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IHHOACHUTEJIBHASA 3ATINCKA

[Mporpamma mo ¢usmke 0a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro o0mero oobpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHHHA M TpeOOBaHWI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTeNbHO porpaMMel, mipenctaBieHHbX B DT'OC COO, a Takxke ¢ yuéToM deaepaibHON
paboueii mporpaMMBbl BOCIIMTAHHS U KOHLIEIIMH TIperojaBanus yueOHoro nmpeamera «Pusnkay B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuiickoii ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue mporpaMMmbl 1Mo (U3MKE HAmpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcst 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO nojaxoaa. [Iporpamma 1o gusuke cCOOTBETCTBYET
tpedoBanusM PI'OC COO k miIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3ynpraTaM OOyueHHus, a TaKK€ YYUThIBAET HEOOXOJMMOCThH pealln3alliid MEXIPEIMETHBIX
CBSA3€M (U3MKKM C €CTEeCTBEHHO-HAy4YHbIMU y4eOHbIMU mpeameTamu. B Heil onpenensiorcs
OCHOBHBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOCHUS Kypca GU3NKH: TUYHOCTHBIE, METANIPEAMETHBIE, TpeIMeTHbIE (Ha 0a30BOM

YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIaHUpPYEMbIE pe3ylbTaThl OCBOCHHS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHHUS;
coJiepkaHue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

dusnka Kak Hayka 0 HanboJjee 00IMMX 3aKOHAX MPUPOIBI, BEICTYIAs B KQUECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX YYEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH, U3y4aeMbIX
xuMueHr, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Mcmonb3oBaHue W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAaHUHN ONpeIelIsieT XapaKTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MAaTepHaIOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIa/ B OpMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOyuarouiuxcs, B (HopMHUpOBaHHE YMEHHH NPUMEHSTh
HAy4YHBI METO/I MO3HAHUS MPU BHIMOJIHEHUHU UMU YU€OHBIX UCCIICIOBAHUII.

B ocHoBy kypca ¢u3uku uis ypoBHSI CpEeAHETO 00IIero oOpa3oBaHus MOJIOKEH DS UIIEH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICPXKUT MaTepuai U3 BCEX pa3/iesioB (U3MKH, BKIFOYACT KaK BOIMPOCHI KIACCHYECKOM, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B coOTBETCTBUU ¢ HEW MaTepHal Kypca (Gpu3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELICCTBE U IOJIE.

Hoes cymanumapuzayuul. Eé peam3anua npeAnojaract MUCIOJIb30BAHUC T'YMAHUTAPHOT'O
IHoTCHIaa (I)I/I3H‘{CCKOI>'I HAayKH, OCMBICJICHHUC CBA3U PAa3BUTUA (bI/IBI/IKI/I C pa3sBUTUCM 06H_[CCTB8., a
TAaK¥XXC ¢ MUPOBO33PCHYCCKUMU, HPABCTBCHHBIMHA U SKOJIOTHYCCKUMU Hp06J'ICMaMI/I.



Hoes npuknaonou nanpaerennocmu. Kypc Gu3uku npeamnonaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IOCPEACTBOM BBEICHHS JJIEMEHTOB COJEpPIKaHHUA,
MOCBSIIIEHHBIX 3KOJOTHYECKUM MpPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHH, a TaKXkKe 00CYXKIeHUS MPOOIIEM PAalMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (DM3MKH HAa YPOBHE CpeIHEro oOmero oOpa3oBaHHS
ABIISIIOTCS  pU3ndeckue Teopuu ((HOPMHUPOBAHHE MPEICTABICHHH O CTPYKType HOCTPOCHHS
¢busnueckoil Teopud, poyin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNPEACTAaBJICHUAX O IMPUPOAC, I'paHULAX NPHUMCHUMOCTHU TCOprI, IS OIMMCaHUsI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CurcTeMHO-1esTeIbHOCTHBINA TOJX0/ B Kypce (DU3UKU PeaTu3yeTcss MPexke BCEro 3a CUET
OpraHM3aliy 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKM — 3TO MCIMOJIb30BAaHUE CHCTEMbI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
a0opaTOpPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke OObEIWHEHBI B OOIIHMI CITHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM mepedHe JabopaTopHBIX padorT,
MMPOBOAMMBIX IJId KOHTPOJIA M OLCHKHU, OCYIICCTBIACTCA YYaCTHUKaMHU O6pa3OBaTeJ'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEH MIaHMPOBaHMS U OCHalleHus kabuHeTta pusuku. [Ipu sTom
obOecrieunBaeTcs OBJIaJIeHHE OOYyJalONIMMUCS YMEHHMSIMH IPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HUCCJIEe10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IMOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yensercs pelIeHuI0 pacyETHBIX M KaueCTBEHHBIX 3aaad. [Ipu stom
JUIS pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUECKON MOJAEIBIO,
MO3BOJISIFOIINE TPUMEHSATh U3y4E€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pas3jelna Kypca,
TaK W MHTETrpUpYyd 3HAHUA U3 Pa3HBIX pa3fenoB. J[iIs KauecTBEHHBIX 3a/Jay NPUOPUTETOM
SBJISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Karollel >KU3HH, TpeOyrouue BblOOpa (u3MuecKkod MoJenu Ijs CUTyalluu TNPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu PI'OC COO kK MaTepHaIbHO-TEXHUYECKOMY
obecrneueHnIo yueOHOro mporecca 0a30BbIil ypoBeHb Kypca (PU3UKU Ha YPOBHE CPEAHETO 00IIero
o0pa3oBaHUs JODKEH M3Yy4aThCsl B YCIOBUSX MPEIMETHOrO KaOuHeTa (GU3UKH WM B YCIOBUAX
MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAY4YHOTO LWKIa. B kabuHere (Qu3mku
JOJKHO OBbITH HeoOxoauMmoe jabopaTopHoe OOOpPYIOBAaHUE JUIsl BHINOJHEHHS YKa3aHHBIX B
porpaMme o (PU3HNKe YUeHUYECKUX MPAKTHUECKHUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.

HGMOHCTpaHI/IOHHOC O60py,HOBaHI/Ie Q)opMpreTc;I B COOTBCTCTBHHM C IIPHUHOUIIOM
MHUHHUMAaJIbHOH JOCTATOYHOCTH H oOecrieunBacT INOCTAHOBKY HNEPCYHCIICHHBIX B IPOTrpaMMeE I10
(I)I/ISI/IKC KITHOYCBBIX I[eMOHCTpaI_II/Iﬁ AL UCCIICAOBAHUS UH3YYACMBIX SIBICHUH H mponeccos,
OMIIMPUYICCKUX U Q)YHHaMeHTaHBHBIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHCHHﬁ.

JIaGopaTtopHoe 000py10BaHHE ISl YICHUUECKUX TPAKTHUECKUX paboT GOpMHUPYETCs B BUJE
TEMaTHUYECKMX KOMIUIEKTOB U o0ecreunBaeTcsi B pacuéTe OJIHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTudyeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJIOBaHUS JOJDKHBI OBITh
MOCTPOEHBI HAa KOMIUICKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE IIM(POBBIX JIAOOpaTOPUit.



OCHOBHBIMU TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

(dopMupoBaHHE HMHTEpEcCa W CTPEMJICHHS OOYYalOIIUXCS K HAYYHOMY H3YYCHHIO HPUPOIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/I€ TIO3HAHUS U (POPMUPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOILIEHHUS K OKPY/KAIOIIUM SIBJICHUSIM;

(dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa H3y4eHUs OCHOB CTPOSHHS MAaTEPUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

(dbopmupoBaHre yMEHHA OOBSICHATD SBJICHHUS C UCTIOIB30BAaHUEM (PH3MUECKUX 3HAHUH U HAYUHBIX
JI0Ka3aTeJIbCTB;

(dbopMuUpOBaHHE TIPEACTABICHUN O PO (HU3UKU Ui PA3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA.

JlocTiokeHNe JTUX IIeJiel o0ecreunBaeTCsl pelIeHHuEM CIEAYIOINX 3a7ad B IPOIecce
M3y4YeHus Kypca GU3NKU Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus:

MpUOOpETEHNE CUCTEMBI 3HAHUN 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJIEKYISpHYIO (U3MKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPO(PU3UKY;

(dbopMHpoBaHHE YMEHHIl MPUMEHSTbh TEOPETHUECKHE 3HAHMS NS OOBACHEHUS (U3HMUECKUX
SIBJICHUH B PUPOJIE U JUISL IPUHATHS MPAKTUYECKUX PEIIEHUN B TIOBCEITHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS PA3INYHBIX 33/1a4 C SIBHO 3aJJaHHOM (pu3HuecKoi MOJIeIbIO, 3a/1aY,
[0JIPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/1aHUE (PU3UYECKON MOJENH, aJeKBATHOW YCIOBHIM
3aJauu;

[IOHMMaHUe (U3NYECKUX OCHOB M MPUHIUIOB JEHCTBUSA TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIIUSHUS Ha OKPYXKAIOILYIO CpeNy;

OBJIAZICHUE METOJAMHM CAaMOCTOSITEJIbHOIO IUIAHWPOBAHUSA M NPOBEAEHUS  (PU3NUYECKHUX
SKCIIEPUMEHTOB, aHAIM3a W MHTEpIpeTalnuy WHQPOpMalUU, ONpPEAETIeHHUs IOCTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

CO3/laHME YCIOBUH Ml pa3sBUTHS YMEHHMHM IPOEKTHO-HCCIIEAO0BATENBCKOM, TBOPUYECKOM
NeATeNbHOCTH.

Ha wusydyenue ¢usukm (0a30BBI YypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEro 0Opa3oBaHUS
otBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipemaraemprii B mporpamMme 1o (u3uKe mepeyeHb J1a00OpaTOPHBIX U MPAKTHUECKUX padoT
SBJISIETCS PEKOMEHIOBAHHBIM, YUYHMTEIb JeJIaeT BBHIOOp MpOBEACHHsS JTabOpaTOpHBIX pPadOT H
OTIBITOB C YY4ETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCs.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uKa 1 METOABI HAYYHOIO NIO3HAHUS

®duzuka — HayKa O IIpUpoJeC. HaquLIe MCTOAbI TMO3HAHHA OKPYXKAIICTO MHUpA. Ponb
OKCIICPUMCHTA U TCOPUHU B IPOLCCCC NMMO3HAHUA ITPUPOABI. 9KCHCpI/IMCHT B (bI/IBI/IKC.

MO,Z[eJ'II/IpOBaHI/IC (I)I/I3I/I‘-ICCKI/IX SIBIICHUH M IponecCcoB. HayLIHLIC runoTe3pl. OU3NYecKue
3aKOHBI 1 TCOPHUH. FpaHI/ILIBI MMPUMCHUMOCTHU (pI/I3I/IquKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBHA.



Ponp m mecto ¢u3uku B (GOpPMHPOBAHUM COBPEMEHHOH HAy4HOH KapTUHBI MHpa, B
IIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorossie 1 U(PPOBBIE U3MEPUTEIBLHBIC IPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Pa3znen 2. MexaHuKa
Tema 1. Kunemamurka

MexaHnndeckoe JABMOKCHUEC. OTHOCHUTENILHOCTE MEXaHUYECKOTO JABUKCHUS. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpelIHsii CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpEHHE

MaTepI/IaJ'IBHOI\/'I TOYKH, UX MPOCKIOHUU HA OCH CUCTCMbI KOOpAWHAT. Crnoxxenue nepeMemeHMﬁ n
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJMHENHOE nBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NEPEMEIICHUS MATEPUAIIbHON TOUYKH OT BPEMEHH.

CBoboaHoOe masienre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe aBwxkeHue. J[BMKEHHE MaTepuagbHOW TOYKM 10 OKPY)KHOCTH C
MOCTOSIHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHAsA ckopocTh. [lepron u yactora
oOpatenus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

Texuuyeckue ycTpoiCcTBa U MPAKTHUECKOE MPUMEHEHHUE: CITUIOMETP, IBUKEHUE CHAPSIJIOB,
LEMHbIE U PeMEHHBIE MepeIayH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, UILTFOCTPALMS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHKCHUSI.
[IpeoOpazoBaHue ABMYKCHHUI C HCIIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habnronenue ABr>keHUs Tena, OpOLIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHHst CBOOOTHOTO MaICHHUSL.

Hamnpanenue ckopocTH npu ABUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C II€JIbIO ONPEEIICHUs] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOIIEHUS MCKAY ITyTAMU, HpOﬁ[[eHHLIMH TCJIOM 34 MOCJICA0BATCIBHBIC

paBHbIE IIPOMEKYTKM BPEMEHH IIPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOM CKOPOCTHIO,
PaBHOU HYIIIO.



N3yuenue nBUKEHU IAPUKA B BA3KOU KUJIKOCTH.
N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa

[IpuHnun otHocuTensHOCTH ['anunes. [lepbiit 3akoH Herorona. MHepuuanbHble CUCTEMBI
oTCY€Ta.

