IX O6HI€‘-IGJIOB€‘~I€CKI/IX FYMaHI/ICTI/IqGCKI/IX u I[CMOKpaTHqGCKHX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENBHOCTh B HHTEpEcax Tpa)KJIaHCKOrO OOIIecTBa,
y4acTBOBATh B CAMOYIPABIEHUH B 00pa30BaTEIHLHOM OpraHU3aIlnu;

YMEHHE B3aMMOJICHCTBOBATh C COLUAIBHBIMM HHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) NATPHOTHYECKOTO BOCTIUTAHUS
c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MAaTPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, IOCTHMKEHHMSM POCCUHCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATH CUTYallUIO0 U IMPUHUMATHL OCO3HAHHBIC PCIICHHSA, OPUCHTUPYACH
Ha MOPAJIbHO-HPaBCTBEHHBIC HOPMbI U ICHHOCTH, B TOM YHCJIC B ACATCIbHOCTH y‘léHOl"O;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:



ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAs ACTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
(bu3HIEeCcKOI HayKe;

5) Tpy10BOro BOCIIUTAHUS:
UHTEpEC K pasIu4HbIM cdepaM NpoPecCUOHANBHON JESITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMECHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei

HpO(l)eCCI/II/I H PCAJIM30BLIBATDH COOCTBEHHBIE )KU3HEHHEIE IJIaHBbI,

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpa30BaHUIO B 00JacTu (PU3MKU HA
MPOTSKCHUH BCEH KU3HHU;

6) 9K0JIOrH4YeCKOr0 BOCIIUTAHUS

C(OPMUPOBAHHOCTh SKOJOTMYECKOH KYIBTYphl, OCO3HaHME TJIO0ATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYIIECTBJIEHUE NEHCTBUM B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
L[eJI€N YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacimpCHue OIblTa JACATCIbHOCTH 3KOJIOTrMYECKOM HaIlpaBJICHHOCTH Ha OCHOBC
WMEIOIIMXCS 3HAHUM T10 (1)I/ISI/IK6;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHUC IICHHOCTU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B ITPOLICCCEC U3YUYCHUA (I)I/I3I/IKI/I
OCYHICCTBJIATE MPOCKTHYIO U UCCIICIOBATCIIBCKYIO ACATCIIBHOCTE MHAWBUAYAJIIBHO U B TPYIIIC.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHHBePcaIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue aeiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MpPoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPENENATh eI ACATEIBHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTUKCHUS;
BBISBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B pacCMaTpUBAEMBIX (PU3HUECKUX SBICHUSX;

pa3palaThIBaTh IUIaH PelIeHUs MPoOIeMBbl C YUETOM aHAIN3a UMEIOIIMXCS MaTepUaIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;



BHOCHUTBb KOPPEKTHUBBI B JACATCIBHOCTH, OLCHHWBATH COOTBCTCTBUC PE3YJILTATOB ULCIIAM,
OLICHUBATh PUCKHU HOCJ'IGI[CTBI/Iﬁ JCATCIIBHOCTH,

KOOPJAMHHUPOBaTh M BBINOJHATH pabOTy B YCJIOBHUSX pPEalbHOTO, BHUPTYaJbHOTO M
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BHUBATh KPCATHUBHOC MBIINIJICHUEC IIPHU PCIICHHUHU JKU3HCHHBIX HpOGJIeM.
basoBbie HCCICA0BaATCIbCKHUC HeﬁCTBHﬂ:

BJIQJICTh HAYYHOM TEPMHUHOJIOTHCH, KIIFOUYEBBIMH TOHATHUSAMHU W METOJaMHU (HU3HUCCKON
HayKH;

BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIICIOBATEIILCKON M MPOSKTHOHN JEATEIHbHOCTH B OOJACTH
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY TIOMCKY METOJ/IOB PEIICHHS 3a/1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJ/IOB TTO3HAHHSI,

BJIQJICTh BUJAMH JICATCIHHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallMsSX, B TOM YHCIE IPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISATh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyalM3MpOBAaTh 3aJady, BbBIJIBHTaTh
TUnoTe3y e€ pelieHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelhCTBA CBOMX YTBEPIKICHUH,

