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HOACHUTEJIbBHASA 3AIINCKA

[Tporpamma o ¢u3nke 6a30BOro ypoBHS Ha yPOBHE CPEIHEr0 00IIero oopa3oBanus pa3padoTana
Ha OCHOBE IIOJOXEHMH M TpeOOBaHMH K pe3yJbTaTaM OCBOECHHUS OCHOBHOM 00pa3zoBaTeIbHOMN
nporpammsl, npeacrasieHHbix B @PI'OC COO, a takxe ¢ yuétoM (enepaiabHOi paboueil mporpamMmbl
BOCIIUTaHUsI W KOHLEMNUMHU IpenoAaBaHus ydeOHoro mnpeamera «dusmka» B 00pa3oBaTelbHbBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommnx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

Copnepkanue mporpamMMbl 1o (pu3MKe HampaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-HAYUHOU
KapTUHBI MUpa ooy4Jatonuxcs 10—11 kmaccoB npu oOyueHnn ux ¢pusuke Ha 6a30BOM YpOBHE HA OCHOBE
CHUCTEMHO-JICITEIbHOCTHOTO moaxoaa. IIporpamma mo ¢usuke coorBeTcTBYeT TpeboBanusm PI'OC
COO k muaHupyeMbIM JHYHOCTHBIM, IPEAMETHBIM W METANpPEeIMETHBIM pe3ysbTaTaM OOydeHus, a
TaKXe YYHUTBHIBAET HEOOXOJUMOCTb pealu3alii MEXIPEIMETHbIX CBs3eld (U3UKU C €CTECTBEHHO-
HAayYHBIMH y4eOHBIMH TpeiMeTaMH. B Hell ompenensroTcs OCHOBHBIE IeNM M3Y4eHHUs (PU3MKH Ha
YpOBHE CpegHEero ooOumero oOpa3oBaHUsA, IUIAHUPYEMble pPE3yJbTaThl OCBOCHMsI Kypca (DU3HKH:
JTUYHOCTHBIC, METANIPEIMETHBIC, TPEIMETHBIC (Ha 6a30BOM YPOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

TUTAHUPYEMBIE PE3yJIbTaThl OCBOSHHS Kypca (U3UKM Ha 0a30BOM YPOBHE, B TOM YHCJE IpPEAMETHBIC
pe3yJabTaThl 110 rojjam 00yueHMs;
coJiep;kanue yueOHoro npeamera «Ousuka» mo rogam 00y4eHHUs..

dusnka Kak Hayka o HaubOosiee OOLIMX 3aKOHAX MPHUPOABI, BBICTYIAs B KauyecTBE y4eOHOro
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUH 00 OKpYXamoleMmM MUpe.
IIkonbHBIA Kypc (PU3MKH — CUCTEMOOOPA3YIOUIMH JUIsl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB M SIBICHUH, HM3y4aeMbIX XUMHEH,
Ouosiorueit, Qusnueckoir reorpadueil u actpoHomuen. lcrnonb3oBaHWE M AKTUBHOE NPUMEHEHHUE
¢u3MvecKuX 3HAHUU ONpeaessieT XapakTep W Pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHMS KOCMOCA, IIOJY4YEHHUS HOBBIX MATE€pPHAIOB C 3aJaHHBIMU
cBoiicTBaMH M Apyrux. M3ydenue (u3MKu BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa oOyyaromuxcs, B (OpPMUPOBAHME YMEHMH NPUMEHATh HAayYHBIH METOJ
MO3HAHUS MPYU BHINOJIHEHUHU UMHU yUEOHBIX HCCIIEI0BaHUM.

B ocHOBy kypca pu3MKH Ui YpOBHSI CpeqHero oOuiero oOpa3oBaHUs IOJIOKEH psl WIeH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kypce SIBISIETCS JIOIMUYECKH 3aBEPUIEHHBIM, OH
COJIEP’)KUT MaTepuall M3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK BOIPOCHl KJIACCUYECKOW, TaK U
COBPEMEHHOW (PU3UKH.

Hoes ecenepanusayuu. B cooTBeTCTBUM € HEW Marepuasn Kypca (U3UKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisercss pOpMHUpPOBAaHUE TMPEICTABIEHUN O CTPYKTYpPHBIX
YPOBHSX MaTe€pUH, BEIIECTBE U MOJeE.

Hoes cymanumapuzayuu. EE peanuszanus NpeAnoyiaraeT HCIOJb30BaHHE TI'yMaHUTAapPHOTO
noTeHnuana Gu3nueckoil HayKu, OCMbICIIEHUE CBSI3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIIECTBA, a TAKKE
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U YKOJIOTMYECKUMHU MTPOOJIEMaMHU.

Hoesa npuxnaonoii manpasenennocmu. Kypc UMk mnpeamnojaraeT 3HaAKOMCTBO C IIMPOKHUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes  sxonocusayuu peaqusyercss TOCPEICTBOM  BBEJIEHHUS  JJEMEHTOB  COJAEpIKaHMS,
MOCBAIIEHHBIX 9KOJIOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C PA3BUTHEM TEXHHUKHU
1 TEXHOJIOTHUH, a Takke 00Cy>KIeHUs MPoOIeM palliOHAILHOTO TPUPOI0NOIB30BaHUS U 3KOJIOTHYECKON
0€30MacHOCTH.

Crep)KHEBBIMU dJIEMEHTaMH Kypca (U3UKHU Ha YPOBHE CPEHEr0 00111ero o0pa3oBaHUs SIBISIFOTCS
¢usnueckue Teopuu ((hopMUpPOBaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs (hU3NUECKOr TeopuH,
poK pyHAAMEHTAIBHBIX 3aKOHOB U IPUHIIUIIOB B COBPEMEHHBIX IIPECTABICHUSIX O IPUPOJIE, TPAHULIAX
IIPUMEHUMOCTH TEOPUM, IJIs1 OTIMCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-EATEIbHOCTHBIM MOAX0A B Kypce (U3MKU pealu3yercs MpekKIe BCEro 3a Cuér
OpraHU3aIMH YKCIIEPUMEHTAIBHOM AeaTenbHOCTH o0ydaromuxcs. /s 6a30Boro ypoBHs Kypca pU3UKU
— 3TO HCIIOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U Ja0OpaTOPHBIX
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paboT, KOTophIe B IporpaMme 1o (pu3nke 0ObeTUHEHBI B OOMINN CIIMCOK YYCHHYECKUX MPAKTUUECKUX
pabot. Briaenenue B yka3aHHOM MEepevHe T1a00paTOPHBIX padOT, IPOBOJUMBIX JIIsI KOHTPOJIS U OLICHKH,
OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTEIbHOIO MPOLiecca UCXO U3 0OCOOEHHOCTEN MIIaHUPOBAHUS
U ocHalleHus: kabunera Gusuku. [Ipu 3ToM obecrieunBaeTcs OBIACHHE OOYYAIOUIMMHUCS YMEHUSMHU
MIPOBOANTH KOCBEHHbIE U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3UYECKUX BETMYUH U TOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEAT0KEHHBIX THIIOTES.

bonbiioe BHMMaHME ylesieTcsl PEIICHUI0 PacuéTHBIX M KaueCTBEHHBIX 3adad. [Ipu sTom s
pacu€THBIX 3a/a4 TMPUOPUTETOM SIBIISIOTCS 3aJaud C SBHO 33JaHHON (U3NYECKOH MOJIEINbIO,
MO3BOJISIIOIINE TIPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zelia Kypca, Tak u
UHTErpUpYys 3HaAHUSI U3 pa3HbIX pa3fesioB. JlJig KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a1aHUS
Ha O0BSICHEHHE NPOTEKaHUsI PU3NYECKUX SBJICHUI U MPOIECCOB B OKPYKAOIIEH JKU3HH, TpeOyroIne
BbIOOpa (PU3UUECKOM MOJICNHN JJISl CUTYalllu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmMu GI'OC COO k MaTepHabHO-TEXHUYECKOMY OOECIECUEHUIO
y4eOHOro mporecca 0a30BBI ypoOBEHb Kypca (U3WKH Ha YPOBHE CpPEAHEro 0OIero oOpa3oBaHHS
JOJDKEH M3Y4aThbCsl B YCIOBUAX MPEIMETHOTO KaOuHeTa (PU3UKU WM B YCIOBUSAX MHTETPUPOBAHHOTO
KaOuHeTa NPeMETOB €CTECTBEHHO-HAYYHOTr0 IMKJIa. B kaOuHeTe pU3nKu JOKHO OBITH HEO0OX0JUMOE
nabopatopHoe 00OpyIOBaHUE ISl BBIOJIHEHHUS YKa3aHHBIX B MpOrpamMme Mo (U3MKe yUEHUYECKUX
MPAaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/I0BaHUE.

JleMoHCTpannoHHOE 000pyI0BaHKE POPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MUHUMATbHON
JIOCTaTOYHOCTH U 00ecredynBaeT MOCTAHOBKY IEPEUYMCIIEHHBIX B IpOrpaMMe IO (PU3UKE KIIFOUYEBBIX
JEMOHCTpAllMi A7  WCCIENOBaHUS HW3Yy4YaeMbIX SBJICHHM M MPOIECCOB, OSMIMPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMECHEHUI.

JIaboparopHoe o0opyAoOBaHUE ISl YUEHHYECKHX MPAaKTHUECKUX paboT dopmupyercs B BUIE
TEMaTUYECKHX KOMIUIEKTOB U 00eCIeunBaeTCs B pacuéTe 0JJHOTO KOMIUIEKTA Ha JIBYX OO0YYarOIIUuXCs.
TemaTHueckue KOMIUIEKTHI JIAOOPATOPHOTO 000PYAOBAHUS JOIKHBI OBITh TOCTPOEHBI HA KOMITJIEKCHOM
MCIOJIb30BaHNH aHAJIOTOBBIX U HU(POBBIX TPUOOPOB, @ TAKIKE KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM
B BUJIe HU(PPOBBIX TaOOPaTOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3NKHU B 001IEM 00pa30BaHUU SBISIOTCS:

(dbopMHpOBaHUE UHTEPECA U CTPEMIICHHS 00YUarOIIUXCs K HAYYHOMY M3YUYEHHUIO IPUPO/IbI, Pa3BUTHE UX
MHTEJJIEKTyaJIbHbIX U TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE MPEJCTABICHUA O HAYYHOM METOJe IMO3HaHUS WU (OPMHPOBAHUE MCCIEIOBATEIBCKOIO
OTHOIIECHHS K OKPY KAIOLIIM SIBIICHHSIM;

(dbopMHpOBaHHE HAyYHOTO MHMPOBO33PEHUS KaK pe3yibTaTa M3y4E€HUS OCHOB CTPOCHMS MaTepuH U
(GyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

¢dbopmMHpoBaHUE YMEHHMH OOBSCHATH SIBIECHHUS C MCIIOJIB30BaHMEM (U3UYECKUX 3HAHUM M HayuHBIX
JI0Ka3aTeNbCTB;

(dbopmMHpoBaHKE NPEACTABICHUN O POIM (PUKKHU ISl PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHIA.

