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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o pu3uke 6a30BOr0 ypOBHS Ha YPOBHE CpEeIHET0 00IIero o0pa3oBaHus pa3paboTana
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUI K pe3yIbTaTaM OCBOSHHS OCHOBHOW 00pa30BaTeIbHOM MTPOTpaMMBbl,
npencrasieHHbx B DI'OC COO, a takxke ¢ yuérom QenepaibHoil pabodeil mporpaMMbl BOCIUTAHUS U
KOHILICIIIMY TIPeroaBanus yaeoHoro npeamera «Pu3nka» B 00pa30BaTEIIbHBIX OPTaHU3ALUIX
Poccuiickoii @enepanuu, peaan3yonux OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copep:xanue mporpaMMsl 1o ¢pu3KMKe HAMPaBJICHO Ha (POpMHUpPOBaAHUE €CTECTBEHHO-HAYYHOMN
KapTuHbI Mupa oOyyaromuxcs 10—11 kmaccoB npu 00ydeHnn ux Gusuke Ha 6a30BOM ypOBHE HA OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOTO TToaxoAa. [Iporpamma o ¢usuke coorBeTcTBYeT TpedoBanusm ®I'OC COO
K TUTAHUPYEMBIM JIMYHOCTHBIM, TIPEAMETHBIM M METANPEIMETHBIM pe3yJibTaTaM 00yUYeHHUS, a TAKKe
YUUTHIBAET HEOOXOIMMOCTD pealln3allii MEXIPEIMETHBIX CBSI3€i (PU3UKH C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMH ITpeaMeTaMu. B Hell onpenesnstoTcsi OCHOBHBIE 1ENI U3y4eHHs (PU3UKH Ha YPOBHE CPETHETO
o011ero o0pa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TUUYHOCTHEIE,
MeTarpeMETHBIC, TPeAMETHBIEC (Ha 0a30BOM YPOBHE).

[Iporpamma no (hu3MKe BKIIOYAET:

IUTAaHUPYEMBbIE PE3yIbTaThl OCBOCHUS Kypca (U3UKHU Ha 6a30BOM yPOBHE, B TOM YMCJIE PEAMETHbIE
PE3yNbTaTHI 10 roaM 00yUeHus;
coJiep;kanue yueOHoro npeamera «@usuka» mo rogam o0y4eHus..

®du3uKa Kak Hayka 0 HanboJee 00IKX 3aKOHAX MPUPO/IbI, BHICTYIIas B KaUeCTBE Y4EOHOTO
MpeAMETa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIa/ B CHCTEMY 3HAHUN 00 OKPYKAIOIIEM MHPE.
[IxonpHBINA Kypc PU3UKK — CUCTEMOOOPA3YIOLIUI 1711 €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SBJICHHH, M3y4aeMbIX XUMUEH, OMOJIOTHEH,
¢busnueckoii reorpadueit u actpoHomueii. Micnons3oBanue 1 akKTHBHOE MMPUMEHEHHE (PU3HMUECKUX 3HAHUI
OTIpeIeNsIeT XapakTep U Pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUHN B c(pepe IHEPTEeTUKH, TPAHCIIOPTA,
OCBOEHHUSI KOCMOCA, MTOJIYy4YEHHUsI HOBBIX MaTepUAJIOB C 3aJaHHBIMHU CBOMCTBaMU U apyrux. M3yuenue
(bU3UKH BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHNUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00yJaroIuXcs,
B (hopMHpOBaHHNE YMEHHUI MPUMEHSATh HAYYHBIA METO]] ITO3HAHUS TIPH BBHITTOTHEHUN UMH YIEOHBIX
HUCCIIEJIOBaHUM.

B ocHOBY kypca ¢pusuku a1 ypoBHS CpeIHEro 00111ero 00pa3oBaHus MOJIO0XKEH PsiI UIeH, KOTOpbhIE
MO’KHO pacCMaTpUBAaTh KaK MPUHIUIIBI €70 TOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SBIISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepHall U3 BCEX pa3/ieloB (PU3HKH, BKIIFOYAET KaK BOIPOCH! KJIACCUIECKOH, TaK U
COBpEMEHHOM (pU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUU ¢ HEMl MaTtepual Kypca GU3nKu 00beIUHEH BOKPYT
¢usnueckux Teopuil. Begymmm B Kypcee sBisercs popMupoBaHue MPEICTaBICHUN O CTPYKTYPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U MOJeE.

Hoes eymanumapusayuu. E€ peanuzanus npeanogaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHnuana Gu3n4eckor HayKu, OCMBICTICHUE CBSI3U Pa3BUTHUS (GU3UKH C Pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTUYECKUMH TIPOOIeMaMH.



Hoes npuxknaonot nanpasnennocmu. Kypc GU3uku mpeanonaraet 3HakOMCTBO C IIUPOKUM KPyTroM
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanns3yercs NOCPEICTBOM BBEACHUS 3JIEMEHTOB COIEPKaHM, NOCBAIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHbI C PA3BUTUEM TEXHUKH U TEXHOJIOTHH, a
TaKXXe 00CYKIECHUS POOIEM pallMOHATIBHOTO MIPUPOJIONIOIb30BAHUS U SKOJIOTHUECKOM 0€30M1acCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca GU3UKU Ha YPOBHE CPEAHEr0 00IIEro 00pa3oBaHUs SBIISIOTCS
¢dusnueckue Teopun (GOpMUPOBAHUE MIPEACTABICHUN O CTPYKTYpE HOCTPOCHHS (PU3NUECKOM TEOpHH,
ponu pyHIaMEHTaIbHBIX 3aKOHOB U MPUHIIAIIOB B COBPEMEHHBIX MPECTABICHUSAX O MPUPOJIE, TPaHUIAX
IPUMEHUMOCTH TEOPHHi, JIsl OIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN W POLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOAX0/] B Kypce (PM3UKU Pean3yeTcst MPeKAe BCETO 3a CUET
OpraHU3alMK SKCIEPUMEHTAIbHON IesTeabHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca GU3NKU —
3TO UCIIOJIb30BAaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX padoT,
KOTOpBIE B ITporpamme 1o (uszuke o0beAMHEHbI B OOLIUI CIIMCOK YUEHHUUECKUX IPAKTUYECKUX padoT.
Brienenue B ykazaHHOM TiepedHe JJabopaTOpHBIX padoT, MPOBOIUMBIX JUIsI KOHTPOJIS U OLIEHKH,
OCYILECTBISETCS yYaCTHUKaMU 00pa30BaTeIbHOTO IpoIiecca UCXOs U3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHaieHus kabunera ¢usuku. [Ipu 3ToM oOecrieunBaeTcst OBIaICHUE 00YIAIONMMHCS YMEHUSMH
IIPOBOJIUTH KOCBEHHbBIE U3MEPEHHUS, UCCIIEI0OBAHNS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY
OIIBITOB IO MPOBCPKE NPCATOKCHHBIX T'MITOTE3.

BoJibii0e BHUMaHKME yAEISIETCS PEUIEHUIO PACUETHBIX M Ka4E€CTBEHHBIX 3a1a4. [Ipu aTom s
pacuéTHBIX 3a7]a4 MPUOPUTETOM SIBIISIFOTCS 337a4u C SIBHO 3a/laHHOM (pU3HMUecKoil MoJIeNblo,
MO3BOJISIFOIIME TPUMEHSTh U3YUYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjena Kypca, Tak ’
HMHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zeiioB. /[ kaueCTBEHHBIX 3a1a4 IPUOPUTETOM SIBIISIOTCA 3aJaHus Ha
00BsICHEHHE MPOTEKAHUS (PU3UICCKHUX SBJICHHUHA U TIPOIECCOB B OKPYIKAIOIICH KU3HHU, TPEOYOIIne
BbIOOpaA (pr3MUecKol MOJIEH JIJIsl CUTYaIlH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu @PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00€CTIeUeHUI0
y4eOHOoro npoiiecca 6a30BbI YpOBEHb Kypca (U3UKK HA YPOBHE CPEIHETO O0IIero 00pa30BaHUsl TOKEH
M3y4aThCs B YCJIOBUSAX MPEAMETHOTO KaOMHeTa (PU3UKHU WM B YCIOBUSX HHTETPUPOBAHHOTO KabUHeTa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IuKJIa. B kabunete Pu3nku 10IKHO OBITH HEOOX0IUMOE
nabopaTtopHoe 000pyI0OBaHUE TS BHIOJIHEHUS YKa3aHHBIX B IporpamMMme 1o GU3NKe YICHUYECKUX
MPaKTUYECKUX PadOT U AEMOHCTPALlMOHHOE 000pYy10BaHUE.

JleMOoHCTpalnoHHOE 0060pyioBaHuEe (OPMHUPYETCS B COOTBETCTBUHU C MIPUHIIMIIOM MUHUMAIBHON
JIOCTaTOYHOCTH U 00ECIIeUYNBAET IOCTAHOBKY MEPEUYHCIEHHBIX B IpOrpamMme 1o (GU3HUKe KITFOUEBbIX
JEMOHCTPALMN [yl UCCIIEOBAHUS U3yYaeMBIX SIBJICHUM U MIPOLECCOB, YMIUPHUUECKUX U
(GyHIaMEHTaIbHbIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGoparopHoe 060pyI0BaHHE sl YYeHUYECKUX NMPAKTUYECKUX paboT popMUpyeTCs B BUIE
TEMaTUYEeCKHX KOMIIJIEKTOB U 00eCIeunBaeTcs B pacyére 0JHOr0 KOMILIEKTa Ha IBYX 00y4aroIIHUXCs.
TemaTnueckre KOMIUIEKTHI JJa00paTOPHOTO 000PYI0BaHUS TOJKHBI OBITH TOCTPOEHBI HA KOMILJIEKCHOM
MCTOJIb30BAHUH AHATIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUJIE IUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU HeJIAMU U3YUCHUA (I)I/I3I/IKI/I B O6H.[CM O6pa30BaHI/II/I SABJIAIOTCA:

(bOpMI/IpOBaHI/IG HHTCpCCa U CTPCMIICHU A 06yanOH_[I/IXC$I K HAYYHOMY HU3YYCHUIO ITPUPOJAbLI, PA3BUTHE UX
HHTCJUICKTYAJIbHBIX U TBOPUYCCKHUX CHOCO6HOCTGI\/'I;



pa3BUTHE MIPECTABICHUN O HAYYHOM METOJI€ MO3HaHUs U (OPMHUPOBAHUE HCCIIEI0BATENHCKOIO
OTHOIICHMS K OKPY>KAIOIIUM SIBJICHUSM;

(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUsI OCHOB CTPOCHUS MaTepUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(bopMHpoBaHKUE YMEHHUH OOBSACHSTD SBJICHUS C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUN U HAYyUHBIX
JI0Ka3aTeNbCTB;

(bopMHpOBaHKE MPEACTABICHUHN O POJIM (PU3UKHU ISl pa3BUTHSL IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTUH.

JIOCTIKEHHE ATHX 1LIeel 00eCTIeYMBAETCs PEIICHNEM CIIeIyIOIUX 3a4a4 B IPOIIECCe U3YUCHUs
Kypca (pu3uKy Ha YpOBHE CpeJlHEro o0uiero oopa3oBaHus:

pHOOpeTeHNEe CUCTEMbI 3HAHHI 00 00IKX PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKITIOYast
MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (DPM3HUKY U 3JIEMEHTHI aCTPO(U3UKH;
(dbopMUpOBaHUE YMEHHI IPUMEHSTh TEOPETUUECKIE 3HAHUS JIJIsl OObSICHEHUS (PU3MYECKUX SIBJICHUI B
MPUPOJIE U AJISl IPUHATUS IPAKTUUECKUX PELICHUH B IOBCEAHEBHON KU3HU;

OCBOEHUE CIIOCO00B PelIeHHs Pa3IUYHbIX 33/1a4 C SBHO 3aJJaHHON (U3MUYECKON MOEINbI0, 3a1a4,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHue (PU3MUECKON MOJIENH, aJIEKBATHOHN YCIIOBHM 3a]1a4H;
MOHUMaHKEe (HPU3UUECKUX OCHOB U MPUHIIUIIOB JEHCTBHS TEXHUYECKUX YCTPOMCTB U TEXHOIOTMUECKUX
IIPOLIECCOB, UX BJIMSHUS HA OKPYKAIOILLYIO CPELY;

OBJIaJICHHE METO/IaMU CaMOCTOSITENILHOTO TNIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ MHTEpIpeTauy NHPOPMAITUH, OTIPEICICHHUS JOCTOBEPHOCTH TIOIYYEHHOTO PE3yibTaTa;
CO3J]aHUE YCIOBUM ISl pa3BUTUS YMEHUIN TPOEKTHO-UCCIIEN0BATENbCKOM, TBOPUECKON AEATEIBHOCTH.