Macca Tena. Cuna. Ilpunmun cynepno3uuuu cui. Bropoi 3axkon Heiorona mis
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BcemupHOTO TsaroteHus. Cuna tsbkectr. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenue. Buast Tpenust (moxosi, ckosibxenus, kauenus ). Cuia tperus. Cyxoe tpenne. Cuna
TPEHUs CKOJBXKEHHUS W cuia TpeHus nokos. Koadduiment tpenus. Cuna CONpOTUBICHUS TPH
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTymarensHOE M BpamaTeIbHOE IBMKEHHE a0COIOTHO TBEPOTO TEa.

MOMEHT CUJIbl OTHOCUTEINILHO OCH BpatieHus. [limeqo cuiibl. Y CoBusg paBHOBECUS TBEPIOTO
Tena.

Texanueckue YCTpOI\/'ICTBa U MPAKTUYCCKOC TMPUMCHCHHUC. IMOAUIMIIHUKH, AOBUXKCHHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHue nHepUuUu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEJl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CroxxeHnue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Ae(hOopMalHu.
Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUU.
CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.
VYcnoBus paBHOBecHs TBEPIOTO Tena. Buabl paBHOBECHSI.
Yyenuueckuii sxcnepumenm, iabopamopHule pabomol

I/I3yquI/Ie JABHXCHUA 6pyCKa 10 HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYrOCTH, BO3HUKAIOIIMX B MPYXHHE M PE3HHOBOM
obpasie, oT ux aedopmarium.

HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO TEIa, UMEIOLIErO OCh BPAIICHUS.
Tema 3. 3akonvl coxpanenus 6 mexanuke

NMnynsc MaTepualibHON TOYKM (T€la), CUCTEMbl MaTepUaIbHBIX ToUeK. VIMIynbc cuibl U
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE BMKEHUE.

PaGora cunpl. MOLIHOCTE CHJIBI.

Kunernueckass sHeprust marepuaibHOil Touku. Teopema 00 M3MEHEHHWH KHHETHYECKOU
SHEPTHH.

[ToTenumaneHas sHeprus. [loreHnuanbHas 3Heprus ynpyro 1eopMHUPOBAHHOMN MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

HOTGHHI/IaJ'IBHI)Ie N HCIIOTCHIIMAJIbHBLIC CHIIBI. CBi13b pa6OTBI HCIMMOTCHIUAJIBHBIX CHII C
H3MCHECHHEM MEXaHNUIECKOM OHEPTHUU CUCTEMBI TCII. 3aKoH COXpaHCHUA MEXaHHYIeCKOM OHEPruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuyeckre ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHUE: BOJIOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aK0H COXpaHEHUST UMITYJIbCA.

PeakTuBHOC NBMXKEHUE.

[Tepexo moTEHIMATBHOM SHEPTHH B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

I/IsyquHe a0COJIFOTHO HEYHpyroro yaapa € MNOMOLIBIO JABYX OJIWMHAKOBBIX HUTIAHBIX
MasATHHKOB.

HccnenoBanue cBs3u pa6OTBI CUJIBI C M3MEHEHHEM MEXaHMYECKOU OHCprun TCJIa Ha
MMpUMEPEC PACTANKCHUA PE3UHOBOI'O KT'yTaA.

Pa3nen 3. MoaekyisipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUUECKOU MEeOpUU

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETHYECKOM TEOPUH U MX ONBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nmxenue. Auddy3us. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHHs Ta30B, KUAKOCTEH 1 TBEPIBIX T U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE

3TUX MoJeae. Macca u pa3MEpbl MOJICKYII. Koaunuecto BemiecTBa. [locrosiHHAs ABOF&I[pO.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.



Mopnens uaeanpHOro raza. OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW Teopuu
uJeaNbHOTO rasza. AOCOJIOTHAsh TeMIleparypa Kak Mepa CpeAHEH KHHETHYECKOM JHEepruu
TEIUIOBOTO ABMXKEHHS yacTul ra3a. [llkama remneparyp KenbBruna. ['a30Bbie 3aKOHBL. Y paBHEHUE
MemnneneeBa—Knaneiipona. 3akon JlanpTona. M3ompoiieccsl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeacTaBIeHHE H30IMPOLECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThI, J1OKa3bIBAIOLIUE JUCKPETHOE CTpPOEHHE BellecTBa, ¢GoTtorpaduu MOJIEKYI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aMOICHCTBHSL.
Monens, WUTIOCTpUpYIOLIas IPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnBbIThI, MIUTIOCTPUPYIOIINE YpaBHEHHUE COCTOSHUS UACATIHLHOTO ra3a, H30MPOIIECChI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3yXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MEpeHUH 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK/1y [TapaMeTpaMu COCTOSHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnoebl mepmoounamuku

Tepmoaunamuueckasi cuctema. BHyTpeHHSIE SHEprus TEPMOAMHAMMYECKON CHCTEMBbI H
criocoObl e€ m3meHeHus. KonnyecTBo TEroTsl U padota. BHyTpeHHsIs SHEprusi 0JAHOATOMHOTO
UJeanbHOTOo ra3a. Buel Teronepenaun: TeIIONpPOBOJHOCTh, KOHBEKIUS, U3TyudeHHUE. Y IeNbHas

TEeMI0EMKOCTh BEIECTBA. KommuecTBO TEIIIOTHI IIpHU TCILIOIICpEaAaydc.

[Tonsitre 06 aguabaTHOM mpouecce. [lepBriii 3akoH TepMoaAnHaMukH. [IpumeHeHne nepBoro
3aKOHA TePMOJMHAMHUKH K u3ompoiieccaM. I padudeckast uHTepIpeTaus padoThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOGpaTuMOCTh MPpoLeccoB B IPUPOJIE.
Tennossie MamuHbl. [IpuHIUIBL AeHCTBUS TEIUIOBBIX MamuH. [Ipeobpa3oBanus sHEpruu B
TeIuIoBBIX MamnHax. Koadduument nosneznoro aeicTBus TemioBoit Mammusel. [{ukn KapHo u ero

KOS(b(bI/IL[I/ICHT IMOJIE3HOTO ASHCTBUS. OKOJIOTHYECKHE HpO6JICMLI TCIIJIOSHCPICTUKH.

Texauueckue yCTpOﬁCTBa U MPAKTUYCCKOC TIPUMCHCHUC: MOBHUIATCIIb BHYTPCHHCTO
CropaHus, OBITOBOI XOJIOJUJIIBHUK, KOHAUIIUOHCD.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPrHM Tejla IpPU COBEPIICHWH pPAOOTHL: BBUJIET NMPOOKU U3

OYTBIJIKH MO ICHCTBHEM CKATOTO BO3/yXa, HAarpeBaHue dpupa B JaTYHHOU TPyOKe MyTEM TPCHHUS
(BUIEOAEMOHCTpALIHS).

N3menenue BHyTpEeHHEH SHEpruu (TeMIEpaTyphl) Tella Mpu TeIionepeaye.

OmnbIT 10 aMabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAaHUsl, PEAKTUBHOT'O JABUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazosvie nepexoowvl

[TapooOpazoBanne u koHeHcanus. Mcmapenue u kunenne. AOCOTIOTHAS U OTHOCHUTEIIbHAS
BII&KHOCTh BO3ayxa. HaceltieHHbIit map. YaenpHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TeMnepaTypH KHUIICHUA OT JABJICHUSI.

Teépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHU30TPOIUS CBONCTB KPUCTAJIIOB.

Kunkue kpucrtamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W Kpuctamuzauus. YIeiabHas
TeruioTa miasneHus. CyonuManus.

YpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoicTBa M MNPAKTUYECKOE MPUMEHEHHUE: THUTPOMETpP M ICHUXPOMETD,

KaJIOPHUMETP, TEXHOJIOTMU ITOJIYYCHHUS COBPEMCHHBIX MaTC€pHUaIOB, B TOM YHUCJI€ HAHOMATCPHAJIOB,
1 HAHOTCXHOJIOI'UH.

Jlemoncmpayuu
CBolicTBa HACBIIIEHHBIX MapOB.
Kunenue npu NOHMW)KEHHOM JaBJICHUU.
CriocoObl I3BMEPEHUS BIAKHOCTH.
HaGnronenue HarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHcTpalys KpucTaioB.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3mepeHune OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.
Paznen 4. DiiekTpoanHaMuKa

Tema 1. dnekmpocmamuka



OnexTpuzanus Teln. OJEKTpUYeCKUid 3apsn. JBa BHIA DSJIEKTPUYECKUX 3apsoB.
[IpoBOIHUKY, IUANEKTPUKU U NOJYIPOBOJIHUKU. 3aKOH COXPAaHEHUs IEKTPUUECKOTO 3apsa.

B3aumopneiicteue 3apsnoB. 3akoH Kymona. TodeuHblid  31eKTpUuYecKUM — 3apsnl.
Onexrpuueckoe noJie. Hanpsk€HHocTh 3nekTpuueckoro mnosid. [lpuHumn cynepro3unuu

QJICKTPUYCCKUX moyei. JIuaun HaHpﬂ)KéHHOCTI/I QJICKTPUYCCKOTO ITOJIA.

Pabota cun anexkrpocratrueckoro noss. [lorennunan. PasHocts notennuanos. IIpoBogHuKH
U AUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. Juanexkrpuueckas MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DNEKTPOEMKOCTh IJIOCKOTO KOHACHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOPa.

TexHuyeckrue yCTpOMCTBAa M NPAKTHYECKOE MPUMEHEHUE: SJIEKTPOCKOI, 3JIEKTPOMETP,
AJNIEKTPOCTATUUECKAs 3alllUTa, 3a3€MJICHUE DJEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

VYeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

B3anmopericTBre Ha’IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHUKH B 31EKTPOCTATHYECKOM MOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTA.

Z[I/IBJ'IGKTpI/IKI/I B DJICKTPOCTAaTHUYCCKOM II0JIC.

3aBHCUMOCTh BJICKTpOéMKOCTI/I IIJIOCKOr'o KOHACHCATOPA OT IJIOIAar IIaCTHH, PaCCTOSHHA
MCKIAY HUMH U ,I[HBJ'IGKTpH‘lGCKOﬁ IMPOHUIIACMOCTH.

OHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu 6 paziuunvlx cpeoax

DNEeKTPUYECKUA TOK. YCIIOBUSI CYLLIECTBOBAHUS JIEKTPUUYECKOTO TOKa. VICTOUYHMKH TOKa.
Cuia toka. [locTOSIHHBII TOK.

Hanpspkenne. 3akon OMma ai1s ygacTka LIETH.

QHCKTpI/I‘-ICCKOC COIIPOTHUBJICHHC. YaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJ]C,Z[OB&TCJ]LHOC, napajijieJibHOC, CMCIIAaHHOC COCANHCHUC ITPOBOAHUKOB.

PabGora QJICKTPUYICCKOTO TOKA. 3akoH ﬂ)KOYJ'I}I—.HeHI_Ia. MoIIHOCTh QJICKTPUYICCKOT'O TOKA.



DNEKTPOABUKYILAsl CUJla U BHYTPEHHEE COMPOTUBIEHUE UCTOUYHUKA ToKa. 3akoH OMa s
MOJIHOM (3aMKHYTOM) AsekTprudeckol nenu. KopoTkoe 3amMbikaHue.

DNEeKTpOHHas IPOBOJUMOCTb TBEP/ABIX METANIOB. 3aBUCUMOCTh COIPOTHUBIICHUS METAJIJIOB
oT TeMieparypsl. CBEpXIpPOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[lonynpoBoanuku. CoOCTBEHHas M HOpPHUMECHas IPOBOJUMOCTH IOJIYIPOBOJIHUKOB.
CpoiictBa p—n-niepexosa. IlomynpoBoiHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKUii TOK B pacTBOpax M paciulaBax dJIEKTPOIUTOB. DIIEKTPOJUTHUECKAS
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil Tok B razax. CaMoCTOATEIbHBIN U HECAMOCTOATEIbHBIN pa3psa. MoiHuUsL.
IIna3ma.

TexHuueckne ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIepMETp, BOJIBTMETP, PEOCTaT,
WCTOYHUKMA TOKA, DJEKTPOHArpeBaTelbHbIC NPUOOPHI, DJIEKTPOOCBETUTEIBHBIC MPHOOPHI,
TEPMOMETP  CONMPOTHUBJICHHS, BAKyyMHBIH  JHOJ, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
TTOJTYTTPOBOTHUKOBBIN THOJ, TaTbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKEHUSL.

3aBHCUMOCTh COMMPOTUBJICHUA LOUWIMHAPUYCCKHUX IIPOBOJHHUKOB OT IJWHBI, ILIOIIAAN
IMONMEPEYHOTO CCYCHHUA U MaTCpHralia.

CmMmenranHoe COCAUHCHHUEC IIPOBOJHHUKOB.

HpHMOG HU3MCPCHHC BJICKTpOI[BI/I)KYH_Ieﬁ CHIJIBI. KOpOTKOG 3aMbIKaHUEC TaJIbBAHHYCCKOI'O
OJICMEHTA U OI€CHKA BHYTPCHHETO COITPOTUBJICHUA.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSSI TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3meKkTpoABUKYIIEH CHUIIbl ICTOYHHUKA TOKA U €70 BHYTPEHHETO CONPOTHUBIICHUS.

Ha6HIO,Z[CHI/IC QJICKTPOJIHN3A.