JlocTHKeHHEe ATUX Lielel oOecreunBaeTCsl pellieHHEeM CIIEAYIOIINX 3a/1ad B MPOLIECCe U3yUeHUs
Kypca (pU3uKy Ha YpOBHE CpeJIHEro o0iero oopa3oBaHus:
npuoOpeTeHue cHucTeMbl 3HaHUH 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHsX,
BKJIIOYAsi MEXaHHUKY, MOJEKYJISPHYIO (U3UKY, AJIEKTPOJMHAMUKY, KBAHTOBYIO (DUM3HKY M DJIEMEHTHI
acTpo(hU3UKH;

(dbopMHpOBaHNE YMEHUN NPUMEHATh TEOPETHUUECKHUE 3HAHUS ISl OObsICHEHUs (DU3HUECKUX SIBICHUN B
NPUPOJIE U JJIS IPUHSITUS MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HH;

OCBOEHHE CIOCOOOB pElIeHMs Pa3IMuYHBIX 3a7ad C SBHO 3aJaHHOW (U3NYECKOM MOJEeNbIo, 3ajad,
MOJIPa3yMEBAIOIIUX CAMOCTOATEIBHOE CO3/1aHue (PU3HMUECKON MOJIENH, aJIEeKBATHOMN YCIIOBHSM 3a]1auu;
MOHUMaHUE (PU3NYECKUX OCHOB U MPHUHIIUIIOB JAEUCTBUS TEXHUUYECKUX YCTPOICTB U TEXHOJIOTHUYECKHX
IIPOLIECCOB, UX BIIMSHUS HA OKPY>KAIOILYIO CPELY;

OBJIaJICHHE METOJaMH CaMOCTOSITENIbHOTO TUIAHUPOBAHMS U MTPOBEACHUS (PU3HMUECKUX IKCIIEPUMEHTOB,
aHaJIM3a U HHTEepIpeTaluy HHPOPMAIIUH, ONPEIEICHUS JOCTOBEPHOCTH TIOIYYEHHOTO Pe3yibTaTa;
CO3JIaHME YCIIOBUH JJIsl pa3BUTHUSI YMEHHUI TPOEKTHO-NUCCIIEIOBATEIHLCKOM, TBOPUECKOU IEATEILHOCTH.
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Ha n3ydenne ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs OTBOIUTCS
136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Hezelnto), B 11 knacce — 68 vacoB (2 yaca B HENETIO).
Pabouast mporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEr0 O0Opa30BaHMs COCTABICHA C YYETOM
IUTAHUPYEMBIX  Pe3yJIbTaTOB JyXOBHO-HPAaBCTBEHHOTO PAa3BUTHS, BOCIHUTAHUS W COLMATH3AINH
o0ydJaroImuXxcs, MPeICTaBICHHBIX B (peepaibHOM pabouei mporpaMmMe BOCIIUTAHHSL.

[Ipemyaraemelii B mporpamme o (Qu3MKe mepeueHb JaOOpaTOPHBIX M MPAKTHYECKHX PadoT
SIBIISICTCS. PEKOMEHJIOBAHHBIM, YYUTENb JEJIAeT BHIOOp MPOBEICHHS 1a00PATOPHBIX pabOT U OIMBITOB C
Y4E€TOM HHJIMBHIyJIbHBIX OCOOCHHOCTEH 00YJarOIINXCsl.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3zjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®usuka — Hayka o mnpupone. Hayunele MeTonabl IO3HaHUS OKpy»Karomero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI TPUPOJIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpu3nuecKux sBIeHUM U npoueccoB. Hayunsie runoressl. duznueckue 3aKOHbBI
1 Teopur. [ paHUIBI TPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. [[pUHITUTI COOTBETCTBHSI.

Ponb 1 mecto duzuku B GopMUpOBaHUH COBPEMEHHON HAYYHON KapTUHBI MUPA, B TPAKTHYECKON
NEeITEIbHOCTH JIIOACH.

Jlemoncmpayuu
AHanoroeie ¥ U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTENBHOCTh MEXaHMYECKOTo JBMkeHusa. Cucrema OTcUéTa.
Tpaexropus.

[lepemenienue, CcKOpocTh (CpeAHsisi CKOpPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MarepualbHOM TOYKHM, UX MPOEKIMU HAa OCH CHCTeMbl KoopauHar. ClOXKeHue MepeMelieHud u
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsSMOJIMHEHHoe JBMkeHue. [papuku 3aBUCHMMOCTU
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepeMEIIeHNs MaTeprUaIbHOW TOUKH OT BPEMEHHU.

CBoboaHoe najzeHue. Y cKkopeHrne CBOOOTHOTO MaIeHus.

KpuBonuneiinoe aBuxkeHue. J[BUKEHHE MAaTEPUAIBHON TOYKH IO OKPY’KHOCTH C ITOCTOSIHHOW MO
MOJIyJIIO CKOPOCTBIO. YTJOBas CKOpPOCThb, JIMHEiHas ckopocTb. Ilepnon u wacrtora oOparieHus.
[leHTpOCTpEMUTENIBHOE YCKOPEHHE.

TexHnyeckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHHE: CHUAOMETD, JIBHKEHUE CHapsJIOB,
LIEITHBbIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTIOCTPALMs KUHEMAaTHYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenwne Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaieHHsI.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKEHMS C LIEIbIO ONPEAEIEHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHHST MEXAY IyTSAMHU, NPOMJACHHBIMU TEJIOM 3a IOCIEAO0BAaTENIbHbIC
paBHbIE NMPOMEXKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBMKEHUHU C HA4YaJbHON CKOpPOCTBIO, paBHOM
HYJIIO.

N3yueHne NBUKEHUS IIAPUKA B BI3KOU KUIKOCTH.

N3yyenue nuxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.
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Tema 2. /lunamuka

IIpunnun orHocutensHOcTH [ammies. Ilepswiii 3akoH Hberorona. MHepruanbHblEe CHCTEMBI
OTCY€Ta.

Macca tena. Cuna. [lpunnun cynepnosuuuu cuil. Bropoii 3akon HeloToHa 11s1 MaTepralibHON
Touku. Tpernii 3akoH HplOTOHA J1s1 MaTepUATIbHBIX TOYEK.

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

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

Tpenne. Bunbl Tpenust (mokosi, ckoibxkeHus, kadenus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPeHHsSI CKOJBXKEeHHs U cuia TpeHus mnokos. Kosdduuuent tpenus. Cuna conmpoTHUBIIEHUS NpU
JBUKEHHUHM TeJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpamaTeabHOE ABMKEHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHJIbI OTHOCUTEIBLHO OCH BpauieHus. [liieuo cunbl. Y cinoBus paBHOBECHS TBEPAOTO TENA.

TexHuueckue ycTpocTBa M IPAKTUYECKOE NPUMEHEHWE: TMOMLIMIIHUKH, JBUYKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT AeopMariuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecusl TBEPAOro Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenne nuxenus Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKMHE U PE3UHOBOM 00paslie,
oT ux aedopmariiu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonbl coxpanenus 6 MexaHuke

Nmmynbe maTtepuanbHON TOYKHM (Tela), CUCTEMbl MaTepHAIbHBIX TOYeK. MMIynbc CHIIBI U
M3MEHEHNE UMITYJIbca Tejla. 3aKOH COXpaHeHHUs UMITyJbca. PeakTuBHOE ABM)KEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MarepuanbHoi Touk. Teopema 00 N3MEHEHNN KHHETHYECKON YHEPTHH.

[TorenumanpHas sHeprus. I[loTeHnmaneHas SHeprus ymnpyro AehOPMUPOBAHHON MPYKUHBL.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHble W HEMOTEHIMANbHbIE CHIBL. CBsi3b pabOThl HEMOTEHIIMAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

Ynupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOHMCTBA M IPAKTHYECKOE IPHUMEHEHHE: BOAOMET, KOINEp, IPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHIE.

[lepexoxa moTeHIIMATLHON YHEPTUU B KUHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3ydenne abCOMIOTHO HEYNPYTOTO yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHMYECKON 3HEpPTUu Tella Ha MpHUMepe
PacTsKEHUSI PE3UHOBOIO XKIyTa.

Paznen 3. MosiekyasipHasi pu3uKka 1 TepMOAMHAMUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul



OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH M MX OIBITHOE 00OCHOBAaHHUE.
BpoynoBckoe nBmwxkenue. duddysusa. Xapaktep ABMKEHHS W B3aUMOJCHCTBUS YaCTHIl BEIIECTBA.
Monenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX TEN U 0O0BSICHEHHE CBOIMCTB BEIIECTBA HA OCHOBE ATUX
Mozeneil. Macca u pazmepsl Mosiekyi1. KonnuectBo Bewectsa. [loctosHHas ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenbcus.

Mopnens wuaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOH TEOpUu
UJealbHOTO ra3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeAHel KMHETHYECKOW 3HEPTUU TEIIOBOIO
nBrkeHns dactun rasa. Illkana temneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MeHeneeBa—
Kunaneiipona. 3akon JlanbroHa. M3ompouneccel B HJI€aIbHOM Tra3e C MOCTOSHHBIM KOJHUYECTBOM
BeniecTBa. ['paduueckoe mpencTaBieHHE U30MPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE IUCKPETHOE CTPOEHUE BellecTBa, (hoTorpaduu MOJIEKyJ OpraHMuecKUX
COCIMHECHU.

OnpiTel 10 AU PY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHSL.

Mopgaens onbita [lTepHa.

OnbIThI, JOKa3bIBAOIIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOAECHCTBHSL.

Mopenb, HIUTIOCTPUPYIOLLAs IPUPOJLY JABJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS U€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenne Macchl BO3AyXa B KIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpPEHHH 00BhEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3yXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy lTapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHaMmuyeckas cuctema. BHyTpeHHsS SHEprusl TEpMOAMHAMUYECKON CUCTEMBI M CIIOCOOBI
e€ n3MeHeHus. KonmuuecTBo TemaoTel U paboTa. BHyTpeHHss SHEprust 0IHOATOMHOTO WJ€aJIbHOrO rasa.
Bunel Ttermuonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIMWSA, W3JIYyYCHHE. Y IEJIbHAs TEITOEMKOCTh
BeniecTBa. KoanmuecTBo TEIIOTHI P TEIUIONEpEaaye.