Ha u3ydenune ¢pusuku (6a30BbIid ypOBEHB) Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHMUs OTBOIUTCS
136 gacoB: B 10 knacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 vacoB (2 yaca B HEJEINIO).

IIpeuiaraemslii B nporpamMmMe o ¢pu3ukKe nepedeHs JabopaTopHbIX U MPAKTUYECKUX padoT
SBJIIETCS PEKOMEHJOBAaHHBIM, YUUTENb JAENAeT BbIOOP MPOBEACHUS JaOOPATOPHBIX PabOT U OMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YYaroIuXCs.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHoro npeamMeta «dusnka» Ha ypoBHE CpeAHEro od1ero oopasoBanus (6a30BbIi ypOBEHb)
JOJKHO 00€CIeUUTh JOCTUKEHHE CIIEeTYIOIINX JIUYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX
00pa3zoBaTeIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ysIbTaThl OCBOEHUS yueOHOro npeamera « PU3uKay JOKHBI OTpaXkaTh FTOTOBHOCTD U
CHOCOOHOCTH 00YUaIOUINXCS PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEN JINYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YO€XK/I€HNUH, COOTBETCTBYIOLIUX
TPaIUILIMOHHBIM IIEHHOCTSIM POCCUIICKOT0 00IIEeCTBa, PACIIMPEHHE KU3HEHHOTO OIbITA U OIBITa
JEATEIBbHOCTH B IIPOLECCE PeATN3al[ii OCHOBHBIX HAIIPABJICHHUI BOCIIUTATEIBHON JEATENBHOCTH, B TOM
YUCJIE B YACTU:

1) rpaxkaaHCcKoOro BOCHUTAHUS:

cOpPMUPOBAHHOCTH IPAKAAHCKON TIO3UIIMU 00Y4YAIOIIErocs Kak akTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHICKOTO 00IIEeCTBa;



IMPUHATHE TPAAUIIUOHHBIX 06H.[C‘ICJ'IOB€‘ICCKI/IX T'YMaHHUCTHUYCCKUX U JEMOKPATHICCKHUX I.[CHHOCTCI\/'I;

TOTOBHOCTh BECTH COBMECTHYIO JAESITEILHOCTh B MHTEpECaX rPaskJJaHCKOr0 00IIecTBa, y4aCTBOBATh
B CaAMOYIIpaBJICHHUH B 00pa30BaTeIbHON OpTraHU3aIHH;

YMCHUC B3aHMOI[eI>'ICTBOBaTB C COIMAJIbHBIMA UHCTUTYyTaMU B COOTBETCTBUU C UX (bYHKLII/ISIMI/I u
Ha3HaA4YCHUEM,

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;
2) NaTPHOTHYECKOTO BOCTIUTAHMS:
c(OPMHPOBAHHOCTH POCCUHUCKOM Ipa)1aHCKOW UACHTHYHOCTH, IATPUOTHU3MA,;

[IECHHOCTHOE OTHOIIICHNE K FOCYaPCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHSIM POCCHICKHUX YUEHBIX B
obnactu (PU3WKYU ¥ TEXHHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO ITOBEICHUS;

CIIOCOOHOCTD OLCHUBATH CUTYAllUIO U IPUHHUMATH OCO3HAHHBIC PCIICHUS, OPUCHTHUPYSCh HAa
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIILHOCTH y‘IéHOFO;

OCO3HaHHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOIO OYyIIEro;
4) 3¢TeTHYECKOT0 BOCIIMTAHUS:

ICTETUYECKOE OTHOLIEHUE K MUY, BKJIFOYasl 3CTETUKY HAy4YHOT'O TBOPYECTBA, IIPUCYILETO
¢bu3nyecKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:
MHTEpPEC K pa3INuHbIM chepam npodeccHoHaTbHON AeSITENbHOCTH, B TOM YHCIIE CBA3aHHBIM C
($U3MKOM U TEXHUKON, yMEHHE COBEPILIaTh OCO3HAHHBIN BbIOOp Oymymieil mpodeccun u pealn3oBbIBaTh

COOCTBEHHBIC )KU3HEHHEIC IIJIaHBI,

TOTOBHOCTB U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HH;

6) IKOJIOrNYECKOT0 BOCTIUTAHUSI:

c(OpPMHUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpPbl, OCO3HAHUE I100aJIbHOTO XapaKkTepa
AKOJIOTHUECKUX TPOOIIEM;

IJTAHUPOBAHUE U OCYIIECTBICHUE ICMCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUSA LIEJIeH
YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paciIpeHHe ONbITa AEATEIbHOCTH YKOJIOTHUECKOM HAIIPaBIEHHOCTH Ha OCHOBE UMEIOLINXCS
3HaHUU 1O (pU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHMS



chopMHPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI
¢bu3nveckoil HayKw;

OCO3HAHME [ICHHOCTH HAYYHOH IEeSTeTbHOCTH, TOTOBHOCTH B IPOLIECCE N3YUEHUS (PU3UKH
OCYLIECTBIIATH MIPOCKTHYIO U UCCIIEN0BATEIbCKYIO AEATEIBHOCTh HHANBUYaAIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHBbIE yUeOHbIe JeiicTBUS
ba3oBble Jioruueckue JeicTBUA:
CaMOCTOSITENILHO (POPMYITUPOBATH U AKTYaTU3UPOBATH IPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;
ONPEIEATh UEIH AEITEIIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;

pa3padaTbIBaTh IUIaH pelIeHus Npo0IeMbl ¢ YYETOM aHAIN3a UMEIOIIUXCS MaTepHaIbHBIX U
HEMAaTEpHUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHUBBI B ACATCIIBHOCTh, OHCHUBATL COOTBETCTBUEC PE3YJIbTATOB LICJIAM, OLICHUBATH
pUCKHU IMOCJICICTBUI JACATCIIBHOCTH,

KOOPJIMHHUPOBATH U BBIIOJIHATH PA0OTY B YCIOBUSIX PEAJILHOTO, BUPTYAJIbHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE IPU PEIICHUH XXHU3HEHHBIX TPOOIIEM.
Ba3oBble uccienoBareibCcKue 1eHCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH ITOHSATHAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIQJICTh HABBIKAMU Y4eOHO-UCCIIE0BATEIHCKON U MMPOSKTHOH JIeATEILHOCTH B 00JIaCTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MTOMCKY METOJ/IOB PelIeHus 3a1a4 (U3nIecKoro
COJIEpIKaHUsl, IPUMEHEHHUIO PA3JIMYHBIX METO/I0B TTO3HAHMUS;

BIIQ/IETh BUJIAMU JIEATEIHHOCTH 1O MOJyYEHUIO HOBOTO 3HAHMSI, €T0 HHTEPIIPETAIINH,
PeoOPa30BaHUIO U TPUMEHEHHUIO B Pa3IMYHBIX YUCOHBIX CUTYAIHSIX, B TOM YHCJIE IPH CO3/IaHHH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJISITH PUYHMHHO-CIICJICTBEHHBIE CBSI3U U aKTyalIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €&
pelIeHNs, HaXOUTh apTyMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOUX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTpsl U

KPUTEPHUH PELLICHHUS;

AHAJIIM3UPOBATDH MMOJIYYCHHBIC B XOAC PCHICHUA 3ala4r PC3YJIbTAThl, KDUTHYCCKH OLUCHUBATH UX
AOCTOBEPHOCTD, IPOTHO3UPOBATH U3BMCHCHHE B HOBBIX YCIIOBHUAX,

CTaBUTH U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHOMN IEATEIbHOCTH, B TOM YHCIIE
MIpU U3YUYEHUH (PU3UKU;

AaBaTb OUCHKY HOBBIM CUTYyallUAM, OLICHHUBATH HpH06peTéHHBIfI OIIBIT,



YMETb NEPEHOCUTh 3HAHUSA MO (U3UKE B IPAKTHUECKYIO 00IaCTh )KU3HEACITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJICH, TIPeUlaraTb OPUTMHAJIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, Oy CKAIOIINE albTePHATUBHBIC PELICHHUS.

Padora ¢ undopmanueii:

BJIaJICTh HaBbIKAMH MOJyYeHHUS WHPOopMarU GU3UIECKOTO COJIEPIKAHHS U3 HCTOYHUKOB Pa3HbIX
THIIOB, CAMOCTOSATEIBHO OCYIIECTBIIAT IIOUCK, aHAIN3, CACTEMaTU3aLUI0 U MHTEPIIPETALNIO
nH(OpMAaIUU Pa3IMYHBIX BUJOB U ()OPM MpEICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTb UH(OPMALIHH;

UCIOJIb30BaTh CPEACTBA MH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pelIeHUN
KOIHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/1a4 ¢ COOII0eHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKHU O€3011aCHOCTH, TUTUEHBI, peCypcocOepexeH s, IPAaBOBbIX U 3THYECKUX HOPM,

HOPM MH(OPMAIIMOHHON 0€30MTaCHOCTH;

CO3J1aBaTh TEKCTHI (PU3NIECKOTO COICPIKAaHUS B Pa3IMYHBIX (hopMaTax ¢ yu€ToM Ha3HAYCHHS
uHGOpMaLUU U LIEIEeBOH ayIUTOPUH, BEIOUpast ONTUMAIIbHYIO (POpMY IIPEACTABICHUS U BU3YaTIU3aALHH.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUSA:
OCYIIECTBIIATH OOILIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1€ATEILHOCTH;
pacrno3HaBaTh MPEANOCBUIKA KOH(i)J'[I/IKTHI)IX CI/ITyaU;I/Iﬁ U CMATYaTh KOH(l)J'H/IKTI)I;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;
IIOHUMATb U UCIIOJIB30BATh NMPCUMYIICCTBA KOM&HI[HOfI u HHI[HBHI[yaHBHOﬁ pa6OTI>I;

BBI6I/IpaTB TEMATUKy U MCTOAbl COBMCCTHBIX JEHUCTBUH C y‘léTOM O6I_I_II/IX HHTCPCCOB U
BO3MOKHOCTEH Ka)XJ0T0 JJICHA KOJIJICKTHUBA,

MIPUHUMATD 1IETTH COBMECTHOM JIESITEIbHOCTH, OPTaHU30BhIBATh U KOOPJAMHUPOBATH JIEUCTBHS 110 €€
JOCTHKEHHIO: COCTABIIATh ITUIaH JIEUCTBUM, paclipeieNsiTh POJId ¢ yUETOM MHEHUN YYaCTHUKOB,
00CyXJaTh pe3yIbTaTbl COBMECTHOU paboThI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/1A U KaXJA0T0 yYaCTHHUKA KOMaH/Ibl B OOIINIA pe3ybTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC IPOCKTHI, OICHUBATHL UJCHU C IMTO3UIIUKU HOBU3HEBI, OPUTMHAJIBHOCTH,
HpaKTI/IquKOﬁ 3HAYUMOCTH,

OCYLIECTBJISATh MO3UTUBHOE CTPATETMUECKOE MOBEJICHUE B PA3JIMYHBIX CUTYAIUSAX, IPOSBIISATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.