3aJlaBaThb 11apaMETPhbl U KPUTCPUU PCIICHUA,

AHAJIU3UPOBATD MOJIYYCHHBIC B XOAC PCHICHUA 3a/]a4r PE3YJIbTAThl, KDUTUYCCKHU OLICHUBATDH
X JOCTOBCPHOCTD, IPOrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBHAX,

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON JAESITEIbHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpI/IO6p€TéHHI>H\/JI OIIBIT,

YMETb INIEPCHOCUTH 3HAHUA 10 (1)I/ISI/IK€ B IPAaKTUYCCKYIO 00J1aCTh JKU3HCIACATCIIBHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTrHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.
Padora ¢ undpopmanmeii:

BJIAACTh HABLIKAMU ITIOJTYUCHUS I/IH(bOpMaHI/II/I (131/131/1%01(01"0 COJCpIKaHNA N3 MCTOYHHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHalM3, CUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMUHBIX BUAOB U (HOPM IPE/ICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(OPMAITUH;

HCIIOJIB30BAaTh CPEACTBA HH(i)OpMaHI/IOHHI)IX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
PEHICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H OPraHU3allMOHHBIX 3adad C CO6J'IIOI[GHI/I€M



TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHN 0€30I1aCHOCTH;

CcOo3aaBaTb TCKCThI (bI/ISI/I‘leCKOFO COACpKaHHA B PpPa3IdYHBIX (bopMaTax C y‘léTOM

Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayIAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPEACTABIICHUS U BU3YaIU3aLUH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOH JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pa3BépHYTO U JIOTUYHO H3Jjiaratb CBOK TOYKY 3pCHUA C HCIOJIB30BAHUCM SA3BIKOBBIX
CpCACTB,

IMOHUMATh U UCIIOJIB30BaTh IIPCUMYILCCTBA KOMaHJJHOU U I/IH,HHBH,HyaHLHOﬁ pa6OTBI;

BLI6I/IpaTI> TEMAaTUKy U MCETOJAbI COBMCCTHBIX ,HeﬁCTBHfI C y‘IéTOM O6H_II/IX HHTCPCCOB H
BO3MOYKHOCTEH Ka)KI0T0 dIeHa KOJIJICKTHUBA,

MPUHUMATh 1€ COBMECTHOM JESITEIBHOCTH, OPraHW30BbIBAaTh W KOOPJIUHUPOBATH
JIEUCTBUA 1O €€ ITOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpENeNATh PO C Yy4ETOM

MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3ylbTaThl COBMECTHON paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KaXJI0TO y4aCTHMKA KOMaHJbl B OOIIUI pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OLCHUBATH HACHU C IMO3WUIUKW HOBU3HBI, OPUTIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYHWICCTBJIATL TIO3UTUBHOC CTPATCTHYCCKOC TIIOBCACHUC B PA3JIMYHBIX CUTyallUsX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH WHUIUMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusaunus:

CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATEIbHYIO JESATEIBHOCTh B 007acTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHMs] PACYETHBIX M KA4EeCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX

BO3MOYHOCTEN U MPENOYTEHUH;

JaBaTh OICHKY HOBBIM CUTYAIlUAM,



pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeNIaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLIeHuE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh  (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYIUIUMU B o0NacTu (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbII U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIH HHTEJJIEKT:

JaBaTb OLCHKY HOBBIM CHUTYyallMsM, BHOCHUTH KOPPEKTHBBI B JACATCIBbHOCTH, OLICHUBATH
COOTBCTCTBUC PC3YJIbLTATOB LECIISAM;

BJIaJACTh HaBbIKaMU M03HABaTEILHOM peq)JIGKCI/II/I KaK OCO3HaHHsA COBCPIIACMBIX HCﬁCTBHﬁ
N MBICJIMTCIIBHBIX MMPOLECCOB, UX PEC3YJILTATOB U OCHOBaHHﬁ;

UCTIOJIB30BaTh MPUEMBI pEIICKCUU ISl OIICHKH CUTYAIlMH, BEIOOPA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NpUHUMATH ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B nponecce noctukeHus: TMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS NMPOTrPaMMBbI 10 (GU3KKE NI
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y oOydalOIIMXCsl COBEPILIEHCTBYETCS 3MOLIMOHAIBHBIN