[Tonsitue 06 ammabatHom mporecce. IlepBriit 3akoH TepmonuHaMuku. [IpuMeHEeHHE TepBOTO
3aKOHa TEPMOJAMHAMUKH K u3omporeccaM. [ padudeckas uHTepnperanus paboTsl rasa.

BTtopoii 3akoH TepmoannamMuki. HeoObpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TennoBele MamuHbl. [IpuHIMIBI [EHCTBHUS TEIUIOBBIX MamuH. [IpeoOpazoBaHMs SHEpruu B
TerioBbix MammHax. KoagduuueHnt nonesnoro aevictBust temnoBoi MamuHbl. [{ukn KapHo u ero
KO3 PHUIHUEHT MMOJIE3HOTO AEHCTBUS. DKOJOTHUECKUE MPOOJIEMBbI TEMJIOIHEPI€TUKH.

TexHuyeckue ycTpoilcTBa M MpPaKTUYECKOE NMPUMEHEHHE: JABUraTelb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOAUIBLHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH 3HEepruu Tela pyu COBEPIIEHUN pabOoThI: BbUIET IPOOKH U3 OYTHIIKH MO
JeCTBHEM CKaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOW TpyOke MyTEM TpeHus
(BuIEOIEMOHCTpAIIHS ).

N3meneHnue BHyTpeHHEHN 3HEpTUU (TeMIepaTyphl) Tejla IpH Terionepeaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTaTelNsi BHYyTPEHHETO CrOpaHusl, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne yaenbHOM TEITOEMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoowvt

[TapooGpazoBanue u kKoHaeHcarus. Mcmapenue m kureHue. AOCONIOTHAsS W OTHOCHUTEIbHAs
BJIQKHOCTh BO31yXa. HacelmeHHBIH map. VYjaenbHas Temjora MnapooOpa3oBaHus. 3aBHUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.



Teépnoe Tteno. Kpucrammmyeckue u amopdHbie Tena. AHH30TPOIUS CBOWCTB KPHUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [lnaBienue u kpuctayuzanus. Y AelibHas TEIIoTa
iasnenus. Cyomumarusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHnuyeckue ycTpoiicTBa 1 MPakTUUECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTMH MOJIYYEHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEpUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHHUH.

Cnoco6bl U3MEPEHHS BIAKHOCTH.

Habmroienne HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTaJLJIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue OTHOCUTEIBHON BIaKHOCTH BO3TyXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. Inexmpocmamuka

OnexTpuzanus Ten. DeKTpuyeckui 3apsia. JlBa Buzaa ayieKTpudeckux 3apsanos. IIpoBoanHukwy,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. TodeuHbIN ANEKTpUYECKUN 3apsll. DIEKTPUUYECKOE
nosie. Hanpsixk€HHOCTB 3neKkTpuyeckoro noiid. [IpuHun cynepno3uuuu 31eKTpudecKux mnosieu. Jinaum
HaIpPsHKEHHOCTH JIEKTPUYECKOTO MO,

PaGora cun snekrpocratudeckoro nois. [loreniman. Paznocts norenuuanos. [IpoBonHuku u
JUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM TToJie. J{uanekTpruyeckas IpOHUIaeMOCTb.

OnektpoéMkocTh. KoHaeHcaTop. DNEKTpOEMKOCTh IJIOCKOTO  KOHJEHCATopa. HEprus
3apsKEHHOT0 KOHAEHCAaTOopa.

TexHuueckue yCTpOHWCTBA M MPAKTHUYECKOE MPUMEHEHUE: 3JEKTPOCKON, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHUE 3JIEKTPONIPUOOPOB, KOHAEHCATOP, KOMMPOBAIBbHBIN anmapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U MIPUHIUIT ACHCTBUSA JIEKTPOMETPA.

B3aumopeiicTBie Ha3IEKTPU30BAHHBIX TEJI.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTUYeCcKas 3allluTa.

JIMBIEeKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHMOCTb 3JIEKTPOEMKOCTU IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAM IJIACTUH, PACCTOSHUS
MEXy HUMH U TUSJIEKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenue 3meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEeKTpUYECKU TOK. Y CIOBHS CYIIECTBOBaHUS 3JEKTpUyecKkoro Toka. Mcrounnku toka. Cuna
ToKa. [ToCTOSTHHBIN TOK.

Hanpsioxenue. 3akon Oma aiig yyacTka Hemnu.

DJIEKTPUYECKOE COMPOTHUBIIEHUE. YIEIbHOE CONpOTHBIEHUE BeniecTBa. [lociemoBarenbHoOE,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHUE MPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIeHia. MOIHOCTh AIEKTPUIECKOTO TOKA.

DNEeKTPOABMKYIAs CHUJIAa M BHYTPEHHEE COTPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma Jist TOJIHOU
(3aMKHYTOM) AyIeKTprueckoit emu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsl MPOBOJAUMOCTb TBEPIBIX METAIIOB. 3aBUCUMOCTb COMPOTUBJICHUS METAUIOB OT
temrneparypsl. CBEpXIIPOBOIUMOCTb.



DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCcTBEHHAS M IPUMECHAS POBOAUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA P—
n-nepexoza. [losrynpoBogHUKOBBIE TPUOOPBHI.

ONeKTpUYecKUid TOK B pacTBOpaX M pacIulaBax dJIEKTPOIMTOB. DJIEKTPOJUTHYECKAS
aucconmanus. DIEeKTPOIn3.

OnexTpuueckuid TOK B razax. CaMoCTOATENbHBIH M HECAMOCTOSITENIbHBIN paspsan. MoiHus.
[Ina3zma.

TexHuyeckue ycTpoHCTBa M IPAKTHUUECKOE IMPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTarT,
HCTOYHHUKH TOKA, 3JIEKTPOHArpeBaTelbHbIe MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE PHUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAKyyMHBI TUOJ, TEPMHUCTOPHI U (DOTOPE3HCTOPHI, IMOIYNPOBOAHUKOBBIA IHOI,
rajbBaHMKa.

Jlemoncmpayuu

W3mepeHune cuibl TOKa U HallPSKEHMSL.

3aBUCUMOCTb COIPOTUBIICHUS LIMIMHAPUYECKUX IPOBOIHUKOB OT JUIMHBI, IUIOIIAU [TOIEPEYHOrO
CEUeHMsI U MaTepHaa.

CMmeniaHHO€ COeJUHEHHE ITPOBOJHUKOB.

[Ipsimoe n3MepeHue 1eKTpoABIKYILEeH cuiibl. KopoTkoe 3aMblkaHKe ralbBAaHUYECKOTO JIEMEHTa
U OLIEHKa BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCUMOCTb COIIPOTUBIICHHSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa v IpOBOJIUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHne cMEeIIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenue 2neKTpoABIKYLIEN CUIIbI NICTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTUBIICHUS.

Hab6mronenue snexrposnusa.

MexnpeamerHbie CBA3U

WN3yuenne kypca ¢usuku Oa3zoBoro ypoBHs B 10 kiacce ocymiecTBisercs € Y4ETOM
COJIep KaTEeNbHBIX MEXIPEIMETHBIX CBSI3€HM ¢ KypcaMM MaTeMaTHKH, OMOJIOTMH, XUMHUH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemnusie noHamus, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAyYHOTO MO3HAHMUS: SIBJICHHUE,
Hay4yHbIA (akT, runmoTesa, ¢u3nyueckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJECHUE, SKCIEPUMEHT,
MOJIETTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHMH, JIMHeHHas (QyHKIMs, napabosa, runepbosna, ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE PYHKIUHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIMH Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: Mexanndeckoe IBUKEHHE B JKUBOM npupoje, 1uddys3us, ocMoc, TEII000MeH KHUBBIX
OpraHu3MoOB (BUABI TEIUIONEpeayH, TEIJIOBOE PAaBHOBECHE), SJEKTPUUECKHUE SBICHHUS B >KUBOU
IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIeCTBa, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TElN, XKHUAKOCTEH M ra3oB, IEKTPUUYECKUE CBOWCTBA
METAJJIOB, AIEKTPOIUTUYECKAS AUCCOIHALINS, FaIbBaHHUKA.

l'eoepaghus: BIaXXHOCTH BO3lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHue ABMKEHMHA C HCIOJIB30BAaHMEM MEXaHU3MOB, YUY€T TpEHHUS B
TeXHHUKE, TOIINITHUKH, UCTIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE (paKeTa, BOJOMET U
NpyTHe), IBUraTellb BHyTPEHHETO CropaHus, naposasi TypOuHa, ObITOBOM XOJIO0IUIBHUK, KOHIUIIOHED,
TEXHOJIOTUH MOJIy4YEHUSI COBPEMEHHBIX MaTEPHAIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
UIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 9JIEKTPOIPUOOPOB, KCEPOKC, CTPYHWHBIM HpPUHTE,
3JIEKTpOHArpeBaTeIbHbIe MPUOOPHI, TEKTPOOCBETUTEIbHbIE TPUOOPHI, FaJIbBAHUKA.

11 KJTACC

Paznen 4. DiekTpoanHamMuka



Tema 3. Maznummnoe none. INeKmpoMacHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThHl. B3auMoaelicTBUE NMOCTOSIHHBIX MAarHuTOB. MarHutHoe mnoje. Bekrop
MAarHUTHOM MHAYKUUH. [IpUHIMIO Cynepno3uiud MarHUTHBIX TMOJeH. JIMHMM MarHUTHOM WHIYKIIHH.
KapTuna nuHMii MAarHUTHOM MHIYKUMU IOJIS TIOCTOSHHBIX MarHUTOB.

MaruuTHO€e 1oJsie TPOBOJAHMKA ¢ TOKOM. KapTuHa TWHHUI WHIYKIIMM MarHUTHOTO TOJIS JIJTMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO IPOBOJIHMKA, KATYIIKH ¢ TokoMm. OmbIT Dpcrena.
B3aumopeiicTBre mpoBOAHUKOB C TOKOM.

Cuita AMriepa, e€ MOJTyJIb M HalpaBJICHUE.