PeryasiTuBHbIe YHUBepPcAJIbHbIE Y4eOHbI€ 1 CTBUS
Camoopranuszaumus:

CaMOCTOSITEJILHO OCYILECTBIIAThH O3HABATEIbHYIO AEATEIbHOCTh B 001aCTH (PU3UKK U aCTPOHOMHH,
BBISIBIISATH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJILHO COCTABJIATH IIJIaH PELICHUS PACUETHBIX U KaUECTBEHHBIX 3a71a4, IUIaH BBIIOJHEHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEAIOYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacupsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U MIPOSBIICHUIO SPYAUIMH B 00J1aCTH PU3UKU, TOCTOSTHHO
MOBBIIIATH CBOM 00PAa30BATEIBHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJbHBII HHTE/JIEKT:

AaBaTb OLICHKY HOBBIM CUTYAllUAM, BHOCUTb KOPPCKTUBBI B ACATCIIbHOCTh, OLICHNBATDH
COOTBCTCTBHUEC PE3YyJILTATOB LCJISAM;

BJIaJC€Th HaBbIKaMU IM03HABATCIILHOM pe(bJIGKCI/II/I KaK OCO3HaHUs COBCPIIACMbIX ILCP'ICTBHI\/JI u
MBICJIMTCJIBHBIX ITPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU 7S OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3E PE3yJIbTAaTOB ACITEIBHOCTH;

IIPUHUMATD ce0s, TOHUMast CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATB MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3E PE3yIbTAaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npouiecce noCTHXXEHNS TMUHOCTHBIX PE3YJIbTaTOB OCBOCHMSI IPOTrpaMMBbl IO (PU3HKE /711 YPOBHS
CpeaHero o01ero oopazoBaHusl y 00y4aroUIXCsl COBEPUICHCTBYETCS SMOIIMOHAIBHBIA HHTEIUIEKT,

Iperoararouii copMUpOBaAaHHOCTE!

CaMOCO3HaHH, BKIITOUYAKOIIECTO CIIOCOOHOCTH MOHUMATh CBOE OMOIIMOHAJIIBHOC COCTOSIHHUE, BUJICTH
HaITpaBJICHUA pa3BUTUS COOCTBEHHOM 9MOLIMOHAILHOM C(I)CpBI, OBITh YBCPCHHBIM B CC6C;

CaMOpPCryJIMpOBaHNd, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMCHHUC IPUHUMATL OTBCTCTBCHHOCTD 3a CBOE
IIOBCIACHHUC, CITOCOOHOCTH aaarnTUupoOBaTbCA K SMOLIMOHAJIBHBIM U3MCHCHHAM U ITPOSABJIATH FI/I6KOCTB, OLITH
OTKPBITBIM HOBOMY;



BHYTpeHHeﬁ MOTHBaNluu, BKJTIOYAIOIICH CTPEMIICHUE K TOCTHXKCHUIO ICIIU U YCIIEXY, OIITUMU3M,
HWHUIUATUBHOCTb, YMCHUC e CTBOBATh UCXOS U3 CBOUX BOBMO)KHOCTGI‘/JI;

OMIIaTHUH, BKJIIO‘IaIOH.[eﬁ CIIOCOOHOCTD ITOHUMATh OMOIHUOHAJIIBHOC COCTOSAHUC APYIUX, YUYUTHIBATD
€ro 1npu oCymeCTBICHUN O6HI€HI/IH, CIIOCOOHOCTE K COYYBCTBHIO U COIICPCIKNBAHHIO,

COIIMAJbHBIX HaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BHICTPAaUBAaTh OTHOLICHUS C IPYTUMH JIOJIbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3pemaTb KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIBTATDI

K xonmy o6yuenus B 10 ki1acce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUI:

JeMOHCTPHPOBAThH Ha MPUMEPAX POJib U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHON HAYUIHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTUM, B TPAKTUUECKOMN JEATEIbHOCTH
JIIOJICH;

YUUTBIBATH T'PAHULIBI IPUMCHCHU S U3YUCHHBIX (1)I/ISI/IIICCKI/IX MOJICIICH: MaTCpHajibHad TO4YKaA,
HHCpLHUaJIbHasA CUCTEMA OTC‘-IéTa, a0COJIFOTHO TBépI[OC TCII0, HICaIbHBIN ra3s, Moaciu CTpOCHUA ra3osB,
)KI/I,Z[KOCTeﬁ u TBép,Z[bIX TCII, TOYCYHBIN SHeKTpI/I‘leCKI/Iﬁ 3apsa IIpyu pCIICHUU (1)I/I3I/I‘16CKI/IX 3ajJa4,

pacrio3HaBaTh (pu3HUYecKHe sABICHUs (IIPOLECChl) U OOBICHATH UX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KMHETHYECKOW TEOPUM CTPOEHUS BELIECTBA U MIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBHUKEHUE, CBOOOIHOE Na/IeHUE Tell, ABUKEHHUE IO OKPY>KHOCTH,
WHEpIMs, B3auMoIeicTBHE Tel, 1updy3usi, OpOyHOBCKOE IBHKEHHE, CTPOSHHUE KUIKOCTEH U TBEPABIX
TeJ, U3MEHEeHHne 00bEMa TeJl IPU HarpeBaHUM (OXJIAXKICHUHN ), TEIUIOBOE pPaBHOBECHE, UCIIApEHUE,
KOH/JICHCALNs, IIJIaBJICHUE, KPUCTAJUIN3AaLUs, KAUIICHHUE, BIIAYKHOCTh BO3/yXa, [IOBBIILICHNE JaBJICHUS ra3a
IIPU €r0 HAIrPEBAHUU B 3aKPBITOM COCYE, CBSI3b MEXK/y IapaMeTpaMU COCTOSIHUSA ra3a B U30IIpoleccax,
JNEKTPU3ALHKS TEJ, B3aUMOJCHCTBUE 3aps10B;

OINMCHIBATh MEXaHUYECKOE ABMKEHUE, UCTIOIb3YS (PU3NUECKUE BEIIMYMHBI: KOOPJAUHATA, TYTh,
IepeMeNIeHIE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUIIa, UMITYJIbC Tela, KHHETUYECKas SDHEPrus,
MOTEHIIMAJIbHAs SHEPTUs, MeXaHndeckas paboTa, MeXaHUYeCKasi MOIIHOCTb; IPH ONMCAHUH NPABUIBHO
TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3YEMBIX BEIMYMH, UX 0003HAUEHUS U €AMHUIII, HAXOJUTh
(GopMyIIBl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMU BEIMUYNHAMY;

OIMCHIBATh U3yUYCHHBIE TEIJIOBBIE CBOIMCTBA TEJ M TEIUIOBBIE SIBJICHUS, UCIIONb3Ys (pU3NUECKHe
BEJINYMHBIL: IABJICHHUE ra3a, TEMIIEpaTypa, CPEIHsS] KHHETUYECKAsi SJHEPIUsl Xa0TUYECKOTO IBUKEHUS
MOJIEKYJI, CPeTHEKBaApaTHUHAasi CKOPOCTbh MOJIEKYJI, KOJTMUECTBO TETJIOThI, BHYTPEHHSS 3HEprus, padboTa
raza, K03()pUIMEeHT 0JIe3HOT0 AEUCTBUS TEIUIOBOTO IBUraTelIs; IPH ONUCAHUH MTPaBUIIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCITIOJIb3YEMBIX BETMYUH, UX 0003HAUEHHS U €AMHUIIBI, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOLIME TAaHHYIO (U3UYECKYIO BEIMUUHY C APYTUMHU BEIMUHUHAM;

OIHCHIBATh U3yUEHHBIE AIEKTPUUECKUE CBOWCTBA BELIECTBA U ANEKTPUUECKUE SBJICHUS (IIPOLIECCHI),
UCNOJb3Ys (PU3NYECKHE BEIMYMHBI: SJEKTPUUECKUH 3aps]], NEKTPHUECKOEe MoJIe, HAmpsKEHHOCTD TOJI,
MOTEHIIMaJ, Pa3HOCTh MMOTEHIIMAJIOB; PU ONKMCAHUU MPABUIILHO TPAKTOBATH (PU3UUECKUN CMBICT
HCIOJIb3YEMBIX BEJIMUNH, UX 0003HAUYEHUS U €AMHUIIBL; YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE TaHHYIO
(buU3NYECKYIO BEIMUMHY C APYTUMHU BEIMUYNHAMU;

aHAJTM3UPOBATh (PU3MUYECKHE MTPOLIECCHI U SBICHUS, UCTIONb3Ysl (PU3MUECKUe 3aKOHBI U IPUHIIMIIBL:
3aKoH BceMupHoro Tsarorenus, |, 11 u 111 3akonsl HproToHA, 3aK0H coXpaHEeHHs] MEXaHUYECKON YHEPTHH,



3aKOH COXPaHEHMsI UMITYJIbCa, MPUHIUI CYNIEPIO3UIIMU CUJT, TPUHIIUIT PABHOIIPABUS MHEPLUATbHBIX
CUCTEM OTCUE€Ta, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUSI BEIIECTBA, Ta30BbIE€ 3AKOHBI, CBS3b
CpeIHell KHHETHYECKOM SHEPTUU TEIUIOBOTO JIBUXKEHUS MOJIEKYJI ¢ a0COJIFOTHOM TeMIiepaTypoi, NepBbIi
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUs IEKTPUUECKOTO 3apsiaa, 3akoH KynoHa, npu 3ToM paziuyaTh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbl, 00JIaCTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHLUIIBI ACHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pas3nuyarh ycaoBUs UX O€30I1aCHOTO MCIIOJIb30BaHMs B IOBCEIHEBHOM KU3HY,

BBITIOJTHATH KCIIEPUMEHTHI [0 UCCIEI0BAHUIO (DU3HUECKUX SIBJICHHUN U MPOIIECCOB C
MCTIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH, IPH 3TOM (OPMYIHPOBATH MpolIeMy/3a1ady U
TUIOTE3y Y4eOHOro 3KCIepUMEHTa, COOMpaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000pY10BaHUSs, IPOBOIUTH
OIBIT U (OPMYIIUPOBATH BHIBOJIBI;

OCYIIECTBISThH MPSMBIE U KOCBEHHbIE U3MepeHUsl (PU3NUYECKUX BEIMYHH, IPU STOM BHIOHPATh
ONTUMAJIBHBINA CIIOCO0 M3MEPEHHS M UCTIOB30BaTh H3BECTHBIC METOBI OIICHKH MOTPEITHOCTEH
HU3MEpEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH MEXAY (PU3NUYECKUMHU BEITMUMHAMMU C HCII0JIb30BAaHUEM IPSMBIX
M3MEPEHUH, TPH TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH pe3yJIbTAaThI MOyYeHHON 3aBUCHIMOCTH
(bu3n4ecKux BEIUYUH B BUJE TaOIUI] U IpaMKOB, JAETIaTh BHIBOJIBI IO PE3YIbTaTaM UCCIIEIOBAHUS;

coOJII0AaTh MpaBuiia 0E30MacHOTO TPyAa IIPH MIPOBEICHUH HCCIEA0BaHUN B paMKaX yueOHOro
AKCIIEPUMEHTA, Y4eOHO-UCCIIE0BATEIbCKOM U MPOEKTHOMN AESITEIbHOCTU C UCIIOIb30BAaHUEM
WU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemaTh pacu€THhIE 3a7]a4M C SBHO 3aJaHHON (PU3NUECKON MOJAECIIBIO, UCTIONB3YS (PU3NUYECKUE
3aKOHBI ¥ PUHIIHUIIBI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4M BHIOMPATh (PU3UUYECKYIO MOJIENb, BBIICTATh
(bu3MYecKre BETUIMHBI U (DOPMYIIbI, HEOOXOIUMBIE /IS €€ PEIICHHS], POBOAUTH PACUETHI U OIEHUBATH
PEAbHOCTH MOTYYEHHOTO 3HAYEHUS (PU3NIECKON BETHYHHBI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO LIETIOUKY
pacCyXJIeHUI ¢ ONOPOi Ha M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

WCTIOJIH30BATh TPU PEIICHUH YIeOHBIX 3a7[ad COBPEMEHHBIE MHPOPMAIIMOHHBIE TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALUU U NIPECTaBICHUs yUeOHOM U HAy4YHO-TIOMYJISIpHON
nH(OpPMAIINH, TIOYIeHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHIECKN aHATTM3UPOBATH MOTydaeMyO
nH(pOpMaINIo;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TT0 (PU3UKE B IOBCETHEBHOM KU3HHU I 00eCTIeYeHUS
0€30macHOCTH MPU 0OpaIeHNu ! ¢ TPUOOpPaMHU U TEXHUYECKUMHU yCTPOHCTBAMH, JTsI COXPAHEHUS
3JI0pOBbS U COOJTIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPY>KaloIel cpeie;

paboTaTh B rpyIIIe C BHITOJIHEHUEM Pa3IMYHBIX COL[UAIBHBIX POJIeH, MIIaHUPOBaTh pabOTy IPYIIIbL,
palMoHAIBHO pacHpeAeNsaTh 00SI3aHHOCTH U IJIAHUPOBATH JIEATEILHOCTh B HECTAH/IAPTHBIX CUTYallUsX,
a/IeKBaTHO OIIEHMBATh BKJIAJ KaX0T0 U3 YUaCTHUKOB T'PYIIIBI B pELIEHHE pacCMaTpUBAaEMOM MPOOIIEMBI.