WHTEJUIEKT, MPEe/Ioiaraimuii copMupoBaHHOCTD:

CaMOCO3HaHuA, BKIIOYAarOOICro CIIOCOOHOCTh IIOHHUMATh CBOE OSMOIIMOHAJIBHOC COCTOSIHHEC,
BUJACTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM 3MOIIMOHAIFHOMN C(I)epLI, OBITH YBCPCHHLIM B 0666;

CaMOpPEeTyJIMpOBaHuI, BKJTIOYArOII€ro CaAMOKOHTPOJIb, YMCHUC IIPpUHHUMATDH
OTBETCTBEHHOCTh 3a CBOE ITIOBCACHHUC, CIIOCOOHOCTH aallTUPpOBATECA K SMOIMOHAJIBHBIM
HN3MCHCHUAM U IPOSABIIATH FI/I6KOCTL, OBITH OTKPBITBIM HOBOMY;,

BHYTPEHHEN MOTHBAIMM, BKJIKOYAIOIIEH CTPEMJICHHE K JOCTHKECHHIO L€ M YCHEXY,
ONTUMU3M, HHULIIMATUBHOCTb, YMEHUE JEHCTBOBATH UCXOMs U3 CBOUX BO3MOKHOCTEH;

OMIIaTHU, BKJHOLIaIOIJ_[eﬁ CIIOCOOHOCTH MOHHUMATH SMONHUOHAJIIBHOC COCTOAHUC [pPYTuX,
YUYUTBIBATE €TI0 ITPHU OCYIICCTBJICHUHA O6H.[6HI/I$I, CITOCOOHOCTE K COYYBCTBHIO U COMCPCIKNBAHUTIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpAaMBaTh OTHOIICHUS C IPYTHMMHU
JOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHI.



IMPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 10 kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JeMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (UMK B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOU KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHMH, B IPAKTHYECKOU
JEATEIIBHOCTH JIIOJEH;

YYHUTHIBATh TPAHUIBI MPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJIEICH: MaTepuaibHas
TOYKa, MHEpLHUaIbHAsA CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEIO, MACAIBHBIA ra3, MOJAEIU
CTPOCHHMSI Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOYCUHBIH DJICKTPHUUCCKUH 3apsi]l MPU PEIICHUH
dbu3nUecKux 3a1ay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHUS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOM TEOpUU CTPOSHUS BEUIeCTBA M DIEKTPOIUHAMHKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEWHOE IBI)KEHHE, CBOOOIHOE MaJCHHE Tell,
IBUKEHHE 10 OKPYXXHOCTH, HHEpLUs, B3auMmozeicTBue Tten, auddysus, OpoyHOBCKoe
JBUKEHHUE, CTPOCHHUE MXUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell IPU HarpeBaHUU
(oxJ1axIeHnn), TEIJIOBOE paBHOBECHE, MCMIApPEHUE, KOHICH AU, IaBJICHHEe, KPUCTAIIH3AIHS,
KUIIEHUE, BJIAKHOCTb BO3/lyXa, IMOBBIIIEHUE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMs raza B HM30IpPOLECCAX, DJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OMMUCBIBATL MCXAHUYCCKOC ABHIKCHUC, HCIIOJIB3YA (1)H3H‘I€CKI/I€ BCJIMYHHBI: KOOpAWHATA,
myTb, NCPEMECIUICHUEC, CKOPOCTh, YCKOPCHUC, MACCa TECJia, CUJIa, UMITYJbLC TCJId, KMHCTUYCCKAd
SHEpPTUs, TOTCHIUAJIbHAA OSHEPTHUA, MCXaHUYCCKasd pa60Ta, MCXAaHUYCCKasA MOIIHOCTBL; IIpH
OMMCAaHUKW TPABUJIBHO TPAKTOBATH (1)I/ISI/I‘ICCKI/II71 CMLBICJI HUCIOJB3YEMBIX BCIWMYMUH, HX
0003HAaYCHHS U CAWHUNIBI, HAXOIUTb (pOpMyJ'H:»I, CBA3BIBAIONIUC TAHHYIO (I)I/ISI/I‘-ICCKYIO BCINYHUHY
C ApYTUMHU BCINYHNHAMU,