Cuna Jlopenua, €€ MOaysb M HampaBlieHHE. [[BHKEHUE 3apsiKEHHOW YacTHUIIbl B OJHOPOJHOM
MarauTHOM nojie. Pabota cunbl Jlopenna.

SIBieHMEe  DJIGKTPOMArHUTHOW  MHAYKIUU. [loTOK  BekTOpa  MarHUTHOM  WMHIYKIIUH.
DNEKTPOABUKYIAs CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHayKuuu dapajes.

BuxpeBoe »siektpuyeckoe moJie. ONEKTPOABMKYIAs Cula HWHIAYKIMA B TPOBOJHUKE,
JBIKYIIEMCSI TIOCTYNATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHnykTuBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DJIEKTPOABIKYIIAs CHJIa CAMOUH T KIIUH.

DHeprusi MarHUTHOT'O MOJISl KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue  yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: IOCTOSIHHbIE  MarHWThI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTENN SJIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsiT OpcTena.

OTKJIOHEHUE FIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO TOJIS.

B3aunmopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SBneHne HNEKTPOMArHUTHON UHIYKITUH.

IIpasuio JleHua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH M3MEHEHHSI MAaTHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHrne MarHuTHOTO NOJIsl KATYLIKH C TOKOM.

UccnenoBanue neCTBUSI MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Pa3pen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUNHblEe KOJIEOAHUS

Konebarenpnas cucrema. CBOOOAHBIE MeXaHWUECKHUE Konebanus. ['apMoHndeckue KoneOaHusl.
[Tepuon, vacrora, amrnutyaa u (aza xonedanuid. [IpykuHHBI MasTHUK. MaTeMaTHYECKU MasTHUK.
YpaBHeHHE TapMOHHYECKHX KoseOanuil. [IpeBpaiieHue sHepruu mpu rapMOHHYECKHUX KOJIeOaHUSIX.

KoneGartenpupiii  koHTYp. CBOOOAHBIE OSJIEKTPOMArHUTHBIC KOJIEOAHWUS B  HACATBHOM
KoJe0aTeIbHOM KOHType. AHAJIOTHS MEXIY MEXaHMYECKHMMH M AJIEKTPOMATHUTHBIMU KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HJI€aTbHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarolmmx KojeOaHUAX. BbIHYXIEHHbIE MEXaHHMYECKHE KoJeOaHus.
Pe3onanc. BeiHyXeHHBIE SJIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennbiii TOk. CUHYCOUJATIBHBIM TMEPEMEHHbIH TOK. MOIIHOCTh TEPEMEHHOI0 TOKa.
AMIUTNTYAHOE U JEHCTBYIOIIEE 3HAYEHNE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IlpousBonacTBo, mnepegaya U MOTPEOJICHUE HIIEKTPUYECKOH IHEPIrHU.
OKOJIOTMYECKHE PpHUCKM TpPU  MPOU3BOACTBE  AneKTpodHepruu. KynbTypa  HCnoiap30BaHUs
3JIEKTPOIHEPTUH B TOBCEAHEBHOM XKU3HHU.



TexHuyeckue ycTpoWcTBa M MPAKTHUUYECKOE MPUMEHEHHE: JJIEKTPUUYECKUH 3BOHOK, T€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoIeOaTEIbHONH CHCTEMBI (MPYKUHHBIM WM MaTeMaTHYECKUN
MasITHHK).

HaGumrotenue 3aTyxaronmx KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpamMmsl (3aBUCUMOCTH CHIIBI TOKA U HANPSKEHUS] OT BPEMEHH ) JJIsI SJIEKTPOMArHUTHBIX
KoJieOaHUH.

Pe3onanc mnpu mnocnegoBaTeIbHOM COEAUHEHUU PE3UCTOpa, KATYIIKH MHIYKTUBHOCTH H
KOHJIEHCATopA.

Mopenb TUHUU 3IEKTPOIIepeaaun.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/1a MAJIBIX KOJIEOAHUU TPy3a HA HUTH OT JIJTMHBI HUTU U MacChl
rpysa.

UccnenoBanue nmepeMeHHOr0 TOKAa B IIEMH U3 IMOCJIEIOBATEIBLHO COCIUHEHHBIX KOHJIEHCATOPA,
KaTyLIKH U Pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmHble 60JIHbL

Mexanudeckue BOJHBI, yciaoBUs pacrnpocTpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHUs U
JUTMHA BOJHBI. [lormepedunbie W MpooJibHEIC BOJMHBL. MHTepdepeHus U audpakius MeXaHUISCKHX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTpOMarHuTHbIE BOJIHBL. Y CIIOBUS M3JIyY€HHUs HJIEKTPOMATrHUTHBIX BOJIH. B3aumHas
opueHTtanusi BeKTopoB E, B, V B snexrpomaruutHoi BosiHEe. CBOWCTBA AIEKTPOMATHUTHBIX BOJIH:
oTpakeHue, MpeoMIIeHHe, Toaspu3anus, Tudpaxius, narepdeperius. CKOpOCTh IMEKTPOMArHUTHBIX
BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIAIIBI paHOCBA3U U TeJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

Texnudeckue yCTpOHMCTBA M TPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUAarHOCTUKA B TEXHUKE U MEAMIIMHE, pajap, paauONpUEMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Konebmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HaGmronenne otpakeHrs U IPETOMIICHUS MEXaHUIECKUX BOJIH.

Ha6monenue natepdepeHnu U AuPpakini MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmtoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTHTYAON U YaCTOTOM KOJICOaHHIA.

HccnenoBanue CBOWCTB AJEKTPOMATHUTHBIX BOJIH: OTpPaXKEHHUE, TMPEIOMIICHHE, TMOJISpHU3aIns,
mudpakius, nHTepepeHIHsL.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonuHeliHOe pacpoCcTpaHEeHUE CBETa B OJHOPOAHOMU cpene. Jlyu
cBeTa. TOYeUHBIN HCTOYHUK CBETA.

OTtpaxxeHune cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHune n300pakeHui B IIIOCKOM 3epKale.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBETa. AOCOJIOTHBIM TOKa3aTeNb MPETOMIICHUS.
ITonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroil oaHoro BHyTPEHHETO OTPaKECHMUS.

Hucnepcus ceera. CroxxHbINA cocTaB Oenoro ceera. L[Ber.
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Cobwuparorue ¥ pacceuBaromye JuH3bL. ToHKas imuH3a. DOKyCHOE pacCcTOSHUE W ONTHYeCKas
cwiia TOHKOU nuH3bI. [locTpoeHue n300pakeHuit B COOMPAOIINX U paccerBarONIuX JnH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas onrtuka. MHTepdepenuus cBera. KorepeHTHbIE MCTOUHHMKH. Y CIOBUS HAOIIOIECHUS
MaKCUMyMOB M MHUHHUMYMOB B HMHTEP(HEPCHIIMOHHOW KAapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxius cBera. AudpaxnuonHas pemérka. Y caoBrue HaOI0IeHUS TTIaBHBIX MAaKCUMYMOB TIPU
MaJieHu MOHOXPOMATHUECKOI0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

Texnuyeckue ycTpoHCTBa U NPAKTHUECKOE NPUMEHEHHUE: OuKW, Jymna, ¢oroanmnapar,
MPOSKIIMOHHBINA armapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS ONTHKA, AU(PPAKIMOHHAS PeIIéTKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpaKeHHE U IpejoMieHue ceeta. OnTrudeckue mpruodopshl.

[TonHoe BHyTpeHHEee oTpaxxeHue. Moienb CBETOBO/IA.

HccnenoBanmne cBOWCTB N300paKeHH B TUH3AX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Hab6mronenue natepdepeHImu ceera.

HaGmonenne nudpaknuu cBera.

Habmronenue aucnepcun cBera.

[Tonyuenue crekTpa ¢ HTOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEHIETKY.

HaGrotenne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenne mokazaresns MpeIoMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHHI B THH3aX.

HaGmronenue qucnepcuu certa.

Pa3jen 6. OcHOBBI crieMAIbHONH TEOPUHM OTHOCUTEIBLHOCTH

'panuubl TPUMEHUMOCTH KJacCcM4eckoil MexaHuku. IlocTynaTel crenuanbHONM TEopuu
OTHOCUTEIILHOCTH: UHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BaKyyMe, IMIPUHIIUIT OTHOCUTEILHOCTH
OWHIITEWHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHNE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHSI TTOKOSI.

Pa3zpnen 7. KpanToBas puszuka

Tema 1. Dnemenmol KGAHMOGOU ONMUKU

®otonbl. @opmyna [lnanka cBs3u sHEPTUU (HOTOHA C €TO YACTOTOM. DHEPTHUS K UMITYJIHC (POTOHA.

OtkpeiTue u uccinenoBanue gorodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbl (HoTOdIPPEKTA.
VYpasuenue DitnmreitHa 15 hotodddekra. «Kpacnas rpanuma» pororddexra.

Hasnenue ceera. Onbitel I1. H. JIeOenena.

XnMuyeckoe NeHCTBHE CBETA.

TexHudeckue yCcTpoicTBa U MPaKTHIECKOE MpUMEHeHHe: (OTOAIEMEHT, (POTOIaTIHK, COTHEUHAS
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoToddekra.

CBeTOauOI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma
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Mopens aroma Tomcona. OnbiTel Pezepdopnaa mo paccessHuto o -yactuil. [lmanerapHas Mojaensb
aroma. [loctynarel bopa. M3nydenue u nornomeHne GOTOHOB MPU MEPEXOe aToMa C OJJTHOTO YPOBHS
SHEPruu Ha Apyroi. Buapl cnekTpos. CreKTp ypOBHEH SHEPrUU aToMa BOJOPOJA.

BousiHoBBI€ cBOMcTBa yacTull. Bonubl ne bpoins. KoprnyckyisipHO-BOJIHOBOM Tyan3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.

TexHuyeckue ycTpoicTBa U NPaKTUYECKOE PUMEHEHHUE: CIEKTPAJIbHBIN aHanu3 (CIIEKTPOCKOIN),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeHyaThIX CIIEKTPOB U3ITYUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGroieHne JTMHeWYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, J0Ka3bIBAIOLIUE CII0)KHOCTh CTPOEHUs sAnapa. OTKphITHE pPaguOAKTUBHOCTH.
OmnbiThl Pezepdopna o onpeaeneHno cocraBa pajuoakTUBHOro u3inyueHus. CoiicTa anbga-, Oera-,
raMMma-u3ilydeHus. BiausHue paaiuoakTHBHOCTH Ha )KMBbIE OPIaHU3MBI.

