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Pabouas mporpamma mo ydebHOMYy mpenmery «Dusnkay 0a30BOT0 YpOBHS IS
obOyuarormuxcs 10—11-x kmaccoB pazpaboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU:

« OepepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccuiickon @enepanuny;

» npuka3za MunoOpHayku Poccuu ot 17.05.2012 Ne 413 «OG6 yTBepKaeHUU
dbenepadbHOTO  rOCYAapCTBEHHOro  0Opa3oBaTEIbHOTO  CTaHAapTa
cpeaHero oOmiero oOpazoBaHus» (C  HM3MEHEHUSIMHU, BHECEHHBIMU
npukazoM Munmnpocsenienus: Poccun ot 12.08.2022 Ne 732);

« npukaza Munnpocsemenuss Poccun ot 12.08.2022 No732 «O BHeceHUU
U3MEHEHH B (QenepaibHblii TOCYNapCTBEHHBIM CTaHIAPT CpPEIHEro
oOmiero  oOpa3oBaHusi, YTBEPXKACHHBIM MpuKazoM MuHHCTEpCTBA
obpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012 roma
No413»

« mpukaza Munnpocsemienus Poccun ot 23.11.2022 Nel014  «OO06
yTBepXKIeHnn ¢eaepalbHOll  00pa30BaTebHON MPOTPAMMBI  CPETHETO
oOimero oOpazoBanusi»  (3apeructpupoBan 22.12.2022 No71763), ¢
W3MEHEHUSIMU B COOTBETCTBUM C MPUKa30M MHHUCTEPCTBA MPOCBEIICHUS
Poccutickont @enepamuu ot 19.03.2024 Ne 171 «O BHeCeHUM U3MEHEHUH B
HEKOTOpblE  mpuKaszbl MuHuUcCTepcTBa  mpocselieHus  Pocculickon
®deneparuu, Kacaromuecs (peaepaibHbIX 00pa30BaTENIbHBIX MPOrPaMM
HavYaJIbHOrO 00I1Iero 00pa3oBaHMs, OCHOBHOTO OOIIEro oOpa3oBaHUs U
CpeaHero oo1iero oopa3oBaHus;

« mnpukaza MunnpocBemenus Poccum ot 22.03.2021 Ne 115 «O6

YTBEPKICHUU [Topsinka OopraHu3aluu u OCYIIECTBICHUS
00pa3oBaTenbHON JESITENILHOCTH IO OCHOBHBIM 0011€00pa3oBaTeNbHBIM
nporpaMmamM — 00pa3oBaTeNbHBIM MPOTPaMMaM HaYaJIbHOTO OOIIETO,

OCHOBHOTO OOILIETO U CPETHETO O0IIET0 00pa30BaHUsMY;

« CII 2.4.3648-20 «CaHUTapHO-3UAEMHUOJIOTHUECKHE TpeOOBaHUsA K
OpraHM3aIMsIM BOCIIUTAHUS U OOYUYECHHsI, OT/AbIXa U 03I0POBICHUS IeTEH
MOJIOJICKM», YTBEPKIACHHBIX IMOCTAHOBJICHHEM TJAaBHOTO CAHUTAPHOTO
Bpaya oT 28.09.2020 Ne 28;

« CanlluH 1.2.3685-21 «I'urnennueckue HOpPMATUBBI W TpeOOBaHUS K
obecrnieyeHuto Oe3omacHOCTH W (Wau) OE3BpPeAHOCTH JUIs 4esoBeKa
(bakTOpoB cpelibl OOMTAHU», YTBEPKIACHHBIX MOCTAHOBIEHUEM TJIaBHOTO
canutapHoro Bpayda ot 28.01.2021 Ne 2;

e OCHOBHOM 00pa30BaTelIbHONW MPOTrpaMMBl CPEJIHETO OOIIero 00pa3oBaHMUs

[Ixoner «Haykorpam»

benepanbHOl paboyeit mporpaMMEbI IO y4eOHOMY mpeaMeTy « DUu3uKay.

[Iporpamma 1o (¢u3uke ©0a30BOr0 YpPOBHS Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJOXKEHUN M TPEOOBAHMI K pe3ysibTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC



COQO, a Takxke c¢ yderoMm deaepanbHOll pabodeil MporpaMMbl BOCIIHTAHHS H
KOHIENINK TpenofaBaHus yueOHoro mpeamera «DPusnuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yOINX OCHOBHBIE
o0Opa3oBareabHbIE MPOTPAMMBI.