OIMMUCBIBATHL M3YYCHHBIC TCIIJIOBBIC CBOICTBA TEII M TECIUIOBEIC SABJICHUSA, HCIIOJIB3Yys
(I)I/I3I/I‘-ICCKI/IC BCJIMYHHBI: JaBJICHUC Tas3a, TCMIICPATypad, CPpCAHAA KHUHCTUUYCCKAA OHCPIUusa
Xa0TUYCCKOIro ABHIXKCHHUA MOJICKYJ, CPECAHCKBaApaTHU4YHAA CKOPOCTH MOJICKYJ, KOJUYCCTBO
TCIJIOTBHI, BHYTPCHHSSA SHCPIUs, pa60Ta rasa, KOB(b(i)I/II_II/ICHT IIOJIC3HOT'O HeﬁCTBHH TCIIJIOBOI'O
ABUTATCIIA; IIPU ONMMCAHHUU ITPAaBHUJIbHO TPAKTOBATH CbI/ISI/I'-IeCKI/Iﬁ CMBICJT UCITOJIB3YEMBIX BCJIWYHMH,
UX O00O03HAYCHUS U CAWHUIbI, HAXOJUTb (I)OpMYJ'ILI, CBA3BIBAIONIUC JAHHYIO (bHSquCKYIO
BCJIIMYMHY C APYTUMH BECIIUYMNHAM,

OIMUCBIBATh HW3YYCHHBIC JJICKTPHUYCCKHUC CBOMCTBA BCIICCTBA U DJJICKTPUUYCCKUE SABJICHUA
(mpotiecchl), UCHONMB3YS (GU3NYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TOJIS, IOTEHIMAJN, Pa3HOCTb IIOTEHLMAJIOB; IPU OIMCAaHUM IPaBUIBHO
TPAKTOBATH (1)14314%01(1/1171 CMBICJI HCIIOJB3YEMBIX BECJIWYHWH, HX o0o3HaueHust u CAWHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BEJIHUYUHAMU;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, MCIOJB3YS (U3UYECKUE 3aKOHBI U
MPUHIMIIBL: 3aKOH BcemupHoro Tsrotenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHUYECKON DHEPrUM, 3aKOH COXPAHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULUN CUJI, TPUHIUIT
PaBHONPABUsI HHEPIMAIBHBIX CHCTEM OTCUETA, MOJICKYJIIPHO-KHHETHUECKYIO TEOPHIO CTPOCHHS



BCIICCTBA, I'a30BBIC 3aKOHBI, CBA3b cpez[Hei/'I KHHETUYECKOMN OHCPTrUU TCIUIOBOTO ABUKCHUSA
MOJIEKYJI ¢ abCOJIIOTHOI TeMmeparypoi, HEepBBI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpPaHEHHUS
SIIEKTPUYECKOTO 3apsina, 3akoH KyloHa, mpH 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €0 MaTeMaTHYECKOE BBIPAKCHHUE U YCIOBUS (TPaHUIIbI, 001aCTH) IPUMEHUMOCTH;

00BACHATL OCHOBHEBIE IIPUHIUIIBI HeﬁCTBHﬂ MalllkH, HpI/IGOpOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3jindaTtb yYCIO0BUA UX 0€30I1aCHOr0 UCIIOIL30BaHUS B MMOBCEAHEBHOM KU3HU,

BBITIOJHATh JKCIEPUMEHTBI 0 WCCIEAOBAHUI0 (DU3MYECKHX SIBICHUH M IPOILECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILLECTBIIATh MpPSIMbIE M KOCBEHHbIE H3MEPEHUs (QHU3MUECKUX BEIMYHMH, IPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPEUIHOCTEN H3MEPEHU;