OTkpeITHE POTOHA U HeWTpoHa. HykiionHas monens sipa ['elizen6epra—lBanenko. 3apsn sapa.
Maccosoe uncio sapa. M3otomsl.

Anbda-pacnan. OJEeKTpOHHBIH M HO3UTPOHHBIM Oera-pacnaa. l'amma-uznyuyeHue. 3akoH
PaauMOAKTUBHOIO pacnaza.

OHeprust cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHsle peakuuu. JleneHne U CUHTES SAEp.

Snepusiii peakrop. TepmosinepHblit cuHTe3. [Ipo0ieMbl M NEPCHEKTHBBI AEPHON 3HEPreTUKH.
DKOJIOTHYECKHE aCIEKThI s,IEPHON AHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo b1 HaOIIOIEHNS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

@dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUA. EAMHCTBO (hpM3NYeCcKOi KapTHHBI MUpa.

TexHn4eckue ycTpoucTBa U MPaKTUYECKOE IPUMEHEHHE: T03UMETp, Kamepa BuiibcoHa, saepHsIi
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Dransl pa3BUTHSA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAYCHHE aCTPOHOMMUM.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/bl, IIIAHETHI, X BUIMMOE ABH)KCHHUE.

Conneynas cucrema.

Connue. ConHeyHasi akTUBHOCTh. Mctrounuk sHeprun CosiHLIA U 3BE3M. 3BE3/bl, UX OCHOBHBIE
XapakTepUCTUKHU. JlmarpaMma  «CHEKTPAJbHBIM  KJIACC — CBETHUMOCTH». 3BE3ABI  TJIAaBHOM
MOCJIeI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) ISl 3BE3/1 TJIABHOW MOCIEA0BATEIbHOCTH.
Bnytpennee crpoenue 38€31. COBpeMEHHBIE TPEACTABICHUS O MMPOUCXOXKACHUH U 3Boronu ConHia
1 3BE3/1. DTallbl )KMU3HU 3BE3 .

Mineunbiii ITyte — Hama [Namaktuka. Ilonoxkenne n nemxkenue Connua B [Namaktuke. Tumbl
rajiakTuk. PajuoranakTuky u kBa3zapsl. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ima. Paz6eranue ramaktuk. Teopus bonbiioro
B3pbIBA. PEIMKTOBOE H3IIyYeHHE.

Macmrabnas cTtpykrypa Beenennoit. MeraranakTuka.

Hepeménusie mpo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus
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HaGntoneHuss HEBOOPYKEHHBIM TJIa30M C HMCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUH [UIs
OIIpeJIeIICHUS TTOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3aus CeBepHOTo
IIOJIyIAPHS U SIPKHE 3BE3MBI.

Habmtonenus B reneckon Jlynsl, mianer, Mieuynoro IlyTu.

Oo6o0maromnee NoBTOpeHne

Ponb ¢u3uku U acCTpPOHOMUU B PKOHOMHUYECKOM, TEXHOJIOTHUYECKOM, CONMUATHLHOU M ATHYECKON
cepax IEATEIBHOCTU YEJOBEKa, POJb U MECTO (PU3MKU M aCTPOHOMHHM B COBPEMEHHOH Hay4yHOH
KapTHHE MHUpPA, poiib (U3NYECKOil Teopuu B (POPMHUPOBAHUU NPEACTABICHUN O (pU3MUECKON KapTHUHE
MHUpa, MecTo (u3MuecKkod KapTHHBI MUpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX
MPEJCTABICHUN O IPUPO/IE.

MexknpeamMeTHbie CBSI3H

Wzyuenne kypca ¢usuku 0OazoBoro ypoBHs B 11 Kilacce ocymiecTBisercs ¢ y4€Tom
COJIEpKATENIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMM MaTeMaTHKH, OMOJIOIMH, XUMHUH, reorpapuu u
TEXHOJIOTUHU.

Mesicnpeomemusvie nonamus, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO MO3HAHMUS: SIBJICHHUE,
Hay4yHbI (akT, rumoTe3a, (uU3UYECKass BEIMYMHA, 3aKOH, TEOpus, HAOIIOJCHHE, IKCICPUMEHT,
MOJIETIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: perieHNe CUCTEMBbl YpaBHEHUH, TPUTOHOMETPHYECKUE (DYHKIMH: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPBI U MX IPOEKLIHMH HA OCH
KOOpJMHAT, CJI0)KEHWE BEKTOPOB, IPOM3BOJHBIE 3JEMEHTAPHBIX (YHKIMM, NpU3HAKK 10100Us
TPEYTOJIbHUKOB, ONpeeIeHNE TUIOMAAN INIOCKUX (GUTyp U 00BbEMa Tell.

buonocus: snexTpuyeckue SIBIEHUS B KUBOM INpUpOJE, KojeOaTelbHbIE ABMKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOM NIPUPOAE, ACUCTBUE Paliallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAJTIMYECKAsl CTPYKTypa TBEPBIX TEJ, MEXaHU3MbI
00pa30oBaHMs KPUCTAJUINYECKOHN PEIIETKY, CIIEKTPaIbHbIN aHAIN3.

l'eocpagpus: MaTHUTHBIE TIONIOCAa 3€MJIM, 3alle)KM MArHUTHBIX pyHd, (OTOChEMKA 3E€MHOM
IIOBEPXHOCTH, IPEJCKA3AHNE 3€MIIETPSCEHUM.

Texuonozus: IMHUM  DIIEKTPOIIEpEay, TEHEpaTop IMEPEMEHHOr0 TOKa, JJIEKTPOABUIaTelNb,
MHAYKIUOHHAs Teuyb, pajap, paJuoONpUEMHHUK, TeJNeBU30p, AaHTeHHa, TtenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEUHast OaTapes.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenne yueOHoro npeamera «Pusnka» Ha ypoBHE cpeJHero odiiero oopazoBanus (06a30BbIi
YPOBEHBb) JOHKHO O0OECNEeUHUTh JOCTI)KEHHE CJIEAYIOUIMX JIMYHOCTHBIX, METaNpeAMETHbIX H
IPEeIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS YydeOHoro mpeaMera «®Du3MKa» ODKHBI OTpPaXaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBAThCS CHOPMHPOBAHHON BHYTpEHHEH
MO3HUIUEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OPUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOCKICHHH,
COOTBETCTBYIOUIMX TPAJAWIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOLIECTBA, pacUIMPEHUE KU3HEHHOTO
OIBITA M OMbITA JESITEIBHOCTH B TPOIECCE PeaTn3allii OCHOBHBIX HANpPaBJICHUN BOCHHUTATEIHHOM
JEATELHOCTH, B TOM YHUCIIE B YACTH:

1) rpaxaaHcKoro BOCIUTAHUSI:

cOPMUPOBAHHOCTH TPAKIAHCKOM MO3UIMK 00yYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO 00IIECTBa;

NPUHATAE TPAJULIMOHHBIX  OOIICUEIIOBEYECKUX TI'YMAHUCTHYECKUX W JEMOKPaTHYECKHX
IICHHOCTE;

13



TOTOBHOCTh BECTH COBMECTHYIO [ESTEIIbHOCTh B HHTEpecax TpakJaHCKOro oOOIIecTBa,
Y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHU3altu;

yMEHHE B3aMMOJICHCTBOBATh C COLIMATbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSMU U
Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUMCKON I'PaxTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

LIEHHOCTHOE OTHOLLIEHUE K IOCYJapCTBEHHBIM CHMBOJAM, JOCTUKEHHUSIM POCCUMCKUX YYEHBIX B
o0nactu (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OIEHMBATH CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEUICHUS, OPHEHTHUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILEHHWE K MHpPY, BKIIOYas SCTETHKY HAy4YHOIO TBOPYECTBA, IMPUCYIIETO
busnueckoil Hayke;

5) Tpy10BOr0 BOCIUTAHUS

UHTEPEC K pa3MuHbIM cepaM NpodeccuOHANBHON JesTeIbHOCTH, B TOM YUCIE CBSI3aHHBIM C
(bU3MKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyaymiei mpodeccun u pearn30BbIBaTh
COOCTBEHHBIE KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWI0O M CaMOOOpa3OBaHHMIO B oOmacth (U3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHHUSI:

C(OPMHPOBAHHOCTh  SKOJIOTHUYECKOM  KyJIbTYphbl, OCO3HaHHE TJO0AJBHOIO  Xapakrepa
AKOJIOTMUECKUX MPOOIIeM;

IUIAHUPOBAaHUE M OCYILIECTBICHUE JCHCTBUM B OKPY’KAIOLIEH Cpele Ha OCHOBE 3HAHUS Iielel
YCTOWYMBOTO pa3BUTHS YEIOBEUECTBA;

paclIIpeHre OMNbITa NEATEIBHOCTH JKOJIOIMUYECKOM HAIPaBICHHOCTH Ha OCHOBE MMEIOLIMXCS
3HaHUU 1O (pU3HKe;

7) HIEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
¢du3nveckoil Hayku;

OCO3HAaHHE LEHHOCTH HAy4HOH JAESITEeIbHOCTH, T'OTOBHOCTh B IpoIlecce H3yuYeHHUs (HU3HKHU
OCYILECTBIISATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO S TeIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble Jjornueckue AedcTBHS:

CaMoOCTOSITENNFHO  (OPMYJIUPOBATh H  aKTyalHM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh UEIH AESITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U TPOTHBOPEYHS B paCCMaTPUBAEMbIX (PM3UUECKHUX SBJICHUSIX;

pa3pabareiBaTh IUIAH PEHICHHUS MPOOJIEMBbI ¢ YYETOM aHain3a MMEIOIIUXCS MaTepualbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJSIM, OLICHUBATh
PHUCKH TIOCTIEACTBUMN JACATEIHHOCTH,

KOOPJIWHUPOBATh U  BBIONHATE pabOTy B YCIOBUSAX pPEATbHOTO, BUPTYAIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoparejabcKkue AeiicTBHS .
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BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U MEeTO1aMU (PU3UYECKOM HAYKH;

BJIaJICTh HABBIKAMH Y4eOHO-UCCIIEI0BATEIbCKON U TIPOCKTHOM IEATENFHOCTH B 00J1aCTH (pU3HKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB pelIeHUs 3a7au (U3HMUecKOoro
coZiep KaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

BIQJIETh BUJAMH JIEATEIBHOCTH 110 TMOJYYEHHIO HOBOTO 3HAHUS, €ro WHTEepIpeTalnu,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX yYEOHBIX CUTYaIMsX, B TOM YHCIE MPHU CO3TAHUHU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICJICTBCHHBIC CBSI3U U aKTYalM3UPOBATh 3a7a4y, BBIIBUTATH THIIOTE3Y €€
pellleHrs, HaXOAUTh apryMEHTHI JJI1 JOKa3aTelbCTBA CBOMX YTBEP)KICHHI, 3a/aBaTh MapameTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYyYEHHBIE B XOJ/I€ PEIICHUS 33Ja4d Pe3yJbTaThl, KPUTHUECKH OLIEHUBATH HUX
JIOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U GOPMYJIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON AEITEILHOCTH, B TOM YHCIIE
IIPU U3YUYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETbh NEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACITEIHLHOCTH;

yMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXOIbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 33a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanueii:

BIIa/IETh HaBBIKAMU MOTY4YeHUS HHPOpMAIK (GU3NIECKOTO COACPKAHUSI U3 UCTOUHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATH TIOMCK, AaHaJHM3, CHCTEMATH3alMI0 W HWHTEPIPETALUIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIOJIb30BaTh Cpe/ICTBa MH(OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3alMOHHBIX 3a/ad C COOJIF0JICHHEM TpeOOBaHUMN
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS, TPABOBBIX M ITUUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MYECKOTO COJEpP)KAHUS B Pa3iIMUHbIX (hopmarax ¢ y4ETOM Ha3HAYCHHS
WHGOPMAIINY | [IEJIEBOH ay TUTOPHH, BBIOMPAsi ONTHUMAIBHYIO ()OPMY TPEACTABICHUS H BU3YAIIN3aIUH.

KomMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1eCTBUS:

OCYIIECTBIAThH OOILIEHHE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH J1€ATEILHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYaIMil U cMArYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U NHIUBUAYaIbHON pabOThI;

BbIOMPAaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUH C yd€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0TO 4JI€HA KOJUIEKTHUBA,;

IIPUHUMATH LIEJIM COBMECTHOMN JAEATEIbHOCTH, OPraHU30BbIBATE U KOOPAMHUPOBATH ACUCTBUSA 110
€€ JOCTHKEHHIO: COCTaBJAThH IIAH JEHCTBHM, pacHpenessiTb pOJIM C YYETOM MHEHHMM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

OLICHHMBATh KayeCTBO CBOETO BKJIAJla M KaXKJOT0 y4aCTHHMKAa KOMaHJAbl B OOIIMU pe3yJbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE IIPOEKTHI, OLEHHWBATh WIEH C IIO3WIHH HOBHU3HBI, OPUTHHAIBHOCTH,
IIPAaKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEIACHUE B PA3JIUYHBIX CHUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIe 1elCTBHS
Camoopranmu3anmus:
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CaMOCTOSITEJIBHO OCYILECTBJIATh II03HABATENIbHYIO JESATEIbHOCTh B 00MacTh (QU3MKH U
aCTPOHOMMH, BBISIBJISTH IPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH PpEIHIEHUs pacu€THBIX M KadeCTBEHHBIX 3ajad, IUIaH
BBITTOJIHEHUS TIPAKTUYECKON paboTHI ¢ YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U
MPEOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIH;

JieNaTh OCO3HAHHBII BEIOOP, apTyMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHHIO 3PYIUIMUA B 00JAaCTH (PU3HKH, MMOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYpHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAILHBIH HHTEJIEKT:

JlaBaTh OLIGHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIeTh HaBbIKAMM IIO3HABATENIBHOM pe(eKCHUH KaK OCO3HAaHUS COBEpUIAEMBIX JIEHCTBUHA U
MBICJIUTENIBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peduIeKCHUU TSl OLICHKH CUTYaIH, BEIOOpa BEPHOI'O PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U aPIYMEHTHI IPYTUX MIPH aHAIN3€E PE3YIbTaTOB JEATEIbHOCTH;

IIPUHUMATD ce0sl, IOHMUMasi CBOU HEJAOCTAaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX [IPH aHAIN3€ PE3YIbTaTOB JAEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B nporecce noctukeHus TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS TPOrpaMMBbl IO (pU3HKE /17151 YPOBHS
cpeaHero oOmero odpa3oBaHHs y OOYYarOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA WHTEIUIEKT,
npeanoiararoIuil copMUpPOBaHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOIIEr0o CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAILHOE COCTOSIHUE, BUJIETh
HaMpaBJIeHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON C(ephl, ObITh YBEpEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKIIOYAIOIIETO0 CaAMOKOHTPOJIb, YMEHHUE NPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEAEHUE, CHOCOOHOCTh AaJalTUPOBATHCS K HMOLMOHAIBHBIM HM3MEHEHUSM U MPOSBIATH
TMOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAIMH, BKIIOYAIOIIEH CTPEMIIEHUE K TOCTHIKEHHUIO LIETHU U YCIEXY, ONTUMU3M,
MHUIUATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/A U3 CBOUX BO3ZMOKHOCTEM;

SMIIATUH, BKIIIOYAOIEl CTOCOOHOCTh MOHUMATh 3MOIIMOHAIEHOE COCTOSIHUE JPYTUX, YUUTHIBATh
€ro MpHU OCYIIECTBIEHUH OOIEHNUs, CHOCOOHOCTh K COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIHBIX HAaBBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTh BBICTPaMBATh OTHOUIEHUS C JPYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xon1y o0yuenus B 10 kJacce rnpeMeTHble pe3ybTaThl HA 6a30BOM YPOBHE JI0JKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUaIONUXCS YMEHHI:

J€MOHCTPHUPOBATh Ha MMPUMEPAX POJIb U MECTO (PU3UKU B HOPMHUPOBAHUH COBPEMEHHOMN Hay4YHON
KapTUHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B MPAKTUYECKOW AESITENTLHOCTU
JTIOJIEH;

YUUTHIBATh TPAHUIIBl MPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJeNeil: MaTepuaibHas TOYKa,
WHepIabHas CUcTeMa 0TCYETa, aOCOIOTHO TBEPIOE TEJO, UICATBHBIN a3, MOJICIH CTPOCHUS T'a30B,
KHUJAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN DIIEKTPUUIESCKUI 3apsii IPU pelieHuu GU3NIECKUX 3a/1a4;

pacro3HaBaTh (PU3UYECKUE SIBICHUS (ITPOILIECCHI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KHHETHYECKONH TEOPUU CTPOCHHS BEIIECTBA W DJICKTPOAMHAMHUKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE MaJIeHHe Tel, JBUKEHHUE 10 OKPYKHOCTH,
MHepIus, B3auMoieiicTBre Tel, 1uddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHUE )KUIKOCTEH 1 TBEPIBIX
TeJN, U3MEHEHHEe 00BhEMa Tel MpU HarpeBaHWW (OXJIAXKICHHWH), TEIJIOBOE PAaBHOBECHE, HCIIApEHUE,
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KOHJIEHCalKs, IJ1aBJIeHHEe, KPUCTAJUIN3ALUs, KUIIEHHE, BIAXKHOCTh BO3/lyXa, IIOBBIILICHHUE 1aBICHUS ra3a
IIPU €r0 HarPEBaHHUHU B 3aKPBITOM COCYJE, CBSI3b MEXKAY IMapaMeTpaMy COCTOSIHUS ra3za B U30Ipolieccax,
JIEKTpU3aLUs Tell, B3aUMOAEHCTBHUE 3aps/10B;

OIMCHIBATh MEXAHMYECKOE JABIDKEHHE, UCIONb3Ys (PU3NUYECKHE BEIIMYMHBI: KOOpAMHATA, MYTh,
nepeMelleHle, CKOpOoCTh, YCKOPEHHME, Macca Tela, CWIa, UMILYJbC Tela, KMHETHYecKas SHeprus,
MOTEHIMAJIbHAsI YHEPIUs, MEXaHW4YecKas padoTa, MEXaHW4YEeCKas MOLTHOCTh; P OMMCAHUH MTPABUIBLHO
TPAKTOBaTh (PU3UYECKUN CMBICII HUCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U €IUHHUIbI, HAXOAUTh
(bopMyIIBl, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BETMYUHY C JPYTUMHU BeTHUNHAMM;

OIUCHIBATh U3YyUCHHbIC TEIUIOBBIE CBOMCTBA TEJl U TEIJIOBBIC SIBIECHUS, UCIOIb3YS (PU3NUYECKUE
BEJIMYMHBI: JJABJIIEHUE Ta3a, TeMIepaTypa, CpeaHsIsl KMHETHUECKash YHEPrus XaOTUYECKOTO JIBMXKECHUS
MOJIEKYJI, CPEIHEKBaJpaTHUYHas CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEpIHus,
pabora raza, K03(QPUIMEHT MOJIE3HOTO JIEHUCTBUS TEIUIOBOTO JIBUTATENS; MPU ONMHUCAHUU TPABUIHHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U €IUHHUIbI, HAXOAUTh
(bopMyIIBl, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTUMH BEITMUNHAM;

ONUCHIBATh H3YyYEHHBIE JJIEKTPUUECKUE CBOWCTBA BEIECTBA M AJIEKTPUUECKUE SIBICHUS
(mpoueccrl), HCIONB3YsT (DU3UYECKHE BEIUYMHBL: DIEKTPUUYCCKHNA 3apsl, DJIEKTPUYECKOEe IIOJIe,
HanpsOKEHHOCTD I10JIs, NOTEHIMAl, Pa3HOCTh NOTEHIMAJIOB; MPHU ONMCAHUU MPABUIIBHO TPAKTOBATh
(bu3nYeCKuil CMBICI HCIIONB3YEMBIX BEJIHYWH, MX O0003HAUCHHs M EIUHHIIBI; YKa3blBaTh (OPMYJIHI,
CBSI3bIBAIOIIUE JAaHHYIO (U3NYECKYIO BEJIMUUHY C APYTUMU BETUUYMHAMU;

aHATM3UPOBATh (U3NIECKHE TIPOLIECCHI U SBJICHUS, UCTIONB3Ys (PU3NIECKUE 3aKOHBI ¥ TPUHITHUIIHL:
3akoH BcemupHoOro tsarotenus, |, |1 u 11l 3akonsr HeioToHa, 3aK0H cOXpaHEeHHs] MEXaHUYECKOHM YHEPTHH,
3aKOH COXpPaHEHHs MMITYJIbCa, MPUHIIAIT CYTIEPIIO3ULUHN CHJI, TIPUHIIMIT PAaBHOIIPABHUS MHEPIUAIBHBIX
CHCTEM OTCYETa, MOJIEKYJISIPHO-KUHETHUUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, ra30BblE 3aKOHBI, CBS3b
CpeIHEN KNHETUYECKON SHEPTUH TEIUIOBOT0 ABMXKEHUS MOJIEKYJI C AOCOIIOTHON TeMIIepaTypoi, HEpBbIT
3aKOH TEPMOJMHAMUKH, 3aKOH COXpPAHEHHs JJIEKTPUUYECKOro 3apsaa, 3akoH Kynona, mpu sToMm
pa3nuyaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKEHHE U YCIIOBHS (TPAHHUIIBL,
00J1aCTH) NIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHHIMIBI JEHCTBHUS MAIluH, TMPUOOPOB W TEXHUYECKHX YCTPOWCTB;
pas3nuyarh ycaoBUs UX O€30MaCHOTO MCIIOJIB30BaHMs B TOBCEIHEBHOM KU3HM,