K xoniy o0y4enus B 11 kiiacce npegMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUIL:

JI€MOHCTPHPOBATh Ha MPUMEPAxX POJib U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHON HAYIHOM
KApTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B IPAKTUYECKOHN AEATEIbHOCTU
JIO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS N3yYCHHBIX (PU3NUECKUX MOJETICH: TOUCUHBINA IIEKTPUYESCKHUMA
3apsj, JIy4 CBETA, TOYCYHBI UCTOYHUK CBETA, AEPHAS MOJAEIb aTOMA, HYKJIOHHAs! MOZEJIb aTOMHOI'O
Apa IpU pelIeHnu PU3MUECKUX 3a7ay;

pacno3HaBaTh (PU3NYECKHE SBICHUS (IIPOLIECCHI) U OOBICHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU M KBAHTOBOW (DPM3UKH: DIEKTPUUECKasi IPOBOJUMOCTb, TEINIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JICHCTBHUS TOKA, B3aMMOACHCTBHE MarHUTOB, SJIEKTPOMArHUTHAS UHYKLIUS,
NeiCTBUE MArHUTHOTO TOJISl HA IPOBOIHHUK C TOKOM M JIBMIKYIIUKCS 3apsi]], 3IEKTPOMArHUTHbIE
KOJICOAHHS ¥ BOJIHBI, IPSIMOJIMHEHHOE paclpoCTpaHeHHEe CBETa, OTPAXKEHUE, IIPEIIOMIICHUE,
uHTephepeHIys, Au(paKIus 1 NOIAPU3aUI CBETa, TUCTIEPCHS CBETA, (POTOAIEKTPUICCKHMA dPPEKT
(poroaddext), cBeTOBOE NaBneHNE, BOSHUKHOBEHUE JTMHEHUATOTO CIIEKTpa aToMa BOJOPO/a,
€CTEeCTBEHHAS U HCKYCCTBEHHAsI PaJOAKTUBHOCTB;

OIMCHIBAaTh U3yUEHHBIE CBOICTBA BEILIECTBA (AJIEKTPUUECKHUE, MAaTHUTHBIE, OITUYECKUE,
JIEKTPUUYECKYIO TPOBOJAMMOCTh Pa3IMUHBIX CPel) U JIEKTPOMArHUTHbIE BJICHUS (IIPOLIECCHI), UCTIONb3Y S
(u3nvecKre BEIMYMHBL: HIEKTPHUUECKUH 3apsi, CHIIa TOKa, SJEKTPUIECKOE HAMPSDKEHHE, IIEKTPUIECKOE
COIIPOTHBIICHUE, PA3HOCTh [TOTEHIMAJIOB, JIEKTPOABMKYIIAsl CUila, paboTa TOKa, MHAYKLUSA MAarHUTHOTO
noJisi, cwiia Amnepa, cuiia JIopeHua, UHAYKTUBHOCTb KaTYIIKH, SHEPTHsI dJEKTPUYECKOTO U MAarHUTHOTO
H0JIeH, IeproJl ¥ YacToTa KoJiebaHui B KojeOaTeIbHOM KOHTYpE, 3aps/] U CHJIa TOKa B Ipoliecce
rapMOHUYECKUX JIEKTPOMArHUTHBIX KoJeOaHmid, POKYCHOE pacCTOSHHE U ONTHYECKasi CHJIa JIMH3BI, TIPU
OIMCaHUU NPABUIBHO TPAKTOBATh (PU3MUECKUIT CMBICI HCIOIb3yEMbIX BEJIMYMH, UX 0003HAYECHUS U
€IMHHULIbI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3NUECKYIO BETUUYHUHY C IPYTUMHU
BEIINYUHAMU;

OIMUCBIBATHb U3YUCHHLIC KBAHTOBBIC AABJICHUA U ITPOLICCCHI, UCIIOJIb3Ys (I)I/BI/ILICCKI/IG BCJIMYHUHBI:
CKOPOCTDB 2JICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTAa CBETA, DHEPIrUd U UMITYJIbC q)OTOHa, nepruona
nojrypacnana, SHEprus CBA31U aTOMHBIX A4CP, IPU OIMUMCAHUU IMTPABHUIJIBHO TPAKTOBATH (1)I/I3I/I‘{GCKI/II>'I CMBICJI
HCIIOJIB3YEMBIX BCJIINYHH, UX 0003HaUYCHHS U CAWHUIBI, YKa3bIBaATh Q)OpMy.]'IBI, CBA3LIBAOIINEC JaAHHYIO
(1)I/I3I/I‘-ICCKYIO BCJIIMYUHY C ApYTHUMU BCINYNHAMU, BBIYUCIIATH 3HAYCHUC (1)I/I3I/I‘leCKOI\/’I BCIINMYHUHBI;

AHAJIIM3UPOBATH (1)I/ISI/ILI€CKI/I€ IMpOUECCChI U ABJICHUS, UCITOJIB3YS (1)I/I3I/I‘ICCKI/IG 3aKOHBI 1 TPUHIUIIBI:
3akoH OMa, 3aKOHBI IOCJIEJOBATENBHOTO U MAapaJuIeIbHOTO COEAMHEHUS TPOBOIHUKOB, 3aKOH JIKOyIIsa—
JleHna, 3aK0H 2E€KTPOMAarHUTHOW MHYKLINH, 3aKOH MPSAMOJINHEHHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI
OTpa)kKeHHUS CBETA, 3aKOHBI MTPEIOMIICHUS CBETa, YpaBHeHHE DiHIITeHa 11 poTodddekTa, 3aKoH
COXPaHEHHUs YHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHHUS AIEKTPUUYECKOT0 3aps/ia, 3aKOH
COXpaHEHHUsI MacCOBOT'0 YHUCIIA, OCTYJIaThl bopa, 3aK0H paIn0aKTUBHOTO paciajia, Ipu 3TOM Pa3indaTh
CJIOBECHYIO ()OpPMYITMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BEIPAKEHHUE U YCIIOBHS (TpaHUIIbI, 00J1acTH)
MIPUMEHUMOCTH;

OIIpEAEIATH HAPaBIEHUE BEKTOPA MHIYKLIMN MarHUTHOTO I10JIsI TPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cunsl Jlopenna;

CTPOUTH U ONMUCHIBATH I/I306pa)KCHI/IC, CO31aBacMOC IJIOCKHUM 3€pKaJIOM, TOHKOH HHHBOﬁ;



BBITIOJTHATH SKCIIEPUMEHTHI [0 HCCIIEI0BAaHUIO (DU3MUECKUX SIBJICHHUN U IPOIIECCOB C
MCTIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: TIPU 3TOM (hopMyIupoBaTh pobdiaemy/3agauy u
TUIOTE3y Y4eOHOro 3KCIepUMEHTa, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHUs, IPOBOIUTH
OTIBIT U (OPMYIIUPOBATH BHIBOJIBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYNH, IPH TOM BBIOMPAThH
ONTUMAJIbHBIN CIIOCO0 U3MEPEHNUS U UCII0b30BaTh U3BECTHBIE METO/IbI OLIEHKHU IOIPEIIHOCTEMN
U3MEPECHMU;

UCCIIEI0OBATh 3aBUCUMOCTH (PU3UUECKUX BEITMUMH C UCTIOIBb30BAHUEM MPSIMBIX U3MEPEHUIL: IPH
3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBATH Pe3yIbTaThl MOTYYECHHON 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIE TAOJHI U TPaPHKOB, AETaTh BEIBOBI 10 PE3yJIbTaTaM MCCIIEI0BAHMS;

co0IroAaTh MpaBuiia 6€30MacHOTo TPyAa MPH MPOBEICHUHU UCCIICOBAHUI B paMKaxX y4eOHOTro
HKCHEPUMEHTA, YIeOHO-MCCIeI0BATEIbCKON M MPOSKTHON ACATEIBHOCTH C UCIOIB30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemaTh pacuéTHbIE 3aJ]a4H C SIBHO 33/1aHHON (PU3MYECKOI MO/IENbI0, NCIIONb3Ys (PU3nYecKHe
3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a]1a4M BHIOMPATh (PU3UUYECKYIO MO/JIEINb, BBIIEIATh
¢bu3nyeckre BeIMYUHBI U (HOPMYIIbl, HEOOXOAUMBIE /ISl €€ peleH ], IPOBOIUTH Pacy&Thl U OLICHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAYCHUST (PU3HUUECKON BEITMYMHEI;

peliaTh KA4YC€CTBCHHBIC 3aJa4u: BbICTPANBATDH JIOTUUCCKH HECIIPOTUBOPCUUBYIO LICTIOUKY
paccyxcz[eHI/n?I C OHOpOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMEPHOCTH U (I)I/ISI/IIICCKI/IG SABJICHUA,

WCITIOJIB30BATh TPU PEIICHUH YIeOHBIX 3a7a4 COBpEeMEHHbIE HH(POPMAITMOHHBIE TEXHOIOTHU IS
MIOMCKA, CTPYKTYpPHPOBAHHS, HHTEPIPETALUH U MPECTABICHUS yueOHOW M HAyYHO-TIOMYJISIPHOM
nH(pOpMAIINH, TIOTYIEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUIECKU aHAJTM3UPOBATH MOTydaeMyIO
HuH(pOpMaINIO;

OOBSICHATH MPUHITUIIBI JEUCTBHS MAIITUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3nuyaTh YCIOBHS
X 0e30IMacHOr0 UCIIOJIb30BAHUS B IOBCEIHEBHON JKU3HH;

MIPUBOJIUTH PUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

HCIIOJIB30BATh TCOPETUICCKUC 3HAHUA T10 (1)I/IBI/IK€ B HOBCC]IHGBHOI\/'I KU3HU OJIA oOecrieueHns
0€30MacHOCTH MPH OOpaIeHUH ¢ TPUOOPaMU U TEXHUUECKIUMH YCTPONCTBAMH, JUISI COXPaHEHHS
3IIOPOBBSI U COOITIOJICHHUSI HOPM SKOJIOTUYECKOTO TTOBE/ICHUS B OKPYXKAFOIIEH cpene;

paboTaTh B rpYyIIIE C BHITOJHEHUEM PA3IMYHBIX COL[UAIBHBIX POJIEH, IIaHUPOBAaTh padbOTy rPyIIIbL,
paIoHaIBHO paclpeaensiTh 00I3aHHOCTH U TIAHUPOBAThH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIUSX,
a/IeKBaTHO OIIEHMBATh BKJIAJl KaX0T0 U3 YUaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MPOOIEMBI.