Me)l(l'[pe)lMeTHbIe CBHA3HU

N3ydenne xypca ¢usukm 06a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C YUETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Medxcnpeomemuvie nouamus, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAYyYHOTO IO3HAHUS:
SBJICHUE, HAy4dHbId (pakT, rumote3a, (Qu3WUecKas BEIWYMHA, 33aKOH, TEOpHs, HaOIIOACHHE,
SKCIEPUMEHT, MOACIMPOBAHUE, MOJENb, U3MEPEHUE.

Mamemamuxa: penieHne CUCTEMBbl ypaBHEHUH, TUHeHHas QyHKIus, napadoiia, runepbona,
ux rpaduKy U CBOMCTBA, TPUTOHOMETPUUECKHUE (PYHKIHUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC,
OCHOBHOE TPUTOHOMETPHUUYECKOE TOKJIECTBO, BEKTOPbHI M MX MPOEKLUHWH HAa OCH KOOpAMHAT,
CIIO)KEHHE BEKTOPOB.

buonocusn: Mexannueckoe JBWKEHUE B )KMBOW mpupoae, Judpdysus, ocMoc, TEII000MeH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEPENaUH, TEIJIOBOE PAaBHOBECHE), IEKTPUUECKHUE SBIICHUS B
YKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOECHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAas Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, XUIKOCTEH M Ta30B, DIJICKTPUYECCKUE
CBOWCTBA METAJIJIOB, SJICKTPOJIUTUYECKAS TUCCOIIUAIINS, TAThBAHHUKA.

l'eoepagpus: BNaxXHOCTh BO3/4yXa, BETPbI, 0apOMeETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKUE ABIKEHHI C MCIOJIH30BAHUEM MEXAHU3MOB, YUET TPECHUS B
TEXHUKE, TOIIIMITHUKH, WCIOJIh30BAHWE 3aKOHA COXPAHCHUsS MMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W Jpyrue), JABUTaTelb BHYTPEHHETO CropaHus, IapoBas TypOWHA, OBITOBOM
XOJIOJMITFHHUK, KOHIUITHOHED, TEXHOJIOTUH TOJTy4EHHsI COBPEMEHHBIX MaTE€pPHaIoB, B TOM YHCIIE
HAaHOMATepUAJIOB, W  HAHOTEXHOJOTHMH,  O3JCKTPOCTATHYECKas  3alluTa,  3a3CMIICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, OJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIILHBIC TIPUOOPHI, TaJTbBAaHHUKA.

11 KJIACC
Pa3znea 4. DuekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTossHHBIE MarHuThl. B3amMmonelcTBHE NOCTOSHHBIX MarHuUTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKUMK. [IpUHIMI Cyliepro3uuy MarHUTHBIX MOJI€H. JINHUKM MarHUTHOU
nHAyKnuy. KapTiHa TMHUN MarHUTHOW MHAYKIUY T0JI IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJie NpOBOJHMKA ¢ TOKOM. KapTuHa nNMHMHM MHAYKIMM MarHUTHOTO IIOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IMPOBOJHMKA, KATYIIKU C TOKOM.
OmneiT Opcrena. B3anmoaelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna HopeHua, eé MOAYJIb W HaIIpaBJICHHUC. I[BI/I)KCHI/IC 3ap${)KCHHOf/'I qJaCcTulbl B
OJHOPOJHOM MArHMTHOM IIOJIC. PabGora cuibl HopeHua.



SIBneHue DNEKTPOMarHUTHOM HMHAYKOUU. IIOTOK BEKTOpa MAarHUTHOM HWHIYKIIWH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHaykiuu dapanes.

BuxpeBoe »snexTpuueckoe mosie. IIEKTPOJBIIKYIAs CUla WHIAYKIMU B IIPOBOJHHUKE,
ABWIKYHICMCA TOCTYIIATCIIBHO B OAHOPOJHOM MArdHuTHOM ITOJIC.

[IpaBuiio Jlenna.

NHnyKkTUBHOCTD. SIBIEHUE CAMOMHAYKIIMH. DJIEKTPOIBIKYINAS CUJIA CAMOWHTYKITHH.
9Hepr1/1$1 MardvMTHOI'O IIOJIA KaTyIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texanueckue YCTpOI\/'ICTBa U TMPAKTUYCCKOC TPUMCHCHHUC. TIOCTOAHHBLIC MArHUTHI,
OJICKTPOMArHUTHI, JICKTPOABUI'ATCIIb, YCKOPUTCIIN DJICMCHTAPHBIX YaCTULl, THAYKIIMOHHAA MCYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHUE ANEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.
JIMHUY WHIYKIIUA MarHUTHOTO TIOJIS.
B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIla Ha HOHBI AJIEKTPOJIUTA.
SIBneHne AIMEKTPOMArHUTHON MHIYKITHH.

[IpaBuio Jlenna.

3aBHCUMOCTh BHGKTpO,HBI/I)KYH_Ieﬁ CUJIbl MHAYKIUU OT CKOPOCTU U3MCHCHUSI MAIHUTHOTO
IIOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne MarHuTHOrO MOJIs KaTYIIKH C TOKOM.

HccnenoBanue nelcTBUs OCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnegoBanue sIBICHUS BHCKTPOMaFHHTHOﬁ WHAYKIUH.

Pa3pen 5. KoJjie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus



Konebarenpnas cucrtema. CBOOOJHBIE MeXaHMYeCKHe KoJjiebaHus. [ apMoHHMUEcKHe
konebanusa. Ilepuon, wacrora, ammiautyna u (asza koneGanwif. [IpyKMHHBIH MasTHHK.
MaremaTHueCK1il MasTHUK. Y paBHEHUE TapMOHNYECKUX KojieOanwmii. [IpeBparienue sHepruu npu
rapMOHUYECKHX KOJICOaHUSIX.

KoneGarenbupiii koHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHWS B HACAUTHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHHUYECKUMH U DJIEKTPOMarHUTHBIMH
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HCATHHOM KOJI€OaTeIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxaromuXx KojeOaHMsIX. BBIHYXIICHHbIE MEXaHUYECKUE KOJeOaHWMs.
Pe3onanc. BeiHyX1€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsl.

[lepemennbiit TOk. CHHYyCOUJANIbHBIN MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITMTYTHOE U JEMCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. [IpousBojcTBo, mepepada M NOTPEOIEHUE DIIEKTPUUYECKONW SHEPTHH.
OKOJIOTMYECKME PHUCKH TPU IPOU3BOACTBE IJIEKTpo3Hepruu. KynbpTypa uCHoOIb30BaHUsA

AJIEKTPOSHEPTUHU B MOBCETHEBHOM )KU3HH.

TexHnueckne yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHWE: JIIEKTPUYECKH 3BOHOK,
TEHEPaTOP NEPEMEHHOIO TOKA, JIMHUU JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoseOaTeIbHON CHCTEMBI (TPYKUHHBIN WM MaTeMaTHYEeCKHUI
MasITHUK).

HaGnronenue 3aryxarommx KojeOaHuH.
HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.
Hab6nronenue pe3onanca.

CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHMSL.

OCI_II/IJ'IJ'IOFpaMMLI (38.BI/ICI/IMOCTI/I CUJIbl TOKa MW  HAIPSIKCHHUA OT BpeMCHI/I) JUIA
QJICKTPOMArduTHBIX KOJIEOAHHUH.

Pe3onanc IIpu MoCJICA0BATCIIBHOM COCAUHCHHUU PE3UCTOPA, KATYIIKH HHAYKTUBHOCTHU U
KOHACHCATOpaA.

Mogenb TUHAN IEKTPOIIepESadH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MATBIX KOJIEOaHU Tpy3a HA HUTHU OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnegoBanue NEpEeMCHHOTO TOKa B INENIKM M3 MOCICA0BATCIILHO COE€OUHEHHBIX
KOHACHCATOPA, KaTYIIKU U PE3UCTOpA.



Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60Hbl

MexaHnyeckue BOJIHBI, YCIIOBUA pacnipoctpaHeHus. [lepuon. CkopocTs pacpocTpaHEeHUs

u januHa BoyHBL [lomepedHble W MpOJOJbHbIE BOJHBL MHTepdepeHuns u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. ' poMkocTh 3ByKa. Beicota Tona. TemMOp 3ByKka.
9HeKTp0MaFHHTHBI€ BOJIHBI. Y CJIOBHUA H3JIYUCHHUSA DJICKTPOMAIrHUTHBIX BOJIH. Bzaumnas

opuenTtanus BektopoB E, B, V B anekrpomarauTHoi BogHe. CBOKWCTBA 3JIEKTPOMArHUTHBIX BOJIH:

OTpaXCHHE, TpeJoOMIICHWe, Toispu3anus, audpakous, uHTepdepeHius. CKOpOCTbH
3IEKTPOMArHUTHBIX BOJIH.

[Ilkana a€eKTPOMArHUTHBIX BOJH. IIprMeHeHHe 3MeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyuHIHNEI pairOCBA3U U TENEBUACHUS. Pagronokanus.
DNEKTPOMAarHUTHOE 3arPs3HEHNUE OKPYKAIOIIEH CPEIBI.

TexHnueckre ycTpoNCTBa M MPAKTUYECKOE NMPHUMEHEHHUE: MY3bIKAIbHBIE WHCTPYMEHTHI,

YIBTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaTuONpUEMHHK, TEICBU30D,
anTeHHa, Tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TIOTIEPEUHBIX U MPOA0JIbHBIX BOJIH.
Konebmomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.
Habmonenue nuntepdepeHnu u Juppakiiui MEXaHHUYECKUX BOJIH.
3BYKOBOI pe30HAHC.

HaOnroneHne cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOH W YacTOTOM
KOJICOaHUIA.

HccnenoBanue  CBOIMCTB — AIEKTPOMArHUTHBIX — BOJH:  OTpPaKeHUE, MPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMoarHENHOE pacpOCTpaHEHHUE CBETA B OJHOPOIHOM Cpelie.
JIyud cBera. ToueyHbIN HCTOYHUK CBETA.

OTtpaxkeHue CBeTa. 3aKOHBI OTPaKeHHUs cBeTa. [locTpoeHHe HM300pakeHUH B TUIOCKOM
3epkaje.



[Ipenomnenne cBera. 3akoHBI MpPEJIOMIICHUS cBeTa. AOCOJIOTHBIA TOKa3aTelb
npenomwiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbI yroja MOJHOIO BHYTPEHHETO
OTpaXKECHHUS.

JHucnepcus ceeta. CiioxkHbIi cocTaB Oeoro ceera. L{Ber.

CoOuparome W pacceuBaromue JUH3BL. ToHKas nwH3a. DOKYCHOE pacCTOsIHUE H
ONTUYECKasi CHjla TOHKOW JUH3BL. [locTpoenne n3o00pakeHuii B COOUPAIOIIUX M PACCEUBAIOIINX
nuH3ax. Popmysia TOHKOH JIMH3bL. Y BEIIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenumsi cBera. KorepeHTHbIE HCTOYHHUKH. Y CIOBUSA
HaOJIIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakuust cera. JludppakuvoHHas pemérka. YciloBHe HAOMIONEHMS TJIaBHBIX
MaKCHMYMOB IIpH NaIeHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoiicTBa M NpPAaKTUYECKOE NpPHUMEHEHHUE: OYKH, Jyna, Qoroamnmapar,
HpOGKHI/IOHHI:Jf/'I amnrmapar, MUKPOCKOII, TEJICCKOII, BOJIOKOHHAA OIITHKA, ,HI/ICbpaKI_[I/IOHHaSI peméTKa,
HOJIAPOU .

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCcTpaHEHUE, OTpakKe€HHWE W TMperaomsieHue cBeta. OnrTuueckue
PUOOPHI.

[TonHOE BHYTpeHHEE OTpaykeHrne. Moieab CBETOBOIA.
HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpPOCKOTIa, TeJIECKOTIA.

HaGnronenue natepdepeHIiuu crera.

Hab6nronenue qudpakuuu cBeTa.

Ha6nronenue aucnepcun cBeTa.

[TonyueHue ciekTpa ¢ TOMOMIBIO MPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIbIO AUPPAKIIUOHHON PEIIETKH.
Habmronenue nonspusanum cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomuol

HSMCpCHI/Ie MOKa3aTeid IMPECIIOMJICHUSA CTCKIIA.



HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3aX.

Habmonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI cCIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'pannuBpl IPUMEHMMOCTH KJIACCUYECKOM MeXaHWKH. IlocTymaTsl crnenuanbHOM TEOopuu
OTHOCHUTEIIBHOCTH: HHBAapPUAHTHOCTH MOJXYJs CKOPOCTH CB€Ta B BaKyymMe, IIPUHLUII
OTHOCUTEJILHOCTH DWHIITENHA.

OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHNE BPEMEHHU M COKPAIIEHNE JUTUHBI.

DHEprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChI ¢ SHEPTUEH U UMITYJIbCOM PEISITUBUCTCKON YaCTHIIBI. DHEPIHs TIOKOSI.
Paszpnen 7. KBanToBasi pusuka

Tema 1. dnemenmovl K6AHMOBOU ONMUKU

®otonsl. Gopmyna [Tnanka cBsi3u 3HEpruu POTOHA C €r0 YACTOTON. DHEPrus U UMITYIIbC
doToHa.