HCCIICO0BATh 3aBUCUMOCTU MCIKAY (1)I/I3I/I‘-ICCKI/IMI/I BCJIIMYMHAMHU C UCITOJIb30BAHUCM ITPSAMBIX
H3M€p€HHI>i, IIpu 5TOM KOHCTPYHUPOBATH YCTAHOBKY, q)HKCHpOBaTB PE3YyIbTaThbl HOHy‘I@HHOﬁ
3aBUCHMOCTH CI)I/IBI/I‘-ICCKI/IX BCJIIMYHMH B BHJC T3.6JII/IH u Fpa(i)I/IKOB, J€J1aTb BBIBOJbI 110
pe3yiibTaTaM UCCICAOBAHUA;

coOuoiaTh MpaBwiia 0€30IacCHOTO Tpyla INpH NPOBEJCHUM HCCIEAOBAaHUM B pamkax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacu€THbIE 33Ja4d C SIBHO 3aJJaHHOM (HU3MUECKOW MOJENbI0, HCHOJb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 3aJ1aud BBIOMpATh (PU3NUYECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCcKOi BEIMUHHBI,

pemarb KauyeCTBEHHbIE 3a/Jaud: BBICTPAWBATh JIOTUYECKHM HEMPOTUBOPEUMBYIO ILIEMOYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCIOJIb30BaTh MpPHU pEIIeHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HMH(POpPMAIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(pOpMAIMK, MOJYYEHHON W3 pazIUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBAThH MOJTy4aeMyto HH(POPMAIIUIO;

NPUBOUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUECKHE 3HAHMS 10 (U3MKe B TOBCEIHEBHOW IKM3HM JUIs
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOpPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIIsS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, MIIaHUPOBATh PAOOTY
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAPTHBIX CHUTYalMsX, aJ€KBaTHO OLICHWBATH BKJIAJ KaXKIOTO M3 YYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTprUBaeMoil MPoOIIEMBI.



K koniy oOyuenus B 11 kjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (UMK B (POPMUPOBAHUH COBPEMEHHOM
HAay4yHOW KapTHHBI MHMPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOIHMH, B MPaKTUYECKOU
JeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHUIBI TMPUMEHEHHUS W3YYEHHBIX (U3NUYECKUX MOJICNICH: TOUYCUHBIH
NEKTPUYECKUN 3apsj, Jyd CBETa, TOYCYHBIM MCTOYHUK CBETa, SACpHAas MOJEIb aroMa,
HYKJIOHHAsi MOZIEJIb ATOMHOTO sI/ipa IIPU peleHUH (GU3NUECKUX 3a/1a4;

pacrio3HaBath (hu3MYEeCKHe SBJICHUS (TPOLECCh) M OOBSICHITh UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOH (DM3HMKH: AJIEKTPUYECKas MPOBOIUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWUCTBUS TOKA, B3aMMOJCHCTBHE MArHUTOB, JJICKTPOMArHUTHAsS
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETa, OTPAKEHHE,
nperomiieHue, WHTephepeHnus, audpakiuus W MOJSPU3ANUAS CBETa, JTUCIICPCHUS CBETa,
dotoanekrpuueckuii 3¢pdexT (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHASI U MICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONMCHIBATh M3yUEHHBIE CBOMCTBa BEILECTBA (AJIEKTPUUECKHUE, MArHUTHBIE, ONTUYECKUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CpPel) M AJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, JJIEKTPUUECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuina Amnepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHs JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4yacToTa KosieOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B IMPOIECCe TapMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHUE M ONTHYEeCKas CWia JMH3bIL, MPH ONUCAHUU TPABHIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIIOJIBb3YEMbIX BEJIWYMH, HUX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETMUYUHAMU;

ONHUCBHIBATh M3y4YECHHbIE KBAHTOBBIE SIBICHHUS U TPOLECCHI, HCHOJIb3Yyd (U3NYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrUs U
UMIyasC (OTOHA, MEpPUOJ ToJypacmaja, SHEPIrHsl CBSI3M aTOMHBIX SJ€p, NPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX OO0O3HAUeHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIHYHUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HaUeHUE (PU3UUECKON BEITUYHHBI;

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HUCHOJb3yd (DU3MUYECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH DSJIEKTPOMAarHUTHOM HHAYKLIMH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHME OHHIITeHHa Ui (oTodddeKrTa, 3aKOH COXPAHEHHsS SHEPrHH, 3aKOH
COXpPaHEHHS] HUMITyJIbCa, 3aKOH COXPAHEHHS OJJIEKTPHUECKOTO 3apsiia, 3aKOH COXpPaHEHHS
MaccoBOr0 4YMCJIa, MOCTynarel bopa, 3aKkOH paguoakTUBHOTO pacmajaa, MpH 3TOM pPa3IUvaTh
CIIOBECHYIO (hOpMYIHMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHHWE W YCIOBHUS (TpaHUIIb,
001acTH) TPUMEHUMOCTH;