COJAEPXAHUE OBYUYEHUSA
10 KJIACC (68 1yacoB)

Pazpnen 1. ®usuka u MeToabl HAy4HOro no3nanus (1 gyac)

®uznka — Hayka o npupoze. Hayuneie MeTobl MO3HAHUS OKpYsKarolero mupa. Pois
HKCHEPUMEHTA U TEOPUH B IIPOIEcce MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.



MopenupoBanue GU3NIECKUX SBICHUN U TIpolieccoB. Hayunple runore3sl. U3N4ecKre 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Poinb 1 MecTo pu3nKK B JOPMHUPOBAHUU COBPEMEHHON HAYYHOH KAPTHHBI MUPA, B IPAKTHIECKOM
JESATEIIBHOCTH JIFOJEH.

Jlemoncmpayuu

AmnanoroBbie 1 U(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.
Pa3nen 2. Mexanuka (34 gaca)

Tema 1. Kunemamuxa(lluacos)

Mexannueckoe nBrxkeHre. OTHOCUTEIbHOCTh MEXAaHUYECKOTO ABMKeHusA. Cucrema oTcyéra.
Tpaexropus.

[Tepemernienue, CKOpOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepUaIbHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. Cllo)KeHHe IEpEMEIICHUI U CII0KEHHE CKOPOCTEH.

PaBHOMepHOC " paBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABUIKCHUC. Fpa(i)I/IKI/I 3aBUCUMOCTH KOOpAHHAT,
CKOpPOCTH, YCKOPCHUS, ITYTH U NICPEMCIICHU A MaTepHaJIBHOﬁ TOYKHU OT BPECMCHU.

CBoboaHoe najzieHue. Y cKkopeHrue cBOOOIHOTO MaIeHus.
KpuBonuneiinoe nuxenue. JIBuxeHne MaTepuaibHOM TOUYKH MO OKPY>KHOCTU C TIOCTOSTHHOM 1O
MOJYJIIO CKOPOCTBIO. YTIIOBast CKOPOCTh, JIMHEWHAsi CKOpocTh. [lepron n yactora odpamieHusl.

HeHTpOCTpeMI/ITCHBHOG YCKOpPEHHUC.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUIAOMETP, ABUKCHUE CHAPSIOB, LIEITHbIC
U pEMEHHBIE MIEPEIAYUH.

Jemoncmpayuu

Mopenb cucteMbl OTCUETa, UILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHust CBOOOHOTO MaICHHS.

Hamnpasnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopusie padomot

N3yueHnne HepaBHOMEPHOTO ABMKEHUS C 1IEJIbI0 ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

I/ICCJ’IG}IOB&HH@ COOTHOLICHUA MCKIY IIYTAMU, HpOfI}IeHHBIMH TCJIOM 3a MOCJICA0BATCIIbHBIC PABHLBIC
MMPOMCIKYTKU BPEMCHHU ITPHU PABHOYCKOPCHHOM JIBUKCHUU C HavyaJlbHOM CKOpPOCTBIO, paBHOﬁ HYJIIO.



N3ydeHue nBH>KEHUS 1IapuKa B BI3KOW HKUJKOCTH.

W3ydenune qBUKeHUs Tea, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa(lluacos)

[Ipunnun otHOcHuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MIHEepumanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoit 3akon HeroToHa 117151 MaTepraibHON
ToukH. Tperuii 3akoH HploTOHA [171s1 MaTepHalIbHBIX TOYEK.

3aKkoH BceMUpHOro TsroreHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoyibxeHus:, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUS U cuia TpeHus nokost. Koadduuuent tpenus. Cuna conpoTuBIeHUs IPU ABUKEHUU Tela B
KHUJKOCTHU WU rase.

[ToctynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COIOTHO TBEPAOIO TeEA.

MOMEHT cuJIbl OTHOCUTEIBHO OCH BpauleHus. [lneuo cuisbl.

Tema 3. 3akonst 2uopo — u aspocmamuxu (4 vaca)

PaBHOBecue MarepuallbHOM TOUYKHU. Y CJIOBUS pAaBHOBECHUS TBEPABIX Tell. LIEHTp TshkecTH TBEPLOTo
Tena. Bunbl paBHOBecHs TBep/bIX Tell. JlaBiaeHue B )KUAKOCTSX U razax. 3akoH Ilackans. 3akon

ApXI/IMeI[a. VYcnoBue niaaBaHus Tell

Texanaeckue yU[’pOﬁCTBﬂ " NPaKTHYCCKOC MPUMCHCHUC: ITIOAIINITHUKH, IBUKCHHNEC NCKYCCTBCHHBIX
CITYTHHUKOB.

Jemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMalnu.

HesecomocTs. Bec Tena npu ycKOpEHHOM MOABEME U MAJICHUH.
CpaBHeHHE CUJT TPEHUS TIOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Buabl paBHOBECHSI.



Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot
N3yyenue nuxenus Opycka 1o HaKJIOHHOH MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U PE3NHOBOM 00pasIe, OT
ux aeopmanuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO Tella, UMEIOIIETO OCh BPAILLICHUSI.
Tema 4. 3axonnvt coxpanenus 6 mexanuxe (8 uacos)

Nmmynbe MmaTepuanbHON TOUKHU (Tela), CUCTEMbI MaTepUaIbHBIX TOUYEK. IMITyIbC CHUIIBI U
HM3MEHEHHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTuBHOE ABUKEHUE.

Pabotra crisl. MOIIHOCTD CHJIBL.
Kunetndeckast sHeprusi MaTepuaibHON TOUkH. Teopema 00 N3BMEHECHUH KHHETUYECKOW SHEPTHH.

[TotenunanpsHas sueprus. [loreHnnanpHas sHeprus ynpyro aeGopMupoBaHHON MPYKUHBL.
[ToTenunanpHas 3Heprus Tena BOIM3U OBEPXHOCTH 3EMIIH.

HOT@HHI/IEUIBHBIG N HCIIOTCHIMAJIbHBIC CHUJIBI. CBs13b pa60TBI HCTIOTCHIHAJIBHBIX CHJI C UBMCHCHUECM
MEXaHUYECKOM OHCPIUr CUCTEMBI TCII. 3aKkoH COXpPaHCHUMA MEXaHHYICCKOM SHCPIUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHru4ecKue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, IPYKUHHBIM MUCTOJIET,
JBIKEHUE PaKeT.

Jemoncmpayuu

3aK0oH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE NBMKEHUE.

[Tepexon moTeHIIMATBLHON PHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot

N3ydenne abCOMOTHO HEYNPYTOTO Yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3M paOOTHI CHUITBI ¢ U3MEHEHNEM MEXaHUYECKOM PHEPTUH Tejla Ha IpuMepe
pacTsKEHUs PE3UHOBOTO XKIyTa.

Pasnen 3. Mosekyasipaasi puznka u TepmoauHamMuka (21 yac)

Tema 1. Ocnoevt monexynapuo-kunemuyeckou meopuu (10 uacoe)

OCHOBHBIE TTOIOKEHUS MOHCKyanpHO-KI/IHeTquCKOﬁ TEOPHUH U UX OIBITHOC 000CHOBaHHE.
BpoynoBckoe nBmxenue. Auddysusa. Xapakrep ABHKEHHS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.

Mopenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX TENl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE dTUX
Mozenei. Macca u pazmepsl Mmosekyi. KonnuectBo BemiectBa. [locTostnHas ABoraapo.



TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcust.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETHUECKON TEOPUH UICAIbHOTO
ra3za. AOCOJIIOTHas TeMIIEpaTypa Kak Mepa CpeAHel KUHETUYECKOW SHEPTUU TETUIOBOTO JABUKEHUS
yactuil raza. [llkana temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHenre MeneneeBa—Kiianeiipona.
3akon Jlanbrona. M3omporieccsl B uaeaqbHOM Ta3e ¢ IMOCTOSHHBIM KOJMYECTBOM BelecTBa. I’ padudeckoe
MpeJICTaBJICHHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n3o0apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnbITHI, TOKA3bIBAIONINE TUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpaduu MOJIEKYJT OPraHUYECKUX
COETUHEHUH.

OmnpiTel 10 AU PY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Mogens onbita LlTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOCHCTBHUA.
Monens, WUTIOCTPUPYIOLIas MPUPOY JaBICHUS ra3a Ha CTEHKH COCya.

OnbIThI, WJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UI€aTbHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot

Omnpenenenne Macchl BO3yXa B KJIaCCHOM KOMHAaTe Ha OCHOBE U3MEpEeHHU 00bEMa KOMHATHI,
JaBJICHUs U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty TapaMeTpaMU COCTOSTHUS pa3peKeHHOTo Ta3a.

Tema 2. Ocnosvt mepmoounamuxu (6 uacos)

Tepmonnnamuyeckas cucremMa. BHyTpeHHsIs SHEprusl TEpMOIMHAMUYECKONW CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs SHEpTUs 0JTHOATOMHOTO UJICAIBHOTO Ta3a.
Bune! Terionepenadn: TeIONPOBOTHOCTE, KOHBEKITUS, U3TyUCHHE. Y AelbHAS TETUIOEMKOCTD BEIIECTBA.

KonnuecTBo TEmIOTHI IIpu TeruIonepeaavc.

[Tonsarue 06 agunabatHoM mporecce. [lepBriit 3akoH TepMoarHaMUKH. [IpuMeHeHne nepBoro 3akoHa
TEPMOJUHAMUKH K n3onpoueccam. I'paduyeckas nHTepnperanus paboThl rasa.

BTtopoii 3akoH TepmoanHamMuky. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.
Tennobie MamuHbl. [IpuHimne! neiictBus TemnoBbix MamuH. [Ipeobpa3oBanus sHEpruu B
TeruIoBbIX MamuHax. Koadduient nonesnoro aerctsus ternoBoil mamuHel. [{ukn KapHo u ero

KO3(I)(I)I/II_II/ICHT MOJIC3HOI'0 JEeHCTBUS. OKOJIOTIYECKHE HpOGJ’ICMBI TCIIJIOOHCPICTUKH.

Texnuueckue YCTpOﬁCTBa " NPAKTHYCCKOC MPUMCHCHUC: IBUTATCIIb BHYTPCHHCTO CIrOPAHUS,
OBITOBOM XOJIOOUIIBbHUK, KOHAUIIUOHED.



Hemoncmpayuu

V3MeHeHre BHYTPEHHEH SHEPTUH Tela MIPU COBEPIICHUH Pa0OThI: BBUIET MPOOKU M3 OyTHUIKH 0]
JEHCTBHEM CXKATOTO BO3/lyXa, HarpeBaHue 3(hupa B JIATYHHOU TpyOKe IMyTEM TpeHUS
(BuICOIEMOHCTpAITHS ).

N3meneHnue BHyTpeHHEH 3HepTruu (TemMrepaTyphl) Tella Ipy TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3LYITHBIM OTHUBOM).

Monenu mapoBoii TypOHHEI, IBUTATEIsl BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTO JIBUTATEIIS.
Yuenuueckuii skcnepumenm, nabopamopusie padomot

N3Mepenne yienbHOM TEMI0EMKOCTH.

Tema 3. Acpezamnuie cocmosanusn eeugecmea. Dazoswvie nepexoowt (5 uacos)

[TapooGpazoBanue u koHaeHcanus. Vicnapenue u kunenue. AGCOIIOTHAs U OTHOCUTEIIbHAS
BJIAKHOCTB BO3/yXa. HaceileHHbIN nap. Y esbHas TemoTa napooopa3oBaHysl. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUS OT 1aBJICHHUS.