OtkpeiTne u wucciuenoBanue (Gorodddexra. Ombitet  A. [I'. CromeroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitnmreitHa as hotodddexra. «KpacHas rpanuma» Gorodddekra.

JlaBneaune cBeta. OnbrTel I1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texuuyeckne yCTpoHCTBa W NPAaKTHUECKOE MpUMEHEHHe: (OTOIEMEHT, (POTOAATUHK,
coJIHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAHOBKE C LIMHKOBOH IJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -yactuil. [lnmanetaphas
Mozens aroma. [loctymarel bopa. M3nydyenue u mornomieHne (GOTOHOB MPH MEepexojie aToMa ¢

OJIHOTO YPOBHS HEPTUH Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/a.

BonnoBble colicTBa yactuil. Bosnel e bpoiinsa. KopryckynsipHO-BOJIHOBOH Tyaan3M.



CnoHTaHHOC B BBIHYX/ICHHOC U3JIYYCHHC.

TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHUWE: CIEKTPAJIbHBIM aHaIU3
(cekTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoienue nuHelyaThIX ClIEKTPOB U3JIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

HaGmronenne nuHeHYaToro crexkTpa.

Tema 3. Amomnoe a0po

DKCIepUMEHTHI, T0KA3bIBAIOIINE CI0XKHOCTh CTPOeHUs siipa. OTKpbITHE paAMOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paAuoakTUBHOTO u3inydeHus. CBoiicTBa anbpda-,

6eTa-, ramMmma-us3JIydCHHUs. Bausane PAAMOAKTHUBHOCTHU HA ) XUBBIC OPraHU3MBbI.

OTtkpeITHE TTPOTOHA M HelTpoHa. Hykimonnast monens siapa ['eiizendepra—liBanenko. 3apsiy
anpa. MaccoBoe uucio sapa. M3oTomnsl.

Anbba-pacniag. DJIEKTPOHHBIH W TO3WTPOHHBIA Oera-pacnaz. ['amma-usmydenue. 3aKoH
PaZOaKTUBHOTO pacraja.

DHeprus B34 HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusie peakuuu. [lenenue u cUHTE3 siaep.

SAnepubiii  peaktop. TepmosiaepHbili cuHTE3. [IpoOieMbl M TMEPCIEKTUBBI  SIEPHOM
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.

OneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.
Metoabl HAOIIOAEHNS U PETUCTPALIUK 3IEMEHTAPHBIX YACTHII.
dyHnameHTaIbHbIE B3auMoeicTBUs. EAMHCTBO hu3ndeckoit KapTHHBI MUpa.

TexHuueckue ycTpoiicTBa M NpPaKTUYECKOE MPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu
Cu€TYnK MOHM3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusm).
Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3NKHU

Otansl pa3BUTHS acTpoHOMUU. [IpuKIaHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMHH.

Bun 3Bé3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, IUTAHETHI, X BUAUMOE JBIKEHUE.

ConneuHnas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruu ConHua u 3BE34. 3BE3NBI, HX
OCHOBHBIE XapaKTePUCTHKH. JlmarpaMmma «CIeKTpalbHBINA KITacC — CBETUMOCTDY. 3BE3/IbI TITaBHOM
MOCIIEIOBAaTEILbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETHMOCTB» Ui 3BE3A  TJIABHOM
mocleoBaTeIbHOCTH. BHyTpeHHee cTpoeHune 3BE37. CoBpeMeHHBIC TMPEICTABICHHS O

MPOUCXOKACHUH U 3BoJfoIrK COJIHIIA U 3BE3]T. DTAIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hama [ManakTtuka. [lonoxxenue u nmwkenue Connna B ["anaktuke. Turbt
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbIE TBIPHI B SIAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopust
Bossmoro B3peiBa. PenmukToBOE M3imydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnpie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habntonenuss HeBOOPYKEHHBIM TJIA30M C MCIHOJB30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0KEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOT0 MOTYIIAPUS U SIPKUE 3BE3IBL.

Hab6mronenus B reneckon Jlynsl, manet, Miueunoro [lyru.

O6o0maronee NnoBTOpeHne

Ponp ¢u3umku u acTpoHOMUU B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIbHOH U
3THYECKOH cepax AesTeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U ACTPOHOMHUU B COBPEMEHHOM
HAay4yHOW KapTHHE MHpa, Pojib (usnmdeckod Teopuu B (OPMUPOBAHUU TMPEICTABICHUN O
¢buznueckoil kKapTUHE MUpa, MECTO (U3NYECKON KapTHHBI MHpa B OOILIEM PSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O MIPUPOIE.

MexnpeamerHbie CBA3U

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHA B 11 kiacce ocymiecTBisieTcss ¢ y4€ToM
COJIEpKaTeNbHBIX MEXKIIPEIMETHBIX CBA3€H € KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTUH.

Mesicnpeomemnusie nouamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAayYHOI'O IO3HAHUS:

SBJICHHUC, Hay‘lHBIﬁ (I)aI(T, THUIIOTE34a, (1)1/131/111601(2[51 BCJIMYHHA, 3aKOH, TCOpUs, Ha6J'IIO,Z[eHI/Ie,
OKCIICPUMCHT, MOACIIUPOBAHUEC, MOJICJIb, U3BMCPCHUC.



Mamemamuxa: penieHue CUCTEMbl yYpaBHEHHUU, TPUTOHOMETpUYECKUE (YHKIUHU: CHUHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbHl M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJIHBIC JIEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKH NOJ00US TPEYTOJIBHUKOB, OTIPEACICHUE TUIOMIAIN TUIOCKUX GUryp u 00bEMa Tell.

buonozus: anexTpruyeckue sIBIEHUS B )KUBOM NPUPOJE, KOjieOaTeIbHbIE IBUKEHUS B )KMUBON
IIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEUCTBUE paJUalii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYN, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pElIETKH, CIIEKTPaJIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJIOCA 3€MJIM, 3aJ€KU MarHUTHBIX pyl, GOTOChEMKA 3eMHOMU
MTOBEPXHOCTHU, IPEJICKA3AHNE 3EMJIETPSICEHUH.

Texnonozus: TMHAN 3IIEKTPOIIEPEIad, TeHEPATOP IIEPEMEHHOIO TOKA, JIEKTPOABHUIaTENb, HHAYKIIHOHHAS
meyb, pajgap, paguonpHEMHUK, TENEBU30p, aHTeHHa, TenepoH, CBYU-medb, IPOEKIMOHHBIM ammapar,
BOJIOKOHHAS OINTHKA, COJTHEYHast 6aTapesl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30BAHUA

OcBoenne ydeObHOoro mpenMera «®Pus3mkKa» Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
(6a30BBIT  YpOBEHB) JOHKHO  OOECTEUUTHh  JIOCTHKEHHE  CIEAYIONUX  JIMYHOCTHBIX,
MeETanpeIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yabTaThl OCBOCHHs ydeOHoro mpenMera «®dusmka» JOIKHBI OTpaxaTb
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMON I[IEHHOCTHBIX OpHEHTaluid, MO3UTUBHBIX BHYTPEHHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITa JESTENLHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHcKoro BOCIIUTAHUS:

C(bOpMI/IpOBaHHOCTB Fpa)KﬂaHCKOﬁ O3 06yqa101ueroc51 KaK aKTHMBHOIO H
OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H.[6CTBa;

MPUHATHE TPAJAULHUOHHBIX OOIIEYETOBEYECKHMX T'YMAHUCTHUECKUX M JEMOKPATUYECKUX
LIEHHOCTEH;

TOTOBHOCTb BE€CTHU COBMCECTHYI JCATCIIBHOCTb B HHTEPECAX TI'PaXKJAAHCKOTO O6H_IGCTB8.,
Y4aCTBOBATH B CAMOYIIPABJICHUU B 06pa3013aTenLH0171 OpraHu3alu,

YMCHHC B3aHMOJEUCTBOBaTh C COIIHAIbLHBIMH HUHCTUTYTaMH B COOTBCTCTBHUU C HUX
(bYHKHHHMH N Ha3HAYCHUEM,

TOTOBHOCTH K FyMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTH

2) 1aTPHOTHYECKOr0 BOCIIMTAHUS:



c(OPMHUPOBAHHOCTH POCCUHCKOM Pk TaHCKOW UIEHTHYHOCTH, MATPUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIaM, JOCTIDKEHHSIM POCCHHCKUX
y4E€HBIX B 001aCTH (PU3UKHU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIIEHWBATH CUTYAIMIO U IPUHIUMATh OCO3HAHHBIC PEIICHUS, ODUCHTUPYSICh Ha
MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B IEATEIILHOCTH YUYEHOTO;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYIIIEro;
4)3cTEeTHYECKOr0 BOCIIMTAHHUSA:

OCTETUYECKOE OTHOILICHUE K MHUPY, BKIIIOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYILIETO
¢buznueckoi HayKe;

5) Tpy10BOr0 BOCIIUTAHMS:
MHTEpPEC K pa3Iu4HbIM chepam npodeccnoHanbHOM ASSITETbHOCTH, B TOM YHCJIE CBA3aHHBIM
Cc (QU3MKOM M TEXHHWKOW, YMEHHE COBEpIlaTh OCO3HAaHHBIM BbIOOp Oyaymieid mpodeccun u

PEaIN30BbIBATH COOCTBEHHBIE JKU3HEHHEIE I1JIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHMUIO U caMOOOpa30BaHUIO B 00JacTH (U3MKU HA
MPOTSKEHUU BCEH )KU3HU;

6) K0JIOTHYECKOIr0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh IKOJIOTMYECKON KyIbTYpbl, OCO3HAHHE TIJI00ATBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IIJIaHUPOBAHUE U OCYIICCTBIICHUEC HCfICTBHﬁ B OKPY)KaIOH_[eﬁ Cp€Aac Ha OCHOBC 3HAHUA meneu
YCTOﬁqHBOFO Pa3BUTHA YCTIOBEYCCTBA,

paCcIupCHUC OIIbITa ACATCIBbHOCTH  3KOJIOT AYeCKOM HalpaBJICHHOCTH Ha OCHOBC
MMEIOLIUXCS 3HaHUM 10 CI)I/I3I/IKC;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAaHUC ICHHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLICCCC U3YUCHUS (1)I/I3I/IKI/I
OCYIICCTBJIATL MPOCKTHYIO U UCCICA0BATCIILCKYIO ACATCIIBHOCTE HHAUBUAYAJIbHO U B I'PYIIIIC.



METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y'{eﬁnble JeHCTBUS
ba3oBble Jornveckue aelcCTBUS:

CaMOCTOSITEJIFHO (OPMYIHPOBaTh M aKTYaJU3UpOBAaTh IMPOOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

ONPpCACIIATDh HCIN ACATCIBHOCTH, 3aJaBaTh MapaMCTPbl U KPUTCPUU UX JOCTHKCHUS,
BBIABJIATH 3aKOHOMEPHOCTU U IMTPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUAX

paspabaThIBaTh IJIaH pelIeHus NpoOIeMbl C yUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX U
HEMAaTEpHUAJIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTUBBI B ACATCIIBHOCTb, OLUCHUBATH COOTBCTCTBHUE PE3YJILTATOB LCIIAM,
OLCHUBATb PUCKU HOCH@}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh W BBHIMOJHATH padOTy B YCJIOBHSX pEabHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

paSBI/IBaTI) eraTI/IBHoe MBIIIIJICHUC HpI/I pemeHnM JKU3HCHHBIX np06neM.
Ba3oBble ucciienoBarebCcKHe NeCTBUA:

BJIQJIETh HAay4yHON TEPMHUHOJIOTHEH, KIIOYEBHIMU MOHSTUSIMM U MeToJaMu (PU3UUYECKON
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIIEIOBATEILCKOW U MPOCKTHOM JEATEIILHOCTH B OOJIACTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY TTOMCKY METOJIOB PEIICHUS 3a1a4
(U3NIECKOTO COACPIKAaHUS, TPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHMS,

BIIQJICTh BUIAMHU JIEATEIBHOCTH IO IOJYYCHHUIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAIHH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIUYHBIX YUCOHBIX CUTYAIIUsAX, B TOM YUCIIC TIPU CO3IaHUH
y4eOHBIX POEKTOB B 001acTH (DU3HKH;

BBISIBJISITh TIPUYMHHO-CJICIICTBCHHBIC CBSI3M M aKTyaJW3UpOBaTh 3a/lady, BBIJIBHUIaTh
THIIOTE3Y €€ PEIICHUs, HAXOAUTh apIYMEHTBI JJIs I0KA3aTeIbCTBA CBOMX YTBEPIKICHHI, 3a/1aBaTh

napaMeTpbl U KPUTEPUU PELICHUS;

AHAIIM3UPOBATD MOJIYYCHHBIC B XOAC PCIICHUA 3aJa4r PE3YJIbTAThl, KPUTHUYCCKU OLICHUBATDH
HUX JOCTOBEPHOCTD, MPOrHO3UPOBATH USMCHCHUC B HOBBIX YCJIOBUAX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON AEATEILHOCTH, B TOM
qucye MPpU U3ydeHUH (PU3mKH;

AaBaTb OUCHKY HOBBIM CUTyallUsAM, OLICHUBATDH HpHO6pCTéHHLIfI OIIBIT,
YMCETh NEPCHOCUTL 3HAHUA T10 (I)I/ISI/IKG B IPAKTUYCCKYTO 00J1acTh KHU3HCACATCIIBHOCTH,

YMCTb UHTCTPHUPOBATH 3HAHUSA U3 PA3HBIX MIPECAMCETHBIX O6J18.CTCI>1;



BBIJIBUTaTh HOBBIC UJIEH, IIPEJIAraTh OPUIMHAJIBHbIE ITOJAXObI U PELICHHUS;
CTaBHUTh IPOOIEMBI U 33]]a4H, TOTYCKAIOIINE albTePHATUBHBIC PELICHHUS.
Pabora c undopmanueii:

BJIAJICTh HABBIKAMH TIOJTyYeHHsI WHPOpMAMK (PU3UUECKOTO COJEPKAHUSA M3 WCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOSITENIBHO OCYIIECTBJISATh IIOMCK, AaHAJINW3, CHCTEMAaTH3alUI0 U
MHTEPIPETAIHIO HHPOPMAIIUY PA3TUIHBIX BHIOB U ()OPM IPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(OPMALIHH;

HCII0JIb30BATh CPeACTBa MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B PEILIEHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX 3a/ad C COOJII0AeHHEM TpeOOoBaHUI
SProOHOMHUKH, TEXHUKU OE30MAaCHOCTH, TUTHEHBI, PECypcOCOepeKeHNUs, PAaBOBbIX M 3THYECKUX
HOPM, HOPM UH(OPMAIIMOHHON O€30MTaCHOCTH;

co3JaBaThb TEKCThl (DU3MUECKOTO COJEpKaHHWA B pa3lWyHbIX (QopmaTax ¢ y4€ToM
Ha3HaYeHUs HH(OPMALIMU U LI€JIEBOU ayAUTOPHH, BBIOHpAsi ONTUMANIBbHYIO (POpPMY ITPEICTaBICHUS
Y BU3yaJIN3alUH.