BBITIOJIHATh DKCIEPUMEHTHI 110 HCCIIEOBaHUIO0 (U3WYECKUX SBICHHH W TPOILECCOB C
HCMOJIb30BAaHUEM NPSAMBIX U KOCBEHHBIX M3MEPEHUH, MPU 3TOM (OpMYJIHpOBaTh MpolieMy/3aiady u
THNOTE3y Y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3 MPENJIOKEHHOTO 000pyIOBaHHS,
IIPOBOJIUTH OMBIT U (HOPMYITUPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE M3MEpPEHHs (DU3MYECKHX BEIMYHH, NPU STOM BHIOMpPATH
ONTUMAJIbHBIA CHOCO0 H3MEPEHHsT M HCHOJIb30BATh M3BECTHBIE METOJbl OLIEHKHM IOTPEIIHOCTEH
U3MEPEHMUI;

HCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (U3NYECKMMHU BEIMYMHAMHM C HCIOJIb30BAHHUEM IMPSIMBIX
W3MEPEeHUH, TpPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTATHI IOTYyYECHHOH
3aBUCUMOCTH (DM3UYECKUX BEIMYUH B BHJE TaONMUIl U TpaduKOB, AeTaTh BHIBOJBI MO pe3yJbTaTam
WCCIIC/IOBAHHS,

coOoaTh MpaBuiia 0€30MacHOro TpyJa HpU MPOBEIACHUU HCCIIEIOBAaHUI B paMKax y4eOHOro
OKCIIEPUMEHTa, YYeOHO-HCCIIEIOBATEILCKON W TMPOEKTHOW JIEATENIFHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1aOOpaTOPHOT0 000PYI0BAHUS;

pemarh pacu€THBIE 3a/la4dl C SBHO 3aJlaHHON (H3UYECKON MOJENbI0, UCTONB3Yys (pru3mueckue
3aKOHBI U MPUHILIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHUS 33Jaud BIOMPATh (PU3MUYECKYIO MOJIENb, BBIACAT
bu3nveckre BeTMIUHBI U (POPMYITbI, HEOOXOTUMBIE TS €€ PEeIICHHS, TIPOBOANTH PACUYETHI M OIICHUBATH
PeaIbHOCTh MOJIYYEHHOTO 3HAaUeHUS! (PU3HMUECKON BETUYMHBI;

pelmaTb KayeCTBEHHbIC 3aJauyd: BBICTPAMBATh JIOTMUECKH HENPOTUBOPEUUBYIO LEMOYKY
paccykKJIeHH ¢ ONOpPON Ha N3y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS;

UCIOJIb30BATh NPHU PELICHNU Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETAIMA W TPEACTABICHUS Y4eOHOW W HAay4YHO-TIOMYJISIPHON
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uHpOpMAINY, TOIYYCHHOW W3 Pa3IMYHBIX HWCTOYHUKOB, KPUTHYECKH AHAIM3HPOBATH IOIYyYaEMYIO
nH(pOPMAIIHIO;

NPUBOJIUTH IPUMEPHI BKJIA/Ia POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIB30BATh TEOPETHYECKUE 3HAHMSA MO (DU3MKE B TOBCETHEBHOM JKH3HM Ul O0OECTICUEHHS
0€30MacHOCTH TMpH OOpaIIeHUH C MPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMH, IJIi COXPAaHEHUS
3JI0POBBS U COOJIIOICHHS HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKPY KaloIIeil cpere;

paboTaTe B Tpymie C BBIIOJHEHHEM pPA3IUYHBIX COIHUAIBHBIX POJICH, IIAHUPOBaTH PabOTy
TPYIIBI, PAlIMOHATBHO PacIpeAessTh 00S3aHHOCTU U IUIAHWPOBATh JESTEIBHOCTh B HECTAHIAPTHBIX
CUTyalusiaXx, aJICKBATHO OLCHUBATH BKJIAJ KaXXKAOro M3 YYAaCTHUKOB TIpPyHNIlbl B PCIICHHUC
paccMaTpuBaeMoil MpoOIEeMBl.

K xoniy o0yuenus B 11 kj1acce rnpeMeTHble pe3yabTaThl HA 6a30BOM YPOBHE JI0JKHBI OTPaXKaTh

c(OPMHPOBAHHOCTH Y O0YYAIOIINXCS YMEHUI:

JEMOHCTPHUPOBATh Ha MMPUMEPAX POJIb U MECTO (pU3UKU B (HOPMUPOBAHUH COBPEMEHHOMN Hay4YHON
KapTHHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHWKH W TEXHOJIOTUH, B MPAKTHUYECKOW AEATEIHHOCTH
JOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YYUTBIBATh TPAHULIBI TPUMEHEHHS H3YYCHHBIX (PU3UIECKUX MOJIEIICH: TOUYSUHBIN AIIEKTPHUESCKHUHA
3apsij, Jy4 CBETa, TOYCUHBII UCTOUYHUK CBETA, S/IEPHAsi MOJEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO
Spa IpU pelIeHnu PU3MUECKUX 3ajad;

pacmo3HaBaTh (U3MYECKHE SBICHUS (IPOLECChl) M OOBICHATH KX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAaHTOBOW (DHM3HMKH: 3JEKTPUYECKass MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIEHCTBUS TOKa, B3aUMOJICHCTBUE MAarHUTOB, DJIEKTPOMArHUTHAS UHAYKIIUS,
JeCTBUE MAarHUTHOTO TIOJsI HAa IMPOBOJHUK C TOKOM M JBIDKYIIMICS 3apsij, SJIEKTPOMAarHUTHBIE
Koie0aHWs W BOJIHBI, MpPSAMOJMHEHHOE pacIpoCTpaHEHHE CBeTa, OTPaKEHUE, IpeoMIICHHE,
uHTepPepeHus, JUPPaKIUsI U MOJIIpU3aLUs CBETa, TUCIEPCUs CBETa, (POTOAIEKTPUUECKUIN APeKxT
(poToaddexr), cBeToBOE MaBICHHE, BO3HMKHOBEHHE JMHEWYATOro CIEKTpa aroMa BOJOPOJa,
€CTEeCTBEHHAS U HCKYCCTBEHHAs! PaHOaKTUBHOCTH;

ONUCHIBaTh W3yUEHHbIE CBOMCTBAa BellecTBAa (IEKTPUYECKHE, MAarHUTHbBIE, ONTHUYECKHE,
AIIEKTPUUYECKYIO TPOBOAMMOCTh PA3IMYHBIX CPEI) H OJICKTPOMArHUTHBIC SIBICHHUS (IIPOIECCHI),
UCTONb3Yysd (U3NUECKUE BEIMYMHBI: IEKTPHUUECKUI 3apsil, CHila TOKA, AJIEKTPUUYECKOE HAIpPsKEHHUE,
ANEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh IOTEHIIMAJIOB, 3JIEKTPOABIIKYIIAs cuja, padboTa TOKa,
MHAYKIUS MarHuTHOTO Mojs, cuia Amnepa, cuia JlopeHia, MHIYKTMBHOCTb KaTYIIKH, 3HEPTHUs
ANEKTPUYECKOT0 U MATHUTHOIO TI0JIEH, IEpHO M YacToTa KojeOaHui B KoJeOaTeIbHOM KOHTYPE, 3apsil
U CHJla TOKAa B IPOLIECCE TAPMOHUYECKUX IEKTPOMArHUTHBIX KOJIeOaHUH, (POKYyCHOE PacCTOSHUE U
OINITUYECKasl CHJIA JIMH3bI, IPU ONMCAaHWH MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCIIOIb3YEMBIX
BEJIMYMH, UX 00O03HAYECHHUS M €AMHUIIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEITHINHAMH,

OIUCHIBATh M3YYCHHbIE KBAHTOBBIC SBJICHHUS W INPOLECCHI, UCHOJB3Ys (PU3NYECKHE BEIUYHHBI:
CKOpOCTh DJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YacTOTa CBETa, DHEPTUS W UMIYJIbC (POTOHA,
NepuoJl TOJypacnaaa, SHEpPrus CBSA3M ATOMHBIX f1ep, NpPU OINUCAaHUM MPABUIBHO TPAKTOBATh
(bu3NYeCKUid CMBICIT HCIIONB3YEMBIX BEITHMYWH, MX 0003HAUCHHs M CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYIO BEIMYMHY C JIPYyITMMH BEJIMYMHAMH, BBIYUCIATH 3HAUYEHUE
(hbU3UYECKON BEITMYHHBL,

aHAJM3UPOBATh (PU3NYECKUE MPOLIECCHI U SIBJICHUS, UCTIONb3Ys PU3NUECKUE 3aKOHBI M TPUHIHUIIBI:
3akoH OMa, 3aKOHBI ITOCJIEJIOBATEIBLHOTO U MapalIeIbHOI0 COEAMHEHNSI TPOBOAHUKOB, 3aKOH J»KOyisi—
JleH11a, 3aK0H 3JIEKTPOMAarHUTHOM MHYKIIMH, 3aKOH MPSAMOJIMHEHHOTO pacpoCTpaHEHHsI CBETa, 3aKOHBI
OTpa)XEHHUs CBETAa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEHHA s (porodddekra, 3aKoH
COXpaHEHHUS SHEPTUH, 3aKOH COXPAaHEHHS UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPHUECKOTO 3apsiia, 3aKOH
COXPaHEHHUs MacCOBOT0 YHUCIIA, MOCTYJaThl bopa, 3aKOH paguoakTUBHOIO paciaja, Ipyu 3TOM pa3andarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHUYECKOE BBIPAKEHHE U YCIOBUS (TpaHHUIIbl, 0071acTH)
MIPUMEHUMOCTH;
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OIpENIeNIATh HAlpaBJIEHUE BEKTOPAa MHAYKLIUM MAarHUTHOTO IOJS MPOBOJHHMKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHua;