Tépnoe Teno. Kpucraminueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB KpUCTAILIOB. JKuakue

kpuctaibsl. CoBpeMeHHble MaTtepuansl. [InaBnenue u kpuctammzanus. Y aelbHas TeIuioTa IIaBJIeHHs.
CyO6numarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHn4ecKue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP,
TEXHOJIOI'MH MOJyYEHHs] COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue nmpu moHW>KEHHOM JaBICHUU.

CrniocoOsl U3MepeHus BIaKHOCTH.

Habmtoienne HarpeBaHus ¥ MIaBICHUS KPUCTALTHIECKOTO BEIIECTBA.
JleMoHCTpalust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomot

I/IsMepeHHe OTHOCUTEIBLHOHN BIaKHOCTH BO3ayXa.

Paznen 4. Daekrpoannamuka (11 yacon)

Tema 1. Inekmpocmamuxa (11uacoe)



DJIeKTpu3anus Teil. DIEKTPUYECKUi 3apsia. [IBa Buaa snekTpudeckux 3apsaoB. [IpoBogHukwy,
JTUAJIEKTPUKU U TTOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsioB. 3akoH Kynona. ToueuHbli 35eKTpUUYECKUM 3apsii. DIEKTPUUECKOE TOJIE.
Hanpsxk€anoctsb anexTpuyeckoro noss. [IpuHiun cynepno3unuu 3eKTpruieckux nosuei. Jluaum

HaNpsKEHHOCTH AJIEKTPUYECKOTO TT0JISL.

Pabota cun anexrpocrarudeckoro nois. Ilorennuan. PasHocts norenuanos. [IpoBogauky u
IUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM I1oJ1e. JIU3IeKTpuiecKas IpOHULAEMOCTb.

OnektpoémkocTh. KoHeHcaTop. DmeKTpoEMKOCTD IJIOCKOT0 KOHIEHCATOpa. DHEPTrust
3apsDKEHHOT0 KOHJIEHCATOopa.

TexHnueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHUE: IIEKTPOCKOIL, FIEKTPOMETP,
ANEKTPOCTATUYECKAS 3alIUTa, 3a3€MIICHHE JIIEKTPONPUOOPOB, KOHACHCATOP, KOMMPOBAIBHBIN ammapar,
CTpYHHBIN IPUHTED.

Hemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumopeiicTBue Ha’IEKTPU30BAHHBIX TEJI.

DIEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3alluTa.

Z[I/IZ)J'IGKTpI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.

3aBUCHMOCTD 3J'ICKTpOéMKOCTI/I IJIOCKOI'0 KOHACHCATOpa OT IJIOMAAu IMJIACTUH, paCCTOAHUSA MEKIY
HUMH U HHBH@KTqueCKOﬁ IIPOHUIIaCMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii skcnepumenm, nabopamopusie padomot

N3Mepenne 351eKTPOEMKOCTH KOHIEHCATOPA.

IMoBTOpenue (1yac)

Mex npeaMeTHbIe CBSA3H

Nzyuenne kypca pusuku 6a3oBoro ypoBHs B 10 kacce oCylIecTBISETCS C YYETOM
coJiepKaTeNIbHBIX MEX MPEIMETHBIX CBSA3E€H ¢ KypcaMy MaTeMaTHUKH, OMOJIOTHH, XUMHH, Teorpadun u
TEXHOJIOTHH.

Meswc npeomemmvle nonsimusl, CBI3aHHBIE C N3YYEHUEM METOJIOB HAYYHOT'O TIO3HAHUS: SIBJICHUE,

Hay4HBIN (DaKT, TUIIOTE3a, (PU3NYECKas BEIMYNHA, 3aKOH, TEOPHs, HAOII0IeHNe, YKCIIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, UBMEPEHHUE.



Mamemamuxa: pelieHNEe CUCTEMb] YpaBHEHUH, JIMHEHas (QyHKIHSI, Mapadoia, Turepoosia, ux
rpaduKy U CBOMCTBA, TPUTOHOMETpHYECKHE (QYHKIIUU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMHU Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonozus: Mexannueckoe IBXKEHUE B )KUBOM npupoje, tuddy3us, ocMoc, TenI000MeH KUBbIX
OpraHu3MOB (BH/IbI TEIUIONEPEAAUU, TEIIJIOBOE PABHOBECHE), HICKTPUUECKHUE SBJICHUS B )KUBOU MPUPO/IE.

Xumus.: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TeIJIOBbIE CBOWCTBA TBEPIBIX Tell, )KUJIKOCTEH U ra3oB, 3JEKTPUUECKHE CBOMCTBA METAIJIOB,
AIEKTPOJUTAYECKAS TUCCOLMALINSI, TaTbBaHUKA.

l'eocpagpus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKe IBUKEHHUM ¢ UCIIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUITHUKY, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHMSI UMITYJIbCA B TEXHUKE (paKera, BOAOMET U JPYTrue),
JBUTATEIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBOI XOJIOAUIBLHUK, KOHAULIMOHED,
TEXHOJIOTHUHU IMOJIYYCHHA COBPCMCHHBIX MATCPHUAJIOB, B TOM YHCJIIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOT'MH,
ANEKTPOCTATUYECKAS 3alUTa, 3a3€MIICHHE JIIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIN IPUHTED,
AJIEKTPOHArpeBaTEILHBIC MPUOOPHI, SIIEKTPOOCBETUTEILHBIC TPHOOPHI, FATbBAaHHKA.

11 KJIACC (68 gyacoB)
Pa3pnen 4. DuekTpoannaMuka (mpojaoJikenue) (24 yaca)

Tema 2. Ilocmoannstit nekmpuueckuii mok. Toku ¢ paznuunsix cpedax (14uacos)

DNEeKTpUYECKH TOK. Y CI0BUS CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. Mictounuku Toka. Cuia
TOKa. IIOCTOAHHBIN TOK.

HanpsmceHI/Ie. 3akon Oma IJIg ydacCTKa ILICIIN.

9HGKTpI/I‘IeCKOC COIIPOTUBJICHHC. YaenpHOE COIIPOTUBJICHNUEC BCIICCTBA. HOCJ’ICI[OB&TCJIBHO@,
napajjiCJbHOC, CMCIIAHHOC COCANHCHUC ITPOBOAHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIennia. MOmHOCTb 3IEKTPUYECKOTO TOKA.

DNEeKTPOABMKYILAs CUJIa U BHYTPEHHEE COMTPOTUBIICHUE UCTOYHUKA TOKA. 3aKOoH OMa U1sl MOJTHOM
(3aMKHYTOM) AnekTprueckoit nenu. KopoTkoe 3aMpIkaHHeE.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTh COIPOTHUBIICHUS METAIJIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuuecKnuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyUKOB.

[TonynpoBoanuku. CoOCTBeHHAsI U TPUMECHAs TPOBOAMMOCTH OTYNPOBOIHUKOB. CBOMCTBA p—N-
nepexona. [loxynpoBoJHIKOBBIE TPHOOPHI.

DNEeKTPUUYECKHUI TOK B pacTBOpax U paciuiaBax 3JEKTPOJIUTOB. DIIEKTPOIUTHUECKAs JUCCOLIHAITHSI.
DIIEKTPOJIN3.

DnexTpuueckuil ToK B razax. CaMoCTOSTENbHBIN U HecaMOCTOSTeNbHbIN pa3psa. Monnus. [lna3ma.



TexHudeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: aMIIepMETP, BOJILTMETP, pEOCTar,
MCTOYHMKH TOKA, JICKTPOHArPEBATENIbHBIE TPUOOPHI, 3JIEKTPOOCBETUTENIBHBIE IPUOOPHI, TEPMOMETP
COMPOTHUBIICHHUS, BAKYYMHBIN AMOJI, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MMOTYIIPOBOAHUKOBBIN JIHO/I,
TraJIbBaHUKaA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHJIbI TOKA U HAIIPSAXKCHUS.

3aBHCHUMOCTh COIIPOTUBJICHUS TUIMHAPHUICCKUX IIPOBOJHUKOB OT JJIMHBI, IIJIOMAAN ITOIICPEYHOI'O
CCUCHUA U MaTCpuaja.

CMemnranHoe COCAUHCHHNC ITPOBOJHUKOB.

[Ipsimoe n3Mepenue 3aeKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblKkaHKE raJlbBAHUYECKOT0 3JIEMEHTA U
OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS NPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

N3y4yeHne cMEIaHHOTO COEUHEHNS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHUITbl MICTOYHUKA TOKA U €0 BHYTPEHHET 0 COIIPOTUBIICHHUS.

Hab6mronenue snexrposnusa.

Tema 2. Maznummnoe none. dnexmpomaznumnasn unoykuus (10 uacos)

ITocTosiHHBIE MarHUTHI. B3anMoaelicTBHE MOCTOSHHBIX MarHUTOB. MarauTHoe nojue. Bektop
MarHuTHOM MHAYKIMU. [ [puHIMI cynepno3uuny MarHuTHBIX 1osiel. JIMHUM MarHuTHOM MHIYKIIWH.
KapTuna muHUI MarHMTHONW MHAYKIMU MOJI TOCTOSIHHBIX MarHuTOB.

MarauTtHoe nose NpoBOAHMKA C TOKOM. KapTuHa TMHUI MHIYKIMU MarHUTHOTO TOJIS IJTMHHOTO
MPSIMOTO MTPOBOJHUKA M 3aMKHYTOT'O KOJIbIIEBOI'O IPOBOIHMKA, KAaTYIIKU ¢ TOKOM. OmbIT Dpcreaa.
B3aumoseiicTBiue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, €€ MOZly/Ib U HarnpaBiieHUE. J|BUKEHUE 3apsyKeHHON YacTUIIBI B OJJHOPOIHOM
MarHuTHOM Tofie. Pabota cumsl JlopeHnia.

SIBrieHME MEKTpOMarHuTHOW MHAYKUMU. [IOTOK BEKTOpa MAarHUTHOM MHIYKIIUH.
DNEeKTPOABUKYINAS CUJIa MHAYKIIMU. 3aKOH JIEKTPOMarHuTHOU nHIyKinu dapajes.



BuxpeBoe anekrpudeckoe mose. INEeKTPOABIIKYIIAS CUla UHIYKIUH B IPOBOJHUKE, ABHKYIIEMCS
MOCTYMATeJIbHO B OAHOPOJIHOM MarHUTHOM MOJI€.

IIpaBuio Jlenna.

NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMU. DJIEKTPOABIKYIIAs CHJIa CAMOUHTYKIIUH.
OHeprust MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DNeKTPOMarHuTHOE MOoJIe.

Texuanueckue YCTpOﬁCTBa " MPaKTUYCCKOC ITPUMEHCHUEC. ITIOCTOSAHHBIC MAIrHUTEI, DJICKTPOMAardHuThlI,
QJICKTPOABUIATCIIb, YCKOPHUTECIIN 3JICMCHTAPHBIX YaCTULl, THAYKIIMOHHAA I1CYb.

Jemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE FIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TOJIS.

B3aumopeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JeiicTBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON MHAYKIUU.

IIpasuio JleHua.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHIAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.

SBnenne caMOMHIYKITUH.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot

N3yueHrne MarHuTHOTO MOJIsI KaTYLIKH C TOKOM.

UccnegoBanue necTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMAarHUTHOM MHIYKIUU.
Paznen 5. Kosiedoanust u BosiHbI ( 26 yacoB)

Tema 1. Mexanuueckue Konebanus u 60nnl (7 4acoe )

Koneb6arenpnas cuctema. CBOOOIHBIE MEeXaHUYECKHE Koebanus. ['apmoHndeckue KoneOanms.
[lepuon, yactoTa, ammuTyaa u ¢aza konedanuil. [IpyxuHHbINH MasTHUK. MaTeMaTH4eCKUii MasiTHUK.