KoMMyHHKaTHUBHBIEC YHUBEPCAIbHbIEC YUeOHbIE 1efiCTBHUSA:
OCYILECTBIIAThH OOIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOM 1EATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMi U CMSATYaTh KOH(QIUKTHL;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PECHHS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CpPE/ICTB;

IIOHUMATh 1 UCII0JIB30BAaTh IIPECUMYIIICCTBA KOMaH,Z[HOﬁ n I/IH,Z[HBH,I[yaJIBHOﬁ pa6OTBI;

BBIOMpATh TEMaTUKy U METOAbl COBMECTHBIX IEMCTBHI C y4y€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUICKTHBA;

IIpUHUMATb LCJIU COBMECTHOM ACATCIIbHOCTH, OPraHU30BbIBATH W KOOPAWMHHUPOBATH
JIEUCTBUS T10 €€ JOCTHXKEHUIO: COCTABIIATh IIJIaH ﬂeﬁCTBHﬁ, pacpeaciATb poJu € y‘{éTOM MHEHUH

Y4aCTHHKOB, O6Cy>KI[aTB PE3yJIbTAaThL COBMECTHOM pa6OTBI;

OIICHMBATh KaYECTBO CBOETO BKJIA/Ia U KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTBI, OLCHUBATL MJACU C TIO3MIHWU HOBHU3HbI, OPUTHMHAJIIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTHU;

OCYIICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC TIOBCACHUC B PA3JIMUHBIX CHUTyallUAaX,
MPpOsABJIATE TBOPYECTBO U B006pa)KCHI/Ie, OBITh HMHUIIMAaTUBHBIM.

PeryasitTuBHbIe YHHBepcaJIbHbIe y4eOHbIe AeiicTBUS

Camoopranmn3anus:



CaMOCTOSITEIIbHO OCYIIECTBJISATH MO3HABATENbHYIO JEATEIBHOCTh B 00JacTH (U3MKU U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUS PACUETHBIX M KA4YECTBEHHBIX 3aJad, IUIAH
BBITIOJIHEHUSI TPAKTHYECKOW pabOThl € y4ETOM MMEIOIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUN;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0cTBOBATH (POPMHUPOBAHUIO U MTPOSIBIIEHUIO IPYIULIUU B 007aCTH (PU3HKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JaBaTb OLCHKY HOBBIM CUTyallMAM, BHOCUTH KOPPEKTHUBBI B ACATCIBHOCTL, OLICHUBATDH
COOTBETCTBUEC PEIYJILTATOB LECJISAM;

BJIaJIETh HABbIKAMH MMO3HABATEIbHON peeKCcuu KaKk 0CO3HaHUS COBEPILIaEMbIX AEUCTBUN 1
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

WCIO0JIb30BaTh MPUEMBI peIeKCuu Al OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B nmporecce noCTHKeHUsT TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMEI MO (PU3UKE IS
YPOBHSI CpeHero oo1iero o0pa3oBaHus y 0Oy4yaroUIUXCs COBEPIICHCTBYETCS SMOIMOHAIbHBIN

HWHTCIIJICKT, npeﬂnonaraloumﬁ CCI)OpMPIpOBaHHOCTBI

CaMOCO3HaHM, BKIIOYArOIIero CIIOCOOHOCTH MTOHMMAaTh CBOE OMOIIMOHAJIBHOC COCTOSHUC,
BUJCTH HAIIPABJICHUSA PA3BUTHUA COOCTBEHHOM AMOIIMOHAILHOM C(l)epbl, OBITH YBCPCHHLIM B 0666;

CaMOPCTYJIMPOBAHMS, BKIIFOUAIOICTO CAMOKOHTPOJIb, YMCHUEC IIPUHUMATHh OTBETCTBCHHOCTDH
3a CBOE IOBCICHHUC, CIIOCOOHOCTH AIalTUPOBATHCA K SMOIMOHAJIBHBIM U3MCHCHUAM U ITPOSABJIATH
FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHBAILIUH, BKJIIOYAIOIIEH CTPECMIJICHUC K MJOCTHMIKCHHIO HCIIN U YCIICXY,
ONTUMU3M, MTHUIIUATUBHOCTL, YMCHHC JIENICTBOBATh MCXO/IS U3 CBOUX BOBMO)KHOCTCﬁ;



SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHHMMATh AMOLIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUYUTBIBATh €T0 IPU OCYLIECTBICHUH OOIICHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHHMIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOMIMX CIIOCOOHOCTH BBHICTPAUBATh OTHOIICHUS C JAPYTUMH
JIOAbMU, 3a00THTHCS, IPOSBIISTH UHTEPEC U pa3peliaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenust B 10 kJacce npenqMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIINUXCS YMEHUN:

JEMOHCTPUPOBATh HA MpHUMEpaxX pojb U MeCTO (PU3MKU B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOMN
NeATEIILHOCTH JIFOJIEH;

YUUTBHIBATh FPAHULIBI IPUMEHEHUS U3YUEHHBIX PU3NYECKUX MOJIENIeH: MaTepuabHas TOUKa,
MHEepLHaNbHAs CUCTEMa OTCUéTa, abCOJIIOTHO TBEPAOE TEJIO, UJICAIbHBIN Ia3, MOJEIN CTPOCHUS
ra3oB, XKUAKOCTEH M TBEPIBIX TEJ, TOUCUHBINH SJEKTPUUECKUHN 3apsii IpU pelieHuH QU3HUEeCKUX
3a/1ay;

pacro3HaBaTh (hU3UYECKUE SBJICHUS (TMPOIECCHI) U OOBSICHATH WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKOW TEOPHUH CTPOCHHUS BEIIECTBA W DJIEKTPOJIMHAMUKH:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsMOJIMHEWHOE MBHM)KEHHE, CBOOOJHOE NaJeHUE Tell,
JBUKEHHE M0 OKPYKHOCTH, HHEPIUS, B3auMoieicTBuUe Tel, 1udy3us, OpOyHOBCKOE IBHKEHHUE,
CTpOEHHE KUAKOCTEH U TBEPIBIX Tell, U3MEHEHNE 00bEMa Tesl MPHU HarpeBaHUM (OXJIAKICHHH),
TEIJIOBOE paBHOBECHE, HCIApEeHHEe, KOHACHCAlUs, IUIaBJIIEHUE, KPHUCTAJUIM3AIUs, KUIICHHE,
BJIQYKHOCTH BO3/yXa, MOBBILIECHUE IaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCY/JIE, CBS3b
MEeXAy MapaMeTpaMu COCTOSIHHS ra3a B H30Ipoleccax, JIEKTpU3alus Tel, B3auMOJCHCTBHE
3apsoB;

OTHCHIBATh MEXAHUYECKOE IBUKEHHE, HCIOIb3yd (U3MUYECKUE BEIMYHHBI: KOOPAWHATA,
MyTh, MEpPEMEIlEeHNEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHila, UMIYJIbC Teja, KHHETHYecKas
SHeprusi, NOTEHLHUAJIbHAs JHEPrus, MexaHuueckas padoTa, MeXaHHuYecKas MOIIHOCTb; MpH
OTHCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKHIT CMBICIT HCIIOIb3YEMBIX BEIMUUH, UX 0003HAYCHHUSI
U €AMHHUILIBI, HAXOTUTh (OPMYJbI, CBSA3BIBAIOIINE JAHHYIO (U3UYECKYI0 BEIUYUHY C JIPYTrUMHU
BEITUYMHAMU;

ONHMCBIBATHL H3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEI U TEIJIOBEIC SABJICHUS, UCIIOJIb3Yys
(1)I/ISI/ILICCKI/IC BCJIIMYHHBL: MHAaBJICHUC Ta3d, TEMIICpaTypad, CPEAHAA KHUHCTHUYCCKAsA OSHCPIrus
Xa0THUYCCKOI'0 ABMIKCHHUA MOJICKYJI, CPCAHCKBAApAaTHYHAA CKOPOCTb MOJICKYJ, KOJUYCCTBO
TCIJIOTBI, BHYTPCHHSS DHCPIUA, pa60Ta rasa, KOB(b(I)I/II_H/IeHT IIOJIC3HOI'O HCI;'ICTBI/ISI TCIIIIOBOIO
ABUTATCIIA; ITPHU ONMMCAHWUU ITPAaBUJIBHO TPAKTOBATH (1)I/I3I/I‘IGCKI/II7I CMBICJT UCITOJIB3YEMbIX BCIIMYUH,
UX O0O0O3HAYCHHS U CAWHUIBI, HAXOJHTb (I)OpMy.]'ILI, CBA3bIBAIOIIUC JTAHHYIO q)HSI/I‘ICCKYIO
BCIIMYHHY C APpYIT'MMHU BCIIMYHNHAM

OTMCHIBATh M3YYECHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA M DJJIEKTPUUYECKUE SIBICHMS
(mporieccsl), UCHOJB3YS (PU3UUECKUE BEIMUMHBI: IEKTPUUECKHM 3apsj, 3JIEKTpUdecKoe IMole,
HanpspKEHHOCTh  IIOJIA, MOTEHIMAJ, pa3HOCTh IIOTEHLHUANOB; IPU OINHUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUYECKHH CMBICT HCIIOJIB3YEMBIX BEJIWYMH, UX OOO3HAuUeHUs M EAUHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3NYECKYIO BETUYMHY C JPYTUMH BeTHUUHAMM;



aHATTM3UPOBATh (PU3MUYECKHE TMPOLECCHl M SIBICHHS, UCHONB3YS (U3NUYECKHE 3aKOHBI U
IIPUHLUIBL. 3aKOH BceMUpHOro TtArorenus, I, II u Il 3akonsr HploTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKON DHEPrUH, 3aKOH COXPAHEHHUs MMILYJIbCA, IPUHIUI CYNEPIO3ULHNA CUJI, IIPUHLIUIL
PaBHOIIPaBHsI HHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUUYECKYIO TEOPUIO0 CTPOCHHUS
BEILIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETHMYECKOW DSHEPIUM TEILUIOBOTO ABUKEHUS
MOJIEKYJ ¢ a0COJIOTHOM TEMIIepaTypoi, MEpBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHHS
ANEKTPUUECKOT 0 3apsizia, 3aKoH KynoHa, mpu 3ToM pa3nudars ClIoBecHYI0 (GOpMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKoe BBIPAKEHHE U YCIOBUS (TpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHITUITBI ACHCTBUS MAIllUH, TPUOOPOB M TEXHUUECKUX YCTPOICTB;
pa3ianyaTth yCIOBHS UX O€30M1aCHOIO MCIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBIINIOJIHATE SKCIHCPUMCHTBI 110 HMCCICI0BAHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUU U mponeccoB €
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpH 3TOM  (QOPMYIHPOBATH
npobieMy/3aavuy ¥ TUIIOTE3y Y4EOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 TIPEIJIOKEHHOTO
000py10BaHuUs, IPOBOAUTE OMBIT U (POPMYJIMPOBATH BHIBObI;

OCYILIECTBIISITh NpPSMbIE M KOCBEHHblE H3MEpeHUs (GU3NYECKUX BEIUYMH, MPHU OSTOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METObI OIEHKH
MTOTPEITHOCTEN U3MEPEHN;