OTIpeIeNIATh HANpaBJICHUE BEKTOpAa HWHIYKIIMM MArHUTHOTO MOJI NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOHUTH U OIIUCBIBATDH I/I306pa)KeHI/I€, COo3a1aBacMoO€ IJIIOCKHUM 3€PKAJIOM, TOHKOM HHHSOﬁ;

BBINOJIHATh 3KCIIEPUMEHTBl 110 MCCIEIOBAHUIO (U3NYECKUX SIBICHHH W IPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (HOPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE M KOCBCHHBIE HM3MEPCHUS (U3MUECKUX BEIWYUH, IMPH ITOM
BBIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJ(bl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM IMPSIMbBIX U3MEPEHUN:
IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTAThl MOJYYEHHOH 3aBHCHUMOCTU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEI0BAHMS,;

coOnronarh mnpaBuia Oe€30MacHOro Tpyda IpH MNPOBEACHUM HCCIEIOBAaHUM B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH M TMPOEKTHOW JESTeNbHOCTH C
MCII0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIAOOpaTOPHOro 000pyA0BaHNUS;

pemaTh pacu€THBIE 3aJadyd C SBHO 3aJaHHOH (U3NYECKOH MOMIETbIO, HCIIOIB3YS
¢du3nyeckue 3aKOHbl M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3MUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BENUYMHBI M (QOPMYIbl, HEOOXOAMMbIE JUIs €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT0 3HaUeHUS (PU3MUECKON BEIUUYNHBI,

peiiaTb KA4YCCTBCHHBLIC 3aJa4dM: BBICTpaWBATh JIOTHYCCKU HCIIPOTHBOPCYHUBYIO LCIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha U3YYCHHLIC 3aKOHbI, 3dKOHOMEPHOCTU U (1)I/I3I/I‘-IGCKI/IC SABJICHUSA,

UCMOJNb30BaTh MPH pEIIeHMH YYeOHbIX 3aJad COBpPEMEHHbIe HH()OPMALMOHHBIE
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MUHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMylo HH(OpMaIHio;

OOBICHSATH IIPUHOUIIBI HCfICTBI/IfI MalluH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB, pas3invdaTtb
YCJIOBHUSA UX 0€30IaCHOTO HCIOIL30BaHHUA B HOBC@)IH@BHOﬁ JKHU3HU,

MPUBOJIUTH MPUMEpPHI BKJIaZa POCCUMCKUX U 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA 10 (U3MKe B TOBCEIHEBHOW IKM3HHU JUIs
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIie ¢ BHIMOJIHEHHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATH pabOTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalMAX, aJ€KBATHO OLEHMBATH BKJIAJ Ka)XAOrO M3 YYaCTHUKOB IPYIIBI B
pelIeHne paccMaTprUBaeMoil MPoOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne HaumenoBanue pa3ziesioB U TeM NporpaMMbl KommgectBo DnektpoHHbIe (IU(PPOBBIE) 00pa30BaTEIBHBIC PECYPCHI
/o 4acoB
Bcero

Paznen 1. DUSUKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA

1.1 ®dusnKa U METOBI HAYYHOTO TTO3HAHUS 2 Bbubmnoreka IJOK https://m.edsoo.ru/7f41bf72
®duszuka - 10 knacc - Poccuiickast 3JIeKTpoHHAas IIKOJIa
(resh.edu.ru)

Wroro no pazneny 2

Paznen 2. MEXAHUKA

2.1 Kunemartuka 5 bu6mmoreka ITOK https://m.edsoo.ru/7f41bf72
dusuka - 10 knacc - Poccuiickast 2JIeKTpoHHAs IIKOJIa
(resh.edu.ru)

2.2 JluHamuKa 7 bubmumoreka ITOK https://m.edsoo.ru/7f41bf72
dusuka - 10 knacc - Poccuiickast 2JIeKTpoOHHAas IIKOJIa
(resh.edu.ru)