VYpaBHeHHe rapMoOHHUecKuX kKosnebanuil. [IpeBpailenue sHepruy npu rapMOHMUECKUX KOJIeOaHUSIX.
[IpencraBnenue o 3aTyxaromux kojaeOaHusX. BelHyXk1eHHbIe MexaHUYecke Konebanus. Pezonanc



MexaHnueckue BOJIHBIL, yCIIoBUs pacipocTpaneHus. [lepuoa. CkopocTs pacipocTpaHEHMs U JUIMHA
BoJiHBL [lonepeunslie u mpoobHbIe BOJTHBL. MHTephepeHus u qudpakiuus MEXaHUYECKHX BOJIH.

3Byk. CkopocTb 3ByKa. I pomMkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.
Tema 2. «InekmpomazHumnbsle Konedbanus u oansl (8 uacos.).

Konebatenbublit KOHTYp. CBOOOIHBIE IIEKTPOMArHUTHBIE KOJeOaHus B UACaTbHOM
KOHe6aTeHBHOM KOHTYPC. Amnanorus MCKAY MCXaHUYICCKUMU U JICKTPOMArHUTHBIMU KOHCGaHI/IHMI/I.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HI€ATbHOM KOJIe0aTEIIbHOM KOHTYPE.

BI)IHY)KIICHHBIC OJICKTPOMArHuTHBIC KoJIeOaHHSI.

[Tepemennsbiii Tok. CHHYCOUATBHBIN ITIEPEMEHHBIN TOK. MOITHOCTh EPEMEHHOTO TOKA.
AMIUIMTYTHOE U JIEHCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA M HAIIPSHKCHHUS.

Tpauchopmarop. [IpousBoacTBo, nepenada u noTpedIeHUE SICKTPUUECKON SHEPTUH.
DKOJIOrM4eCKHe PUCKU IIPU IPOU3BOJCTBE 3J1eKTposHepruu. KynpTypa ucnonb30BaHUs 3JE€KTPOIHEPTUU

B HOBCGI[HCBHOﬁ JKHU3HHU.

TexHuueckue YCTpOﬁCTBa H IIPAKTHYCCKOC IIPUMCHCHUC! BHCKTpI/I‘ICCKI/Iﬁ 3BOHOK, I'CHCPATOP
MEPEMCHHOTI'O TOKA, JIMHHUU SJICKTPOIICpCaay.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3IYUYEHUs 3JIEKTPOMAarHUTHHIX BOJIH. B3aumuast
opueHTalus BekTopoB E, B, V B anekrpomarHuTHO# BostHe. CBOMCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpa)keHUe, IpeJIoMIIeHHUE, NoJigpu3anus, tudpakuus, uarepdeperiyst. CKopocTb 371€KTPOMarHUTHBIX
BOJIH.

[lkana 3neKTpoOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paHOCBA3U U TENIEBUACHUS. Paaronokanus.

DNeKTpOMarHuTHOE 3arpsi3HEHNUE OKPYKArOIIeH Cpeibl.

TexHn4yeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHNE: MYy3bIKAJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUarHOCTHKA B TEXHUKE U MEJULIMHE, paaap, paauoNpHUEMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jemoncmpayuu

HccnenoBanue mapameTpoB KoyieOaTeNbHOM cucTeMbl (TPYKUHHBINA WIIM MaTeMaTHYECKUN
MasITHHK).

Habmtonenue 3aTyxaronmx Koiebanui.
HccnenoBanune cBOWCTB BBIHYXKICHHBIX KOJIeOaHUH.
Habmonenue pe3onanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.



OcrniorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HAPSDKEHUS OT BPEMEHH ) JJTS DJIEKTPOMAarHUTHBIX
KOJICOaHUIA.

Pe3oHaHc npu nocnenoBaTeNnbHOM COEUHEHUH PE3UCTOPA, KATYLIKU UHAYKTUBHOCTH U
KOH/IEHCaTOopA.

Moens JIMHUY 3JIEKTpoIIepeIayu.
Yuenuueckuii sxcnepumenm, nabopamopmnsie padomot

HccnenoBanue 3aBUCUMOCTH TEPHOAA MAIIBIX KOJIeOaHUi rpy3a Ha HUTH OT JJIUHBI HUTU U MaCChI
rpysa.

HccnenoBanue nepeMEHHOT0 TOKa B IIETH U3 TIOCIIEI0BATEIFHO COSNMHEHHBIX KOHJICHCATOPA,
KaTYIIKH ¥ PE3UCTOPA.

Jlemoncmpayuu

OO6pa3zoBaHue U PACIPOCTPAHCHHUE TIOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYKa.

HaGirotenne oTpaskeHus U PeIOMIICHUS MEXaHUIECKIX BOJIH.

Ha6monenne naTepdepeHnn U AUPPaKIuA MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U YaCTOTOM KOJIeOaHHIA.

HccnenoBanue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, PEIOMIIEHHE, IOJIApU3aLus,
Iudpakus, UHTepPepeHLus.

Tema 3. Onmuxa (9 uacoe )

I'eomerpuueckas ontuka. [IpaMonuHeliHOe pacnpocTpaHeHUE CBETa B ONHOPOAHOM cpene. JIyu
cBeTa. TOUEUHbBIM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeTa. [locTpoeHne n300paxeHuit B MIIOCKOM 3epKalie.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOTIOTHBIN TTOKA3aTeNb MPETOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yro noaHoro BHyTPEHHETO OTPaKeHHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB Oenoro cBera. LIBer.
Cobwuparomue u paccenBaronue JHH3bI. ToHKas nH3a. DOKYCHOE PaCCTOSIHUE U ONTHYECKas CUjia
TOHKOM MuH3EI. [locTpoeHre n300pakeHNil B COOMPAIONINX U pacceUBaroIuX JTuH3aX. DopMyna TOHKOU

JIMH3BL. YBeINYeHne, JaBaeMoe JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONITHKH.



Bomnosas ontuka. UaTtepdepentus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHS HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB B HHT€P(PEPEHIIMOHHON KapTHHE OT JABYX CHH(pA3HBIX KOTePEHTHBIX
HMCTOYHUKOB.

Hudpakius ceera. AudpakunonHas pemérka. Y ciaoBue HaOM0IeHUS TTIaBHBIX MAaKCUMYMOB MIPH
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha IU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: OUKH, JIyMa, oTroamnmapar,
MIPOSKIIMOHHBIN anmapar, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKIIHOHHAs peniéTka,
MOJISIPOU L.

Jemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTPAKEHHUE U TpeJoMiieHre cBeTa. OnTH4ecKue mpruoopshl.

[TonHoe BHyTpeHHee oTpaxxeHue. Mojienb CBETOBO/IA.

HccnenoBanue cBONCTB N300paXKeHUH B TMH3AX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Hab6mronenue narepdepeHImu ceera.

Hab6mronenue qudpakiuum cBera.

Habmronenue aucnepcun cBera.

[Tonyuenue criekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydyenue cekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

HaGmronenue monsipusaiuu cBera.

Yuenuueckuii skcnepumenm, nabopamopusvie padomot

N3mepenne nokazaresns NpeoMIIEHUs CTEKJIA.

HccnenoBanue cBOWCTB N300paKeHH B TNH3AX.

HaGmronenue qucnepcuu certa.

Paznen 6. OcHOBBI crienaJIbHOM TEOPHUH OTHOCHTEIBLHOCTH(2 Yaca)

['paHuIBl TPUMEHMMOCTH KJIACCUYECKOW MeXaHUKH. [TocTynarsl cienuaibHON TEOpUr
OTHOCUTEIbHOCTH: UHBAPUAHTHOCTH MOJTYJIsI CKOPOCTH CBETA B BAKyyMe€, IPUHIIUIT OTHOCUTEIbHOCTH
DUHIITENHA.

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH. 3aMe,Z[J'ICHI/IC BPEMCHU U COKpAIICHUC NJINHBI.

3Hepr1/15{ " UMITYJIBC pCHHTHBHCTCKOﬁ YaCTHUIIbI.



CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIbI. DHEPTHUS MOKOS.

Paznea 7. KBantoBas ¢pusuka (18 yacos)
Tema 1. Inemenmol keanmosoii onmuxu (4 uaca)
®otonsl. opmyina [lnanka cBsi3u HEpruu (POTOHA € €ro YacTOTON. DHEPrus U UMIYJIbC (POTOHA.

OtkpeiTue u uccnegosanue porordpdexra. Onpitel A. I'. Cronerosa. 3akonsl poTodddekra.
VYpasuenue DitHmreitHa 1151 hotodddekra. «KpacHas rpanumay Gororddexra.

JlaBnenne cBera. Onwithe [1. H. JIeOenena.

XUMHNYECKOE NENCTBUE CBETA.

TexHHuecKkue yCcTporcTBa U MPaKTUYECKOe MPUMEHEHHUE: (POoToIeMeHT, (OTOIaTINK, COTHEUHAS
Oarapesi, CBETOIUO/I.

Hemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE ¢ MMHKOBOH IIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.
Cseroauos.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma (5 uacos)

Monens atoma Tomcona. OnbiTel Pesepdopraa mo paccesnuto o -yactuil. [lnanerapnas monens
atoMma. [loctynatel bopa. U3nmydenue u nornomienue GoTOHOB MU MEPEXOIe aToMa C OAHOIO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnekTpoB. CrieKTp ypOBHEN SHEPTUU aTOMa BOJIOPO/A.

BousHoBsie cBolicTBa yacTull. Bomusl ne bpoinsa. KopnyckyisipHO-BOJIHOBOM Tyaiu3M.

CrnoHTaHHOE U BBIHYKACHHOC U3JIYUCHUC.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: CIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Hemoncmpayuu

Mopens onbiTa Peszepdopra.

Omnpenenenne JIMHBI BOJTHBI Jlazepa.
Habmtoienne TuHeHYaThIX CIEKTPOB U3IIYUCHUS.

Jlazep.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot



Hab6mronenue nuHeiyaToro crekTpa.

Tema 3. Amomnoe aopo (5 uacos)

DKCIEpPUMEHTHI, TOKA3bIBAIOIIHNE CIIOKHOCTh CTPOCHUS siipa. OTKPBITHE PaaroaKTUBHOCTH. OMBITHI
Pesepdopra o onpeneneHuio coctaBa painoakTUBHOTO m3nydeHus. CBolicTBa anbda-, Oera-, raMma-
W3Iy4YeHUs. BimsHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OTkpeITHE IPOTOHA U HeWTpoHa. Hykiionnas monens sipa ['eiizen6epra—lBanenko. 3apsn siapa.
MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydeHue. 3aKoH
paZaMoaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. SaepHbie cuiibl. JledekT Macchl sapa.
Snepusble peakuuu. [leneHue U CUHTE3 A1Ep.

S nepusiii peaktop. Tepmosaepublii cuntes. [IpoGneMbl 1 epCeKTUBBI AEPHON YHEPTETUKH.
DKOJIOTMYECKHE aCIEKThI sIIEPHON IHEPTETUKH.

OnemeHTapHble YacTUlibl. OTKPHITHE TO3UTPOHA.
Mertobl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.
@dyHnaMeHTaIbHbIE B3aUMOAeHCTBUSA. EAMHCTBO (pM3NYEeCKON KapTUHBI MUpa.

TexHUUeCKUe yCTPOUCTBA U IPAKTUYECKOE IIPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa, siiepHbIit
peakTop, aToMHast bomoa.

Jemoncmpayuu
Cu€TYnK HOHM3HUPYIOIIMX YaCTHII.
Yuenuueckuii skcnepumenm, nabopamopusvie padomot
HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (oTorpadusim).
Pasnen 8. DiemenTsl acTpoHoMuu U acTpopusnku (4 yaca)
Oransl pa3BUTUS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.
Bun 3B€3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, X BUAUMOE ABHKECHUE.
Conneunas cuctema.
Connue. Conneunas akTUBHOCTh. McTounuk sneprun ConHila v 3BE31. 3BE3/1bI, UX OCHOBHBIE
XapakTepUCTUKH. J[MarpaMma «CIEKTPATIbHBIN KJIACC — CBETUMOCTBY. 3BE3AbI IIIaBHOU

OCICa0BATCIBHOCTH. 3aBHCHMOCTh «Macca — CBETUMOCTD» JIJIS 3BE3]1 TTIaBHOM MOCJIEI0BATEILHOCTH.