HCCIIEIOBATh 3aBUCUMOCTH MEX Ay (PU3NUECKHUMH BEJIMYMHAMHU C UCIIOJIb30BAHUEM IPSIMBIX
M3MEpEeHuH, MpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJIbTAaThl IOIY4YEHHOM
3aBUCHUMOCTH (PU3NYECKUX BEIMYUH B BUI€ TaOIUIl U TpadUKOB, Ie1aTh BEIBOJBI [0 pe3yabTaTaM
HCCIEA0BaHUS;

coOnrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHUN B paMKax
y4eOHOTO0 H3KCIIEpUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHOM  JIEATENbHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBLHBIX YCTPONUCTB U JIaOOpaTOpHOro 000PyI0BaHNUS;

pemiath pacy€THbIE 3aJauyd C SBHO 3aJaHHON (DU3MYECKOH MOJENbl0, HCIHOJIb3YS
(u3nyeckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (U3UUYECKYIO
MOJENb, BBIACIATh (U3UYECKUE BEIUYMHBI M (GOpPMYJbl, HEOOXOAWMBbIE asi €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTD MOJyYEHHOTO 3HaYeHUS (U3NYECKOM BETUUHHBI;

peuiaTh KadC€CTBCHHBIC 3aJla4u: BBICTPAMBATHL JIOTHYCECKHU HCIIPOTHBOPCUYHUBYIO LCIIOYKY
paCCY)KI[GHI/Iﬁ C OHOpOﬁ Ha N3YUCHHBIC 3aKOHbI, 3dKOHOMEPHOCTH U q)HSI/I‘leCKI/Ie SIBJICHUA,

HCIOJIb30BATh P PELICHUH YUE€OHbIX 33/1a4 COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOTUU
IUIL TIOUCKA, CTPYKTYPUpPOBAaHMs, HWHTEPIpETalud M NpPEACTaBIeHUs Y4eOHOW U Hay4yHO-
HOMYJIAPHON HH(POPMALIUH, TOJTyYEHHOHN U3 Pa3IMYHbIX HCTOYHUKOB, KpUTUYECKH aHATU3UPOBATh
noJry4aeMyro HH(opMaIuio;

MPUBOANTH MPUMEPHI BKJIAZA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(QU3MKOB B pa3BUTHE
HayKd, 00bSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

HCIIOJIb30BATh TCOPCTUUCCKUEC 3HAHUS T10 (1)I/I3I/IKC B IOBCEIHEBHOM *KU3HU IJI oOecreueHust
0€30IMacHOCTH npu 06paIJ_IeHI/II/I C HpI/I60paMI/I 1N TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpaHCHU A
300POBbA U COGJ’IIOI[CHI/IH HOPM 5KOJIOTHUYCCKOTO IMMOBCACHUS B oxpyxcaromeﬁ cpeac,

pa6OTaTL B I'pylIi€ ¢ BbIIIOJIHCHHUEM PA3JIMYHBIX COLUAJIbHBIX pOJ'ICfI, IJIaHWPOBATH pa60Ty
TpyIIbl, paluoOHAJIBHO  pacClnpeacCiiiaThb 00513aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B



HCCTAHJAPTHBIX CUTyalUAX, aJCKBATHO OLCHHBATL BKJIAJ KaXJ0ro M3 YYaCTHHKOB TI'PYIIIBLI B
peLICHUE pacCMaTpUBaEMOM MPOOIIEMBI.

K xonmy obyuenust B 11 kJacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

JIEMOHCTPUPOBATh HAa MPHUMEPAX POJib U MECTO (HU3UKU B (POPMHPOBAHUHM COBPEMEHHOM
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOMH
JEeATETBHOCTH JIFOJICH, IEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TMPUMEHEHHS W3YYCHHBIX (PHU3MUECKUX MOJENEeH: TOUYCHHBIH
ANEKTPUYECKUH 3apsi]L, JIyd CBETA, TOUEUHBIN HCTOYHMK CBETA, IACPHASI MOJEIIb aTOMA, HYKJIOHHAs
MOJIeSIb AaTOMHOTO si/ipa MU pelIeHUH (PU3NUECKUX 3a1a4;

pacrno3HaBaTh (U3UYECKUE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHN M KBAHTOBOM (DM3HMKU: 3JIEKTpUUEcKasi MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XAMUYECKOe, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, OJJIEKTPOMAarHUTHAs
WHAYKIWS, JCHCTBHE MarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM M JBWDKYIIUICS 3apsin,
AJIEKTPOMArHUTHbIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHENHOE PaclpOCTPAHEHUE CBETA, OTPAKEHUE,
npenomiieHne, uHTepdepeHnus, audpakuus W MOJSIpU3ALMUS CBETa, JUCIEPCUst CBETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTHCHIBATh M3y4YCHHBIE CBOMCTBA BeIIEeCTBA (DJIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCHoJIb3ysl (GU3NYECKHE BEIMYMHBI: DBJICKTPUUYECKUM 3apsj, Cuila TOKa, DJIEKTPUUECKOe
HaMpspKEHUeE, IIEKTPUYECKOe COTIPOTUBIIEHUE, Pa3HOCTh MOTEHIIMANIOB, JIEKTPOIBIKYIIAs CHUIIA,
paboTa ToKa, MHAYKIMS MarHuTHOro mojs, cuwia Awmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JEKTPUYECKOr0 W MArHUTHOTO TOJIeH, MEpUoJ W 4YacToTa KojebaHud B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJla TOKa B IMPOLIECCEe TapMOHUYECKHUX AJIEKTPOMArHUTHBIX
KojebaHuil, (QOKyCHOE pacCTOSIHME€ M ONTHYECKash CHUjia JUH3bI, IPU OINHCAHUU IPABUIBHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS M €IUHUIIBL,
yKa3bIBaTh (hOPMYIIbI, CBSI3bIBAIONINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C IPYTrUMU BEIMUYNHAMMY;

OIMCbIBATh H3YYCHHBIC KBAaHTOBBIC SABJICHHUA W IIPOLCCCHI, HCIIOJb3YysA (1)I/I3I/ILICCKI/IG
BCIIMYHHBI: CKOPOCTb OJJICKTPOMAIHHUTHBIX BOJIH, JIMHA BOJIHBI M 4YaCTOTa CBCTA, SHCPIUs U
HUMITYJIBC (I)OTOHa, nepuoa ImoJypacmnaga, SHEPrus CBsA3UM ATOMHBIX ANCp, I[IPU OIMCAHUU
IpaBHUJIbHO TPAKTOBATb (bHSH‘ICCKHfI CMBICJI HCIIOJIB3YyEMbIX BCJIMYUH, HX 0003HaYEHHUST U
CANHUIDBI, YKa3bIBATb Q)OpMYHH, CBA3bIBAIONIUC JAHHYIO (I)I/I3I/I‘ICCKYIO BCINYHNHY C APYIrUMH
BCINMYMHAMU, BbIYUCIIATh 3HAYCHHC (I)HSHHGCKOﬁ BCJIMYHMHBI,

aHATM3UPOBATh (PU3MUECKHE IPOLECCHl U SBJICHHS, HUCHOJb3YysS (PU3MUECKHE 3aKOHBI U
OpUHOMIBL  3akOH OMa, 3akOHBl IOCIEAOBAaTENBHOIO M IAPAJUIEIBHOTO  COCIUHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH DJJEKTPOMarHMUTHOM  MHAYKIUHM, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPA)KEHMs CBETAa, 3aKOHBI IPEJIOMIICHUS
CBETa, ypaBHeHHE DHHIITelHHa 171 poTo3(hdexTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPAHEHUS
UMITyJIbCa, 3aKOH COXPaHEHUs JJIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MAacCOBOIO YHCIIA,
IOCTyJaTel bopa, 3akoOH paaMOAaKTHUBHOIO pacmazna, IpH OSTOM pasivyaTb CJIOBECHYIO
(GopMYyNIHPOBKY 3aKOHa, €ro MaTeMaTH4YecKoe BBIPaXEHHE M YCIOBHsA (TpaHMIBl, 00JIacTH)
MIPUMEHUMOCTH;



ONpCACIIAThL HAIPaBJICHUC BCKTOpAa MHAYKIHWHW MArHUTHOI'O IIOJISA MPOBOAHHKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTH U OIIMCHIBATh N300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOM JIMH301;

BBIINIOJIHATE SKCIHCPUMCHTBI 110 HMCCJICIOBAHUIO (i)I/I3I/I‘-ICCKI/IX SIBJIEHUU U mponeccoB €
HCIOJIb30BAHMEM  MPSAMBIX W KOCBEHHBIX HW3MEpPEHHWil: 1Mpu 3ToM  (opMylnpoBaTh
npo0eMy/3a1ady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyI0BaHUs, IPOBOAUTH OIBIT ¥ (POPMYITUPOBATH BBHIBOJIBI,

OCYIIECTBIISITh MPSIMBbIE M KOCBEHHBIE HW3MEPEHUS (PU3MUECKMX BEIUYMH, TPH STOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOJbI OIIEHKH
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PM3UYECKUX BEIMYUH C UCIOJb30BAaHUEM MPSAMBIX U3MEPEHUN:
IIpU 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOH 3aBUCHUMOCTH
¢u3nyecKkux BEIWYMH B BHUAE TabmuLl M TrpaQuKoB, JelaTh BBIBOABI IO pe3yibTaTaMm
HCCIIEA0BaHUS;

coOmoiaTh MpaBmiIa OE30MAacHOTO TpyZAa NPH TMPOBEACHUM HCCIECJOBAHMHA B paMKax
y4eOHOTO SKCHEepHMEHTa, Y4eOHO-HCCIEeOBATENbCKOH W IMPOEKTHOW JIESTENbHOCTH  C
HCI0JIb30BAHNEM U3MEPHUTENBLHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHNUS;

pemiath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHalIM3a yCJIOBUSA 33Ja4d BHIOUPATh (GU3NYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOTyYEHHOTO 3HAaYeHUs PU3NUYECKON BEIHUMHBI,

peiiaTb KaduC€CTBCHHBIC 3aJadHr: BBICTPAHMBATH JIOTHYCCKHW HCEIIPOTUBOPCUUBYIO LECIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSI/I‘ICCKI/Ie SABJICHUSA,

WCI0JIb30BaTh IIPU PEUICHUH YYEOHBIX 33]]a4 COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHUPOBaHHUsS, HUHTEpIpPETAlMd U TNPEJCTaBICHUS Yy4EeOHOW W HAy4HO-
MONYJIsIpHOM HH(GOPMaLUK, TOTYYSHHOU U3 PA3IMYHBIX ICTOYHUKOB, KpUTHYECKU aHAJIU3UPOBAThH
MOJIy4aeMyto HH(POPMAIHUIO;

OOBACHATH IIPUHLUIIBI HeﬁCTBHH MalllMH, HpI/I60pOB 1 TCXHUYCCKHX YCTpOﬁCTB, pasiindaTtb
YCJIOBHUSA UX 0€e30MacHOro MCIOJIL30BaHUS B MOBCEIHEBHOU KH3HU,

MIPUBOJIUTh MPUMEPHI BKJIA/la POCCUICKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHl;

HCII0JIb30BATb TCOPCTUUCCKUEC 3HAHUS T10 (1)I/I3I/IK6 B IOBCEIHEBHOM *KU3HU I obecreueHust
0e30IMacHOCTH npu 06paIlIeHI/II/I C HpI/I60paMI/I N TCXHUYCCKUMHU yCTpOﬁCTBaMH, AJI1 COXpaHCHUA
310POBbA U C06J'II-OI[CHI/I$I HOPM 5KOJIOTHYCCKOT'O ITOBCACHUS B Oprmaqueﬁ cpeace;

pa6OTaTL B I'pylIi€ ¢ BbIIIOJIHCHHUEM PA3JIMYHBIX COLIUAJIBHBIX pOJ'ICfI, IJIaHUPOBATH pa60Ty
IpyIIibl, paluoOHAJIBHO  pacClnpeacCiiiaThb 0053aHHOCTH U IUIaHUPOBATh  JACATCIBHOCTH B
HCECTAHAAPTHBIX CUTYyalUAX, aJICKBATHO OLCHUBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PYHIIBI B
peIICHUC paCCManHBaeMOf/'I Hp06J'ICMBI.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC

No HanmeHoBaHue pa3/ienoB ¥ TEM NMPOrpaMMbl KonmuectBo vacos OnextponHbie (1(poBHIe) 00pa3oBaTEIbHBIC

/1 Becero  KoHTpousibHBIE [TpakTuueckue peCypcehl

paboThl paboThl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHU S
1.1  ®wuszuka u METObl HAYYHOTO NMO3HAHUS 2 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 5 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.2 Ilunamuka 7 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKoHBbI COXpaHEHHS B MEXaHUKE 6 1 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1  OCHOBBI MOJIEKYJISIPHO-KNHETUYECKON TEOPHUU 9 1 bubnmuoteka [{OK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 bubnuoteka [{OK https://m.edsoo.ru/7f41bt72
3.3  ArperatHble cocTOsIHUS BemecTBa. da3oBble 5 bubnmuoteka [{OK https://m.edsoo.ru/7f41bt72
MIePEXOIbl
Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
4.1 DnexkTpocTraThka 10 1 1 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
4.2  IlocTtosaHHBIN 35IeKTpUYeCKUil TOK. Toku B 12 1 1 bubmuoteka [{OK https://m.edsoo.ru/7f41bt72
Pa3IUYHBIX Cpellax