2.3 3aKOHBI COXpAaHEHHS B MEXaHUKE 6 bubmmotreka I{OK https://m.edsoo.ru/7f41bf72
®duszuka - 10 knacc - Poccuiickast 2JIeKTpoOHHAas IIKOJIa
(resh.edu.ru)

HWroro no pazneny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJNMHAMUKA

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKON TeOpHUn 9 bub6muoreka I1OK https://m.edsoo.ru/7f41bf72
®dusuka - 10 kiacc - Poccuiickast 31€eKTpOHHAS IIKOJa
(resh.edu.ru)

3.2 OCHOBBI TEPMOTUHAMHUKH 10 bu6nuoreka I11OK https://m.edsoo.ru/7f41bf72
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dusuka - 10 xgacc - Poccuiickas dJIEKTpOHHAS IIKOJIA

(resh.edu.ru)

3.3 ArperaTHbie COCTOSIHHS BeliecTBa. Da3oBbIE MEPEXOIbI 5 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
®dusuka - 10 kiacc - Poccuiickas 31€KTpOHHAS 1IKOJIa
(resh.edu.ru)

Wroro no pazneny 24

Paznen 4. JIEKTPOJIMHAMMUKA

4.1 DieKkTpocTaTHKa 10 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
®dusuka - 10 kiacc - Poccuiickas 31€KTpOHHA 1IKOJIa
(resh.edu.ru)

4.2 [TocTostHHBIH AMEeKTpHUECKUI TOK. TOKHM B pa3IuYHbIX 12 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72

cpenax

®dusmka - 10 xnacc - Poccuiickasi 2JIeKTpOHHA KO
(resh.edu.ru)

Wroro no pazueny 22

PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

11 KJIACC

No /it HaunmenoBanue pa3zienoB v T€M NporpaMMbl KonmuecTBo yacoB DnekTpoHHbIe (IU(PPOBHIE) 00pa3zoBaTEIbLHBIE PECYPCHI

Bcero

Paznen 1. JIEKTPOJINHAMHUKA

1.1 ‘ MarnuTHOe 1mose. DIeKTpOMarHuTHast HHIYKIUS 11 [[bubmuoreka [TOK https://m.edsoo.ru/7f41c97c]]

Hroro no pasneny 11

Pa3nen 2. KOJIEBAHUWS U BOJIHBI

2.1 MexaHnuecKre U dIIEKTPOMArHUTHBIE KOJICOaHUS 9 [[bubmunoreka [1OK https://m.edsoo.ru/7f41c97c]]

2.2 MexaHu4eCcKue ¥ SJIEKTPOMArHUTHBIC BOJTHBI 5 [[bubmuoreka [TOK https://m.edsoo.ru/7f41c97c]]

2.3 OnTuka 10 [[bubmuoreka [TOK https://m.edsoo.ru/7f41c97c]]

Wroro no paszneny 24

Paznen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUHM OTHOCHUTEJLHOCTH
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3.1 ‘ OCHOBEI CHCHH&J’IBHOﬁ TCOPHUHU OTHOCHUTCIIBPHOCTHU

S

[[Bubmuoreka ITOK https://m.edsoo.ru/7f41c97c]]

Uroro no pazneny

SN

Pa3nea 4. KBAHTOBASA ®U3UKA

4.1 DIeMEHTHI KBAHTOBOM OITHKHU 6 [[bubmaunoreka [TOK https://m.edsoo.ru/7f41c97c]]
4.2 CrpoeHue aToMa 4 [[bubauoreka [TOK https://m.edsoo.ru/7f41c97c]]
4.3 ATOMHOE PO 5 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41c97c]]

Uroro no pazneny

[EY
ol

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 | DJIeMEHTBl aCTPOHOMUU M aCTPOPHU3IUKU

~

[[bubauoreka [TOK https://m.edsoo.ru/7f41c97c]]

Hroro no pa3acity

~

Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 | O6o6ImaromIee OBTOPEHHE

[[bubauoreka [TOK https://m.edsoo.ru/7f41c97c]]

Hroro no pa3acity

PesepBHOE Bpemst

[V N

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

(o2}
(e}
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