Baytpennee ctpoenue 38€31. COBpeMEHHBIE TIPEICTABICHHS O TPOUCXOKIACHUH U dBoJonnu CoJHIa U
3BE3. DTanbl KU3HHU 3BE3.



Muneunsiii [1yTe — Hamia Nanaktuka. [lonoxenue u npmxenue Connna B ['anaktuke. Tumbl
rajiakTuk. Paguoranaktuky u kBazapel. UEpHBIE ABIPBI B A1pax rajlakTHK.

Bcenennas. Pacnmpenne Beenennoit. 3akon Xa66ua. Pazoeranue ranakruk. Teopus bonbiioro
B3pbIBa. PeIMKTOBOE H3ITyYCHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.
Hepeménapie mpoOieMbl aCTPOHOMUM.
Yuenuueckue naoniooenusn

Habnronenuns HeBOOPYKEHHBIM TJ1a30M C UCIOIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHHUH 1151
OIpeJIeJIEHUS TOJI0KEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3a1s CeBepHOro
MIOJTyLIAPUS U SIPKUE 3BE3/BL.

Ha6monenus B Teneckon Jlynsl, maner, Mneuynoro [Tytu.

Posnb ¢pu3uKu 1 aCTPOHOMHM B SKOHOMHUYECKON, TEXHOJIOTUYECKOM, COLIMATBbHOMN U ATUYECKON
cdepax AeATEITBHOCTH YeJI0BEKa, POJIb M MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOI Hay4YHOW KapTHHE
MUpA, poJib PU3NUECKON TeopuH B (POPMUPOBAHUU MPEACTABICHUHN O (U3NUECKON KapTHHE MUPA, MECTO
¢bu3nIecKoil KapTHHBI MUpa B O0IIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUH O
IIPUPOJIE.

Me:x npeaMeTHbIE CBSI3H

Nzydenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ y4éTom
COZIepIKaTEeIbHBIX MEKIIPEAMETHBIX CBSI3el C KypcaMH MaTeMaTuKu, OMOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHUH.

Meowc npedmemuvle nousimusi, CBSI3aHHBIE C U3YYCHHUEM METOJIOB HAYYHOTO IMO3HAHUS: SIBJICHUE,
Hay4yHBIH (pakT, runoresa, puznyeckas BeIMUNHA, 3aKOH, TeOpHUs, HAOII0IeHHIE, SKCIIEPHUMEHT,
MOJICJIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMb] ypaBHEHUHN, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCUHYC,
TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U MX ITPOEKIIMU HA OCU
KOOpJMHAT, CJI0XKEHHE BEKTOPOB, IPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKINNA, IPU3HAKU 101001
TPEYTOJILHUKOB, ONpeieeHNe TUIOMAAN TNIOCKUX GUTyp U 00BbEMa Tell.

buonozus: snexTpuyeckue sIBICHUS B )KUBOM Npupoe, KoneOaTeIbHbIE IBUKEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, ACUCTBUE paJlallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPABIX TEJI, MEXaHU3MBbI
0o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHUTHBIE MONIOCA 3€MIIH, 3aJI€)KU MAarHUTHBIX Py, POTOChEMKA 3eMHON
IIOBEPXHOCTH, IPEJCKA3AHNE 3EMJIIETPSCEHU M.

Texnonoeus: TAHUK HIIEKTPOIEpeiad, TEHEPATOp EPEMEHHOTO TOKA, IEKTPOBUTaTEb,
MHIYKIIMOHHAs 11e4b, pajap, paAuoNpuEMHHUK, TEIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



TemaTuyeckoe MIIAaHMPOBaAHUE

Ne
n/m KomnnuectBo yacos
HanmMeHnoBanwue pa3ienoB/TeM Ha Ha
[lo mporpamme | mpoBeneHue MpOBeICHUE
KOHTPOJIBHBIX | TA0OPATOPHBIX
pabot pabot
10 kaace
BBenenune 1
34
Pa3zgen 1 «MexaHuka»
2 Tema 1 « Kunemartuka» 11 1 2
3 Tema 2 « Jlunamukay 11 1 3
4 Tema 3 «3aKoHBI COXpAHEHUSI» 8 1
5 Tema 4 «Cratuka. 3aKOHBI TUIIPO — U
a’POCTATUKI
21
Paznen 2 «MoJiexkyasipaasi pusuka u
TePMOIMHAMMKA)
7 Tema 5 «OcHOBBI MOJIEKYJISIPHO — 10 1 2
KMHETUYECKOU TEOPUU»
8 Tema 6 «OCHOBBI TEPMOJTMHAMUKI 6 1
9 Tema 7 « I3MeHeHHe arperaTHbIX COCTOSTHUM 5 1 2
BEIIECTBAY
11
Pa3nen3. «neKTpoAMHAMHKA)
10 Tema 8. «DnexTpocTaThka» 11 1 1
1
IloBTOpPEHME
Hroro 68 7 10
Neni/m KonnuecTBo "yacos
ITo mporpamme Ha Ha
HaunmenoBanue pasienos/Tem MIPOBEICHUE MIpOBEJICHUE
KOHTPOJIBHBIX | JJA0OPATOPHBIX
pabor pabor

11 kaace




24
Pasznen 1. « 3J1€KTp0}IHHaMHKa» MpOoa0JIZKEHUE

1 Tema 1. « IlocTossHHBIN A51€KTpUYECKUI 9 1 1
TOK»
2 Tema 2. « DaexTpuuecKuil TOK B cpefax» &) 2
3 Tema 3. MarautHoe mosie» 6
4 Tema 4. «DneKTpoMarauTHasE UHIYKIUS 4 1
26
Pazgen 2. «KoJsie0anus 1 BOJTHLD
5 Tema 1. « Mexanudeckue KoieOaHUs U 7 3
BOJIHBI»
6 Tema 2. «DneKTpoMarHuTHBIC KoJieOaHUs 1 8 1
BOJTHBI»
7 Tema 3 « OnTukay 9 1 2
8 Tema 4 « DneMEeHTHI TEOPHH 2
OTHOCHUTEIIbHOCTH
18
Paznen 3. «KBanTtoBas pusuka. Acrpopusnka
9 Tema 1. « D1eMeHThI KBAHTOBON ONTHUKM 4
10 Tema2. «CtpoeHue aTomay 5
11 Tema 3. « ATOMHOE s1Ipo» &) 1 1
12 Tema 4. « DaeMeHTHI acCTPOPHUIUKI» 4
HToro 68 5 9

Y4eOHoe 1 yueOHO-MeTOoAMUYeCKoe o0ecneyeHue (IJ1s1 y4AnXcs)

1. I".5. Mskumes, M.A. [lerpoBa, C.B. Crenano ®usuka 10 k1. YueOnuk. @usnka 10 ki1.: yaeOHUK
U1 001eo0pa3oBaTenbHbIX opranu3anuii. basossiit yposens. M.: JIpoda, 2020

2. A.Tl. PeimkeBuy. COopHuk 3a1a4 o ¢puszuke. Mocksa, [Ipoda, 2005 - 2017 1. 36

3. Coopnuk 3anad no ¢usuke st 9 — 11 knacco. CocraButens ['.H. CrenanoBa. M.: «IIpocBemieHue»,
1996 r.

4. 3ananus obpazoBaTenbHOrO noprana Pemry ET'D
(na1s1 yuuresst)

1. I'.51. Mskume, M. A. [lerpoBa, C.B. CrenanoB ®usuka 10 k1. YueOnuk. ®uszuka 10 ki1.: yaeOHHUK
11 001eo0pa3oBaTenbHbIX opranusanuii. basossiit yposens. M.: JIpoda, 2020

2. A.Tl. PermkeBuy. CoopHUK 3a1a4 1o ¢puszuke. Mocksa, [poda, 2005 - 2019 1.

3. Coopnuk 3anad no ¢usuke 11t 9 — 11 kmaccos. CocraButens [.H. CrenanoBa. M.: «IIpocBemienuey,
1996 1.

4. I".B. Mapkuna ®usuka 10 knacc. [Toypounsie mians! no yueoHuky I'.5. Mskumesa, b.b. Byxosuesa.
B.: Yuurens, 2004.



5. BonkoB B.A. Iloypounsie pazpadotku o ¢usuke. 10 kimacc. M.: Bako, 2006.

6.COOpHHK TECTOBBIX 33JaHHUIA JUISI TEMATHYECKOTO U UTOroBOro KoHTpourst. @usnka 10 kmacc. M.
«nremnext-Lentpy, 2004 r.

7. C.M. Anapromieukus, A.C. CiiyxaeBckuil. Duznka. « KOHCTpYKTOp» CaMOCTOATENIbHBIX U
KOHTpOJIbHBIX paboT. 10 — 11 kiaccel. [Tocobue mns yuuteneii. M.: [Ipocsemenne, 2010.

JononHuTenpHas IMuTeparypa:

1. l'opnoga JI.A. UuTerpupoBannbie ypoku pusukn. 7 — 11 knaccsl. M.: Bako, 2009.

2. 3opun H.W. DnekTuBHBII Kypc «DmeMeHTh onodusukmu». ( kiaacc.M.: Bako, 2007

3. I'pe6enxuna T.M. ®usuka. [Ipeamernas nenens. B. Kopudeii, 2008.

4. Tlepenvman S1.W. 3anumarensHas pusuka. M.: Hayka, 1983.

5. ®usuka B cxemax u tabmmax/ Coct. C.A. Cobonesa. CII0.: « Tpuron», 2006.

6. l'opnosa JI.A. Onumnuans! no ¢usuke. 9 — 11 xkmacesl. M.: Bako, 2007

7. JIeimapeBa H.A. ®u3uka 9 -11 knaccel. [IpoektHas nesrenpHOCTh yuanuxcs. B.: Yuurens, 2008.

8.I''A. bennpukos, b.b. byxoBues u ap. 3agaun o pu3ukKe id MOCTYNAOUINX B By3bl. M.:
«Hayxka»,1987 r.

9.I''B. Meneaun. ®usuka B 3agauax. M.: «Hayka», 1985 r.
10.H.W.T'onsadap6. COopHUK BOMPOCOB U 3a1a4 1o pusuke. M.: «Bricmas mkomnay, 1982 r.

11. EI'D. YHuBepcaibHble MaTepHallbl Ui HOAroToBKH yuyamuxcs. @usuka 2010/ ABT.-coct. B.A. Opros
u 1p. M.: «Murennexrlientp», 2010.

12. ®usuxka. I[logroroska k EI'D — 2020
U PPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

1. Y)KuBas ¢usuka: odOydaromas nporpamma. http://www.int-edu.ru/soft/fiz.htmi

2.Ypoku Gu3uKM ¢ ucnonb3oBanueM MuTtepueta. hitp://www.phizinter.chat.ru

3. ®uzuka.ru. http://www.fizika.ru/

4. dusuka: komiekuus onslToB. http://experiment.edu.ru/

5. dusuKa: IeKTPOHHAs KOJUIEKIUS onbIToB. hitp://www.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/

10. http://www.myshared.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
YYEBHOE OBOPYJIOBAHMUE


http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
http://www.myshared.ru/

KommnreroTep,
MynbTUMEIUIHBIN IPOEKTOP.
Hab6op nabopaTopHoro o6opynoBanust 1jist GU3UIECKOTO IKCIIEPUMEHTA.

OBOPYJIOBAHME J1J1 [TPOBEJIEHN S JIABOPATOPHBIX, IIPAKTUYECKMX PABOT,
JIEMOHCTPALIMIM.
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