Wroro no pazgeny 22
PesepBHOE BpeMst 2 1

OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME 68 5 4



11 KJIACC

No  HaumeHnoBaHue pa3zieioB U TEM MPOTPaMMbl KonnuectBo vyacos OnexrponHbie (1(poBHIe) 00pa3oBaTEIbHBIC
n/m Bcero  KoHTtpoibHbIe IIpaxkTuueckue peCypehl
paboThl paboThl

Pazpnen 1. DJIEKTPOIUHAMUKA

1.1  MarauTHoe noje. DIeKTPOMarHuTHAS 11 1 3 bubnuoteka [{OK https://m.edsoo.ru/7f41c97¢
WHIYKIAS

Hroro no pazneny 11

Paznen 2. KOJIEBAHUSA U BOJIHbBI

2.1  MexaHuyecKkue 1 3JIeKTPOMarHUTHbHIE 9 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
Koje0aHus

2.2 MexaHUYecKUe U 3JIEKTPOMAarHUTHBIE BOJHBI 5 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c97¢c

2.3  Ontuka 10 3 bubnuoteka [{OK https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 24

Pa3zaen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH

3.1  OcHOBBI cIEMAIIBHOW TEOPUH 4 1 bubnuoteka [{OK https://m.edsoo.ru/7f41c97¢
OTHOCHUTEIIbHOCTH

Hroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 DneMeHThl KBAHTOBOW ONTUKH 6 bubmuoreka LIOK https://m.edsoo.ru/7f41c97¢c

4.2  CrpoeHue aToma 4 bubnuoreka LIOK https://m.edsoo.ru/7f41c97¢c

4.3  ATtomHOE€ 411po 5 bubmuoreka LIOK https://m.edsoo.ru/7f41c97¢c

Wroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1  DneMeHThI aCTPOHOMHH U aCTPO(PUUKH 7 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Pa3gen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1  OGoOmaromiee MOBTOPEHHE 4 bubmuoreka L{OK https://m.edsoo.ru/7f41c97¢c



Ne  HaummeHnoBaHue pa3zenoB U TEM IIPOTrpaMMBbl KousmmuecTBo yacos

/1 Bcero  KoHtpousbHbIE IIpakTrueckue
paboThl paboThI
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOI'PAMME

IIOYPOYHOE INTAHUPOBAHUE

10 KJIACC

No Tema ypoxka
n/m

1 ®usnka — Hayka o npupoje. Haydnsie MeTobI TO3HAHUS OKPYKAKOIIETO MUpa

2 Poab u Mecto ¢pu3uku B GOpMHUPOBAHUH COBPEMEHHON HAYUYHOUN KapTUHBI MUpPA, B IPAKTUUECKOM
NEeATENbHOCTH JIIOIEH

3 Mexannueckoe aBrxeHrne. OTHOCUTEIBLHOCTh MEXAaHMYECKOTO ABMKEHUS. [lepeMerienre, CKOpoCTb,
YCKOpEHHUE

PaBHOMEpHOE NPSAMOIMHEWHOE IBHKEHUE
PaBHOYyCcKOpEeHHOE MPSAMOIMHEUHOE ABMKEHUE

4

5

6 CBoboaHoe majgeHre. Y CKoOpeHrue CBOOOTHOTO T ACHHS

7 KpuBonuneiiHoe npmxeHue. [[BrkeHne MaTepraibHOM TOYKH 110 OKPY>KHOCTH

8 [Ipuniun otHocuTenbHOCTH ['anunes. MHepuunanbsaeie cucreMsl oTcuera. Ilepssliii 3akoH HeroToHa

9 Macca Tena. Cuna. [lpunuun cynepnosuuuu cui. Bropou 3akon HeroToHa 17151 MarepuanbHOU TOUKU
10  Tperuun 3akoH HproToHa J1711 MaTepUalIbHBIX TOYEK

11  3akon BcemupHoro tsarotenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOpOCTb

12 Cwuna ynpyroctu. 3akoH ['yka. Bec Tena

13 Cuna tpenus. Koappunment tpenus. Cuina coOnpoTHBIEHUS NPHU IBUKEHUU TeJa B )KUJIKOCTU WIIU ra3e

Bcero

ot e e e e e e e e

pecypchl

DnekTpoHHbIe (1U(POBHIE) 00pa30BaTEIHHBIE

KomnnyectBo yacos

KoHnTtponbHbIe
paboThI

[IpakTrnueckue
paboThI



n/n

14

15

16

17

18

19

20
21
22

23
24
25
26

27
28

29

Tema ypoxka

[locTynarenpHoe U BpamaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOro Tena. MoMeHT cuibl. [1nedo cuisl.
VYcnoBust paBHOBECUS TBEPAOIO Tesa

Nmnynsc MaTepuanbHONW TOYKH, CUCTEMBI MaTepUalIbHbIX ToueK. IMITyIbC cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCca. PeakTuBHOE IBUKEHHE

Pa6ota n moutHOCTh cuibl. Kunetnueckas sHeprusi MaTrepuanbHOW Touku. Teopema 006 H3MEHEHUH
KMHETUYECKON SHEPTUU

[ToTenumaneHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMHUpPOBaHHOUW MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIU

HOTeHI_[I/IaJ'II)HI)Ie 1 HETIOTCHIIMAJIbHBIC CUJIBI. CBs13b pa6OTBI HEMOTCHIHUAJIBHBIX CUJI C UYBMCHCHHUEM
MEXaHUYEeCKOU OHEPTHUH CUCTEMBI TCII. 3akoH COXpaHCHUA MEXaHHUYECKOH OHEPTHUn

JlabopaTtopHnas pabota «lccnenoBanue CBs3u pabOTHI CUIIBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUH Tella

Ha MPUMeEPE PACTHKEHUSI PE3HHOBOTO JKI'yTa
KontponbHas padoTa no teme «Kunemaruka. JlnHamuka. 3aKOHBI COXpPAHEHUS B MEXaHUKE)
OcHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-KHHETHYECKON Teopun. bpoyHoBckoe nBwkenue. uddysus

XapakTep ABMKECHUS U B3aUMOJICHCTBHS YacTHUIL BellecTBa. MO CTPOCHUS Ira30B, JKUAKOCTEN U
TBEPJIBIX TET

Macca monekyin. KonnuectBo BemectBa. [locrossunas ABoraapo
TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus
Wneanbusiii raz3 B MKT. OcHoBHoe ypaBHeHne MKT

AOcourroTHas TeMITepaTypa Kak Mepa CpeHel KWHETUUECKOW SHEPTHH JIBIDKCHHS MOJICKYJI. Y paBHCHHE
MenneneeBa-Kinaneitpona

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

Ha6opaTopHa;1 pa60Ta «HccnenoBanue 3aBUCUMOCTH MCKAY IMapaMeTpaMu COCTOSIHUS PA3PEIKECHHOI'O
rasa»

I/ISOHpOHCCCH B UACAJIbBHOM I'a3€ U UX rpa(bnquKoe MMpeaACTaBJICHUC

Bcero

—

e e

KonnuectBo yacos

KoHntposbHble
paboThI

IIpakTrnueckue
paboThI



n/n

30

31
32
33
34
35
36
37
38
39
40
41
42

43
44
45
46
47
48

49
50
51

Tema ypoxka

BHyTpeHHsIs SHEPTHS TEPMOIMHAMUYECKONW CHCTEMBI M CTIOCOOBI €€ n3MeHeHHs. KoJM4ecTBO TemoTsl 1
pabota. BHyTpeHHss SHEprusi 0JJHOATOMHOTO HICaJIbHOTO Ta3a

Buael Tenonepenaun

VY aenpHas TETUIOEMKOCTH BelecTBa. KoJM4ecTBO TEIUIOTHI MpH Teruionepeaade. AnquabaTHbIN mporece
[IepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHE K U30IIpoLeccaM
Heob6patumocTs nporieccoB B mpupoae. BTopoii 3akoH TepMOoAMHAMUKH

[Tpunmun nevicteus u KII/I TermoBoi MavHbI

[wuxn Kapuo u ero KITJJ

DKOJIOTHYECKHE MPOOIEMbl TETUIOIHEPT€TUKH

O6o06matomuii ypok «MosekymsipHas pusuka. OCHOBBI TEPMOIUHAMUKI
KonTponbnas pabota no teme «MonekyinsipHas ¢puzrka. OCHOBBI TEPMOIMHAMUKN
[TapooOpazoBanue u koHaeHcanus. Mcmapenue u KumneHne

AOGCOJTIOTHAsI 1 OTHOCUTEIbHAS BIIAXKHOCTH BO3yxa. HacklmeHHbIH ap

Teépnoe teno. Kpucrammmaeckue u amopdHbpie Tena. AHM30TPOIHS CBOUCTB KPUCTAILIOB. JKuakue
kpuctayyibl. CoBpeMeHHbIE MaTepUalIbl

[InaBnenue u KpucraumM3anus. Y aelbHas TeroTa miasineHus. Cyomumanus

YpaBHeHuUE TEIJIOBOro OajaHca

DJIeKTpU3aIus Tell. DJICKTPUUECKUHW 3aps. J(Ba BUIa SIEKTPUUECKUX 3apsiIOB

[IpoBOAHMKH, TUATAECKTPUKU U MOTYIIPOBOJIHUKH. 3aKOH COXPAHEHHMS AJIEKTPUUECKOTO 3apsia
B3aumonencreue 3apsnoB. 3akoH KynoHa. ToueuHbIN 3JIEKTPUUECKUH 3apsif

Hanpsox€nnocts anekrpuyeckoro nosts. IpuHuum cynepno3uuuu dJIeKTpUIeCKuX nojiaeu. JInaumu
HaANPsSHKEHHOCTH

Pabota cun anekrpocraruyeckoro nosst. [lorennuan. PazHocts noteHnuanos
IIpoBOAHUKY U AUDIIEKTPUKU B MIEKTPOCTATUYECKOM I0JIE. IUdIIeKTpUYecKas IPOHULIAEMOCTh
OnexrpoeéMkocTs. Konnencatop

Bcero

1

e T e e e T e T e T e T S e S = S =Y

S U O G W Gy

KonnuectBo yacos

KoHntposbHble
paboThI

IIpakTrnueckue
paboThI



n/n

52
53
54

55

56

57
58

59

60
61

62
63

64

65
66

67

Tema ypoxka

DNEeKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA. DHEPTHUs 3apsDKEHHOTO KOHJIGHCATOpa
JlaboparopHas padota "M3MepeHue IeKTPOEMKOCTH KOHIeHCaTopa"

[IpuHuun neficTBUS U MPUMEHEHUE KOHJIEHCATOPOB, KOMMMPOBAIBHOTO amnmnapara, CTpyHHOTO IMPUHTEPA.

DneKkTpocTaTHUecKas 3aIuTa. 3a3eMIICHHE IEKTPOIPUOOPOB

DNEeKTPUYECKUN TOK, YCIOBHS €ro cymiecTBoBaHus. [loctosinubiil Tok. Cuna Toka. Hanpspxenue.
Conpotusienue. 3akoH OMa AJ1sl ydacTka 1enu

[TocnenoBaTenbHOE, NapaieabHOE, CMEIAHHOE COeMHEHNE TPOBOTHUKOB. JlabopaTopHast paboTta
«/3y4eHne cMEeIanHOTO COSANHEHUS PE3UCTOPOBY

PaboTa 1 MOIIHOCTH ANIeKTpUUecKOoro Toka. 3akoH [ xoyms-JIenma

3akon OMa Jy1st IOJTHOM (3aMKHYTOM) anekTpudeckoi rienu. Kopotkoe 3ambikanue. JlaboparopHas
pabota «M3mepenue 3/IC UCTOYHMKA TOKA U €r0 BHYTPEHHETO COIPOTUBICHUSD

PesepBHslit ypok. KonTponbHast pabota no teme "OnextpoauHamuka” / Beepoccuiickas mpoBepouHas
pabota

O6o0maromuii ypok «neKkTpoauHamMukay / Becepoccuiickas mpoBepodHas paboTa

DeKTpOHHas IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCHMOCTH COIPOTUBIICHUS METAJJIOB OT
Temiiepatrypbl. CBEpXIpOBOIUMOCTh

DNeKTpUYECKUU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB

[TonynpoBoAHUKH, UX COOCTBEHHAsI U IPUMECHAs MPOBOAUMOCTh. CBOUCTBA p—N-TIEPEX0a.
[TonynpoBoAHKUKOBBIE TPUOOPHI

DNEeKTPUUYECKUU TOK B PACTBOPAX U PACIIaBaX dJICKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIHALIMSL.
DneKkTponu3

3J'IeKTpI/I‘IeCKI/II/IV TOK B razax. CaMOCTOSTEILHBIN ¥ HECAMOCTOSTEIILHBIN paspsna. Momnnus. [1nazma

DnexTpuyecKkrue IpuOOphl U YCTPOMCTBA U UX MPAKTUUECKOe MpruMeHeHue. [IpaBuna TexHuku
0€30I1aCHOCTH