CTPOUTH U ONMCHIBATh N300pa’KeHHE, CO3JaBaeMO€E IJIOCKUM 3€pKaJIoM, TOHKOH JIMH30M;

BBIMIOJIHATE OKCHEPUMEHTHI 10 HCCIEJOBAHUIO (DU3MYECKHX SBJICHUH M TPOLECCOB C
HCIOJIb30BAaHUEM MNPSMBIX U KOCBEHHBIX M3MEPEHUM: MpU 3TOM (GOopMysIMpoBaTh npodieMy/3anady U
TUIoTe3y y4eOHOrO SKCHEPHUMEHTa, cOOMpaThb YCTAHOBKY U3 IPEII0KEHHOTO 00OpYIOBaHMS,
IIPOBOJIUTH OMBIT U (POPMYJIUPOBATH BBIBOBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHHs (DU3NYECKHX BEJIMYMH, NMPU 3TOM BHIOMPATH
ONTUMAJIbHBIA C€HOCO0 H3MEPEHHs M HCIHOJIb30BATH H3BECTHBIE METOJbl OLIEHKHM IOIPEIIHOCTEH
U3MEPECHMU;

HCCIIeI0BaTh 3aBUCUMOCTU (DM3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM INPSAMBIX U3MEPEHUN: IpU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATH PE3YJIbTAThl MOTYYESHHONW 3aBUCMOCTH (PU3NIECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpaUKOB, AeIaTh BEIBOBI 0 Pe3yJIbTaTaM HUCCIIEI0BaHMS;

co0mroiaTh MpaBuia 0€30MacHOTO TPyZa NMPH NPOBEAECHHH MCCIIENIO0BAHUI B paMKax y4eOHOTro
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATEIIbCKOM W MPOEKTHOW JIEATENILHOCTH C  MCIOJIb30BaHUEM
W3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpPHOTO 000PYI0BaHUS;

pemaTh pacu€THbIC 3a/la4M C SBHO 3aJlaHHOM (M3UYECKO MOJEeNbl0, UCHOIb3Yys (husnyeckue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4i BEIOMPATh (PU3MUYECKYIO MOJEIb, BHIACIATD
¢du3nyeckre BeTUYUHBI U (HOpMYIIbl, HEOOXOIUMBIE Ul €€ PeleHUs, IPOBOAUTH PacUEThl U OLICHUBAThH
PeaTbHOCTh MOYYEHHOTO 3HAYeHUS! (PU3UUECKON BETMYMHEI;

pelmiaTb KaueCTBEHHbIE 3aJlayd: BBICTPAUBATh JIOTMUYECKH HENPOTUBOPEUUBYIO LEMOYKY
paccyXJIeHH ¢ ONOPON Ha N3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3NUUECKUE SBIICHHS,

UCIOJIb30BATh MPHU PELICHUU Y4eOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH IS
MOWUCKA, CTPYKTYPUPOBAHUS, WHTEPUpPETAIMA W TIPEACTABICHUS y4eOHOW W HAy4YHO-TIOMYJISIPHON
uHpOpMalMY, MOJYYECHHON W3 pa3IMYHBIX MCTOYHHUKOB, KPUTHYECKH aHAJTU3UPOBATh MOJIyYaeMYHO
uH(pOpMalLIO;

OOBSICHATh MPUHLUIBI JEHCTBUS MAaIIMH, NPUOOPOB M TEXHMUYECKUX YCTPOWCTB, pa3IUyaTh
yCIIOBUS UX 0€30IaCHOT0 UCIIOJIB30BaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOANTH IPUMEPHI BKJIaZia POCCUICKUX U 3apyOekHbBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BAaTh TEOPETUYECKHE 3HAHUSA MO (U3UKE B MOBCETHEBHOM XKM3HM JUIs oOecredeHus
0e30MacHOCTH NpU OOpalieHuu C¢ NpubopaMu W TEXHUYECKMMM YCTPOWMCTBAaMH, JI COXpaHEHUs
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEIEHUS B OKpYXKaroleil cpene;

paboTaTe B TpymIe C BBITOJHEHHEM pPA3JIUYHBIX COIHUAIBHBIX POJICH, IIAHUPOBATh pPabOTy
IPYMIIbI, pallMOHAIBHO paclpelesaTh 003aHHOCTU U IUIAHUPOBATh JAEATEIBHOCTh B HECTaHJIAPTHBIX
CUTyallMsX, aJeKBAaTHO OICHWUBATh BKJIAJ KaXKJOTO W3 YYAaCTHUKOB TPYNIBI B peIICHUE
paccMaTpuBaeMoil poOIEeMBI.

TEMATHYECKOE IINTAHUPOBAHHUE
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10 KJTACC

Ne
/o

HanmenoBanue pa3nenos u
TEM IPOrpaMMBbl

|

KonmuectBo yacoB

Bcero

Kontposbnsie
paboThl

[IpakTueckue
paboThl

OnextponHble (IU(POBLIC)
o0pa3oBaTeNbHBIE PECYPCHI

|Pa3ne.11 1. PU3UKA U METO/JIbI HAYYHOI'O IIO3HAHUA

1.1||®u3uka u METOIBI HAYYHOT'O 2 bubmumoreka [IOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
|I[o6aBI/ITL CTPOKY
II/ITOFO o pazaeiy “ 2 “
IPazzen 2. MEXAHMKA
2.1|[KunemaTuka 5 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2||lunamuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3||3aKOHBI COXpaHEHHUS B 6 1 1 bubnnorexa [HOK
MEXaHHKE https://m.edsoo.ru/7f41bf72
‘I[O6aBI/ITI> CTPOKY
‘I/ITOFO 10 pa3zeiy H 18 H

‘Pa3zle.11 3. MOJIEKYJIAPHAS ®PU3UKA U TEPMO/IUHAMUKA

3.1||OcHOBBI MOJIEKYIISIPHO- 9 1 bubnuoreka [IOK
KHHETHYECKOW TEOPHH https://m.edsoo.ru/7f41bf72
3.2||OCcHOBBI TEPMOIMHAMUKH 10 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
3.3||ArperatHble COCTOSHUS 5 1 bubnuoreka [IOK
BerecTBa. Ma3oBbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
‘]_—[06aBI/ITB CTPOKY
‘I/ITOFO 110 pasjeny H 24 H
Paznen 4. DJIEKTPOJJMHAMUKA
4.1||9nexTpocTaThKa 10 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 ||TTocTOsTHHBIN 27IEKTPUIECKUI 12 2 bubmuoreka [IOK
TOK. TOKH B pa3IMIHBIX https://m.edsoo.ru/7f41bf72
cpenax
‘I/ITOI“O 0 pasjeny H 22 H
‘PesepBHoe BpeMs H 2 H H H
OBUIEE KOJIMYECTBO YACOB | 68 6 3
I10 TTPOT'PAMME
11 KJIACC
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Ne|| HawmeHOBaHHE pPa3/eioOB U TEM ‘ KomnmuectBo vacos DnexTpoHHbIe (ITUPPOBBIC)
n/m POrpaMMBI Beero|| Konrpossasie || [paxtieckie obpaszoBarebHbIe PECYPCh
L] paboThI paboTh

|Pa3zle.11 1. 9JEKTPOJIMUHAMUKA

1.1{MarauTHoE€ 1oJIe. 11 1 3 bubnuoreka [JOK

| ||9meKkTpoMarHMTHas MHIYKIHUS https://m.edsoo.ru/7f41c97c
‘HOG&BI/ITL CTPOKY

‘I/ITOFO 10 pa3zaeny H 11 H

|Pa3zle.11 2. KOJIEBAHUS U BOJIHbI

2.1{MexaHUYeCKHE U 9 1 bubmmoreka LIOK

| |[pmexTpomarHuTHBIE KONeOaHus https://m.edsoo.ru/7f41c97c
2.2|[MexaHUY€ECKHE U 5 1 bubaunoreka [JOK

| |[pmexTpoMarHuTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
2.3(|Onruka 10 3 bubnnorexa [JOK

] https://m.edsoo.ru/7f41c97c
‘I[O6aBI/ITL CTPOKY

‘I/ITOFO 10 pasjaeny H 24 H

‘Pame.ﬂ 3. OCHOBBI CIEIIUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1/|OcHOBBI ClIEIMAaTBHOM TEOPUH 4 1 bu6nunoreka [IOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c

|I[o6aBI/ITL CTPOKY

‘I/ITOFO 10 pasjeny H 4 H

Pazies 4. KBAHTOBASI ®3UKA

4.1 9meMeHTBI KBAHTOBOM ONTHKA 6 bubmuoreka [JOK

L https://m.edsoo.ru/7f41c97c
4.2|Ctpoenue atoma 4 bubnnorexa [IOK

] https://m.edsoo.ru/7f41c97c
4.3||AToMHOE SIITPO 5 bu6anoreka LIOK

] https://m.edsoo.ru/7f41c97c
‘,HO63BI/ITL CTPOKY

‘HTOFO 10 paszeny H 15 H

‘Parme.ﬂ 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKHU

5.1{|DmeMeHTHI aCTPOHOMUH H 7 1 bu6muoreka [IOK
acTpopu3uKu https://m.edsoo.ru/7f41c97c

‘)10621131/1“, CTPOKY

‘HTOFO 0 pasjaeny H 7 H

‘Pa3}1e.11 6. OBOBIIAIOIIEE IIOBTOPEHUE

O06o011arorIee TOBTOPCHHE 4 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c

‘HTOFO 10 pa3aeny H 4 H

‘PGSCpBHOG BpeMst H 3 H H H

OBUIEE KOJIMYECTBO YACOB || 68 4 7

I10 ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» ®usmka, 10 knacc/ Msikummes I'.51., Byxosnes b.b., Corckuit H.H. non penakuueii IMapdentbeBoit
H.A., Akimonepnoe o0mectBo «M3narensctBo «lIpocBenienne»
» ®usuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Uapyrun B.M. nox penaxmueii [TaphentreBoit
H.A., Akimonepnoe obuectBo «M3narensetBo «lIpocBenienue»

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®dusuka. [loypounsie pazpadotku. 10 kimacc. ba3ossiit ypoBens. Caypos 1O. A.
@usuka. [Toypounsie pa3pabotku. 11 knacc. ba3osslil yposens. Caypos 1O. A.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru

https://edu.skysmart.ru
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