KOHTpOJ’IbHaH pa60Ta 10 TEMC ((SJ'IGKTpOCTaTI/IKa. ITocTosiHHBIN BHeKTpI/I‘{eCKI/Iﬁ TOK. Toku B Pa3JINYHBIX

cpemax»

Bcero

KonnuectBo yacos

KoHntposbHble
paboThI

IIpakTrnueckue
paboThI

0.5

0.5



Ne
n/n

68

Tema ypoxka

PesepBHblit ypok. O600maromuii ypok no temam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

11 KJIACC

No
/1

10
11
12

Tema ypoxka

[TocTostHHBIE MarHUTHI U UX B3auMoOJeNcTBUE. MarHuTHoe noje. BekTop MarHuTHOW MHAYKUMH. JIMHUN
MarHUTHON UHIYKIUH

MarnuTHO€E noJie IpOBOJHUKA ¢ TOKOM. OmbIT Opcrena. BzanMoaeicTere NpoBOIHUKOB C TOKOM
JlabopaTtopHas pabota «3y4eHre MarHuTHOTO TIOJISl KATYIIKKA C TOKOM

JleificTBMEe MarHUTHOTO TIOJISI HA MPOBOAHUK ¢ ToKOoM. Cuita Ammepa. JlabopaTopHas pabota
«HccnenoBanue NeiCTBHUS MOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOMY

JleficTBHEe MarHUTHOTO TIOJISI HAa IBIDKYINYIOCS 3apshkeHHY0 yactuiry. Cuna Jlopenna. PaGoTa cuibt
Jlopenua

DnekTpoMarauTHas MHAYKIUs. [ToTok Bekropa MaruuTHOM MHAYKIMU. DJIC nHAyKIMu. 3aKOH
ANIEKTPOMArHUTHOU MHAYKIMK Dapajies

JlaboparopHas padota «ccnenoBanue saBiIeHUS HIEKTPOMArHUTHON UHTYKIII

NupyktuBHOCTH. fAABNeHue camonnaykiuu. IJ1C caMOMHAYKIIMK. DHEPrUusi MATHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TOJIe

Texuuueckue YCTPOﬁCTBa N UX IPUMCHCHHUC: IIOCTOAHHBIC MAaI'HUTHBI, 9JICKTPOMArHuThI,
QJICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, THAYKIIUOHHAA I1€Yb

O6o6maromuit ypok «MarHutHoe mnose. DIeKTPOMarHiuTHas WHIYKIUS
KonTponsnas pabora o teme «MarautHoe mnose. JIeKTPOMarHUTHAs WHIYKIIHSDY

CBoboHbIe MexaHnueckue koaebanus. ['apmMonndeckue konebaHus. Y paBHeHE FTapMOHUYECKUX
kosebanuii. [IpeBpaiienue snepruu

Bcero

68

Bcero KoHTtposbHBIE

1

KonnuectBo yacos

KoHntposbHble
paboThI

IIpakTrnueckue
paboThI

4

KomnnyectBo yacos

paboThI

[IpakTrnueckue
paboThl



Ne Tema ypoxka KomnyecTBo yacos

/1 Bceero Konrtponpnsie — Ilpaxktuueckue
paboThI paboThI

13 JlaGopartopHas pabdora «lcciaemoBanrue 3aBUCUMOCTH ITEPHOJIa MAIIBIX KOJICOAHHWH rpy3a Ha HUTH OT 1 1
JUTUHBI HUTHA ¥ MacChI TPy3a»

14 KonebarenbHbIM KOHTYP. CBOOOIHBIE 3IE€KTPOMArHUTHBIC KOJICOAHUS B UCATHLHOM KOJIEOATETbHOM 1
KOHTYpE. AHAJIOTHS MEX/Ty MEXaHHUECKUMH U AJIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

15 ®opmyna Tomcona. 3akoH COXpaHEHUSI SHEPTUH B UJI€aTTLHOM KOJI€0aTeThHOM KOHTYpE 1

16 IlIpencraBneHue o 3aTyxaromux Kojaebanusx. BelHyXIeHHbIE MeXaHUUYeCcKue Kojaebanus. PezonaHc. 1

BoiHyXIeHHbBIE 3JIEKTPOMAarHuTHbIE KOJIe0aHUs

17  IlepemenHbIH TOK. CHHYCOUAATBHBIN TEPEMEHHBIN TOK. MOIIIHOCTH IEPEMEHHOT0 TOKa. AMIUIUTYAHOE U 1
JEUCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HATIPSHKEHUS

18 Tpanchopmarop. [Ipon3BoACTBO, Nepeaada v MOTPEOICHHUE EKTPUUECKON IHEPTUH 1

19  VYcTpoilcTBO M MPAKTUYECKOE MPUMEHEHHE IIEKTPUYECKOTO 3BOHKA, FE€HEpaTOpa NEPEMEHHOTO TOKA, 1
JIMHUHN 3JIeKTpoIepesayd

20 DKOJIOTMYECKHE PUCKH IIPU MPOU3BOJICTBE AIEKTPOIHEPTUH. KynbTypa UCIIOIb30BaHUA SJIEKTPOIHEPTUU 1
B IIOBCETHEBHOUN KU3HU

21 MexaHuyeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuoa. CkopocTs pacipoCTpaHEHUs U IJIMHA 1
BOJIHBI. [lonepeyunbie U IpoA0IbHBIE BOJHBI

22 3Byk. CkopocTsh 3ByKa. ['poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa 1

23 DJIEeKTpPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh. l1IKaa 3eKTpOMarHuTHBIX BOJIH 1

24 IlpuHUMIBI paIUOCBA3H U TeJIEBUICHU. Pa3BuTre cpencts cBsi3u. Paguosiokanus 1

25 KontponbHas padota «KosebaHus v BOJTHBI) 1 1

26 IlpsMonuHENHOE paclpOCTPaHEHUE CBETa B OJTHOPOAHOM cpene. Toueunslit ncrouHuk ceera. JIyu ceera 1

27 OrtpaxeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTtpoenne n300paxeHUH B MIIOCKOM 3epKajie 1

28 Ilpenomiienue cBera. [loaHoe BHyTpeHHee oTpaxenue. [IpenenbHbId yroi noJHOro BHYTPEHHETO 1

OTpPaKEHUSA
29 JlabopaTtopHas pabota «M3mMepeHne noka3aTens MpelToMICHUs CTEKIa 1 1

30 JIunssl. [locTpoenue nzobpaxenuil B aun3e. @opMyna TOHKOM JIMH3bI. YBEIUUYEHHUE JTMH3BI 1



n/n

31
32

33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48

49

50

Tema ypoxka

JlaboparopHuas padota «lccrienoBanre CBOMCTB N300paKCHHU B JTMH3aX)

Hucnepcus ceera. CiioxkHbIN cocTaB O6enoro cera. L[Bet. JlJaboparopuas pabora «HabmroaeHue
JMICTICPCUU CBETa»

Wntepdepennms cera. Audpakmus ceera. Judpakunonnas peméerka

[TontepeynocTs cBeTOBBIX BOJH. [lomsipu3anus ceera

OnTrueckue MpuoOOpPHI U YCTPOICTBA U YCIOBUS UX O€30MMACHOTO MPUMEHEHUS

I'paHn1IBI TPUMEHNMOCTH KIIACCUYECKOW MeXaHUKH. [locTynaTel cienuaibHOU TEOPUU OTHOCUTEIBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/UIEHNE BPEMEHH U COKPAILEHUE JUTUHBI

DHeprus U UMIYJbC PENATUBUCTCKOU YacTUlbl. CBSI3b MAaCChl C SHEPTHEH U UMITYJILCOM. DHEPIusl MOKOS
KonTponsnas pabora «Ontuka. OCHOBBI CHIEIIMATILHON TEOPUN OTHOCUTEIBEHOCTH

®otonsl. opmyna [1nanka. JHeprus U UMIyIbe GOTOHA

OTtkpeiTHe U uccienoBanne Gorodrddexra. OnbiTe A. I'. CTonmerona

3akonsl poTorddekra. YpaBHeHue DunmTerHa i Gotodddekra. «Kpacnas rpanuna» porosaddexra
Jasnenue cBeta. OnbiTel [1. H. JIeGeneBa. XuMudeckoe ISHCTBHE CBETA

Texuuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHUE: (POTOAIEMEHT, GOTOAATYUK, COTTHEUHAs
Oarapesi, CBETOHO/]

Pemenue 3aa4 no Teme «J€eMEHTbl KBAHTOBOW OMTHUKI
Mopnens aroma Tomcona. OnbiTel Pezepdopaa mo paccesnuro a-yactuu. [Inanerapnas moaens atoma
[Toctynatel bopa

I/ISHy‘leHI/IC U IIOTJIOICHUC (1)OTOHOB IIpU 1nepexoae atomMa ¢ OJHOTO YPOBH SHEPIHUU HA ,Z[perfI. Bunasr
CIICKTpPOB

BonnoBeie cBoucTBa yactull. Bosinel ae bpounsa. KopnyckynspHo-BosiHOBOW Ayanu3M. CIOHTaHHOE U
BBIHY)K/ICHHOE HU3JIy4€HHE

OTKpLITI/Ie pPaauOaAKTHUBHOCTH. OmnbiTe P e3ep(1)0pz[a IO OIIPEACIICHUIO COCTaBa PAAUOAKTUBHOT'O
HU3JTyUYCHUSA

KomnnuectBo yacos

Bcero KoHTtposibHBIE IIpakTrnueckue
paboThI paboThI

1 1
1 1
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n/n

51
52

53

54

55

56
57

58

59
60
61
62

63
64

65

66
67

Tema ypoxka

Csowucrsa anb(da-, 6era-, raMma-u3aydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPraHU3MbI

OTkpeITHE IPOTOHA U HEWTpoHA. V30TOnBI. AJbha-pacnaj. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pachai.

l'amma-uznyuyenue

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble peakuuu. SnepHbid peakrop. [Ipobiemsl, nepcrneKkTuBsl,
9KOJIOTHYECKHE ACTIEKTHI SIIEPHOU SHEPTETUKH

OnemeHTapHble yacTUIbl. OTKpBITHE MO3UTPOHA. MeTO 1l HAONIOEHUS U PETUCTPALIUH DJIEMEHTAPHBIX
yactull. Kpyrubiii cron «@yHjaMeHTaabHble B3aUMOIEUCTBUSA. ENMHCTBO pU3NUECKOW KapTUHBI MUpa»

Oranbl pazBuThs actpoHoMuH. [IpukitaiHoe 1 MUPOBO33pPEHUYECKOE 3HAYCHUE aCTpOHOMUU. B
3B€3mHOTO Heba. Co3Be3us, ipKue 3BE3/IbI, TUIAHETHI, X BUAUMOE ABHxkeHne. CoTHeUHas cucTeMa

Comnnrie. ComHeuHast akTUBHOCTh. McTounuk 3Heprun CosHIla U 3BE3]T

3B€3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI ITIAaBHOM MOCIIEIOBATENILHOCTH. BHYTpeHHEE CTpOeHNE
3B€3/1. COBpEMEHHBIE IIPEICTABIICHUS O TPOUCXO0KIEHNH U 3BOIonnK COJTHIA U 3BE3]T

Mineunbin [Iyte — Hama [Manaktuxka. [Tonoxxenue u nerxenue Cosnia B ["anaktuke. ["amakTuky.
UepHble ObIphl B A/Ipax rajlaKTUK

Bcenennas. Paz6eranue ranaktuk. Teopust bonbimoro B3peiBa. PennkToBoe m3nydeHue. MeraranakTuka
Hepemennsie npo0ieMbl acTpOHOMUU
KonTposnbHas padora «1eMeHTbl aCTPOHOMUU U aCTPOPUIUKI

O6o06matomuii ypok. Posb pu3uKy 1 acTpOHOMUN B SKOHOMUYECKOH, TEXHOJIOTHIECKOH, COMATBLHON 1
3THYECKOH cepax esTeIbHOCTH YeJIOBeKa

O6o06matomuii ypok. Posb 1 MmecTo PU3MKK 1 aCTPOHOMHH B COBPEMEHHON HAYYHOW KapTHHE MUpPA

O6o06maromuii ypok. Ponb ¢pusndeckoii Teopuu B GOpMUPOBAHUU TIPEICTABICHUN O PU3NUECKON
KapTUHE MHpa

O606maromuii ypok. Mecto gpu3ndeckoid KapTUHBI MHEpa B 0OIIEM sy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEACTABICHUN O IPUPOIE

Pe3epBHHI>i YPOK. MarsauTHOE€ 1oJe. 9J'ICKTpOMal"HI/ITHa$[ HHAYKIUSA
Pe3epBHHI>i YPOK. Ontuka. OCHOBBI CIeHaJIbHOM TCOPHUHU OTHOCUTCIIbHOCTU

Bcero KoHTtposibHBIE

e e

KomnnuectBo yacos

paboThI

IIpakTrnueckue
paboThI



Ne Tema ypoxka KomnyecTBo yacos

n/n Bcero KoHTtposibHBIE IIpakTrnueckue
paboThI paboThI

68 Pesepnrlit ypok. KBanToBas pusmka. D1eMeHTHI aCTPOHOMHH U acTPO(U3NKA 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET
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