Copepxanue mporpaMmbl 1O  (QU3MKEe HampaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAyUYHONW KapTUHBI MHpa oOyuarommxcs 10-11 xmaccoB mipu
oOydeHnn ux ¢pu3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METANpeJIMETHBIM pe3yJIbTaTaM
oOyueHus, a TaK)K€ YUYHUTHIBAET HEOOXOJUMOCTb peaTH3alMl MEXKIPEIMETHBIX
cBsizel (U3MKH C €CTeCTBEHHO-HAyYHbIMH Yy4eOHBIMU TNpeameTamu. B Heit
ONPEJENSIOTCS OCHOBHBIE LIETU M3Y4YeHHs] (PUM3HKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

+ IUIAHUPYEMBIE pE3yJIbTaThl OCBOEHUS Kypca (U3HKU Ha 0a30BOM ypOBHE, B
TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;
« coJepkaHue yuyeOHoro npeamera «Pusmnka» Mo rojgaM 00yyeHusl.

du3rka Kak Hayka o0 HauOosiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B KaueCTBE
y4eOHOTO MpeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]] B CUCTEMY 3HaHHM 00
okpyxatomeM wmupe. llkonbHBI Kypc QU3MKH — CHCTEMOOOPA3YIOIMIUNA IS
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEJAMETOB, IMOCKOIBbKY (U3MUECKHE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SIBJICHWN, HM3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
¢uzmyeckoid reorpadueid u actpoHomueil. Mcmnonp3oBaHME U AKTUBHOE
NpUMEHEHUE  (PU3NUeCKuX 3HAHUW  ONpenenseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJIOTUH B cdepe DIHEPreTHKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, MOJIyYEHHMS HOBBIX MATEPUAJIOB C 3aJaHHBIMM CBONCTBAMH U JIp.
N3ydenne Qu3nkd BHOCUT OCHOBHOM BKJIaJi B (DOPMHUPOBAHHE €CTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OO0ydaromuxcs, B (GOPMHUPOBAHUE YMEHHH MPUMEHATH
HAYYHBII METO]I TO3HAHUS NP BHITIOJHEHUN UMHU YUY€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca (usuku mis ypoBHS CpeaHETO 00IIero oOpa3oBaHUS TOJIOXKCH
P BICH, KOTOPBIE MOJKHO PaccMaTpUBaTh KaK MPUHIIUAIIBI €70 TOCTPOCHHUS.

Uness uenoctHoct. B coOTBETCTBMM € HEMl Kype SIBISETCS JIOTMYECKH
3aBEpPIICHHBIM, OH COIEPXKUT MaTepual M3 BCeX pa3AelioB  (U3HKH,
BKJIFOUAET BOIPOCHI KaK KJIACCUYECKOM, TaK M COBPEMEHHOM (hU3HKH.



Wnes rerepanuzanuu. B cooTBeTcTBUY ¢ Hell MaTepuall Kypca (U3UKH 00beTMHEH
BOKpYT (m3udeckux Tteopuil. Bemymum B Kypce sBhsiercs (hopmMupoBaHme
MPEJICTABJICHUIN O CTPYKTYPHBIX YPOBHSX MATEPHUU, BEIIECTBE U TOJIE.

Uness rymanurapusanuu. Ee peanuzauus nOpeanosiaraeT — UCHOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HAayKH, OCMBICICHUE CBSI3U PA3BUTHUS
¢u3ukun ¢ pa3BuUTHEM OOIIECTBa, a TaKkKe€ C MHUPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMH U SKOJIOTMYECKUMHU IIPOoOIeMaMu.

Wnes npuxnanHoit HanpasiieHHOCTH. Kypce ¢u3uku mpeamnosiaraeT 3HaKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTMYECKUX IPUIOKEHUN H3yYECHHBIX
TEOPUN U 3aKOHOB.

Nnesa »skonoruzanuyd  peaiu3yeTcsi MOCPEICTBOM  BBEACHUS  DIIEMEHTOB
CoJlepKaHMs, TOCBSAIICHHBIX OKOJOTHYECKUM TMpoliemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJOTHUW, a TakKe OOCYXICHUS
po0JieM pallMOHATILHOTO TPUPOONOIb30BAHUS U SKOJIOTHYECKOM 0€30MacHOCTH.

CTep)KHEBBIMH 3JIEMEHTaMU Kypca (H3MKH Ha YypOBHE CpEIHEro oOImero
oOpa3oBaHUs SBJISAIOTCS (hU3UYECKUEe Teopur ((PopMHUpOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHHS (PU3NUECKON TCOPUHU, POIH (PYHIAMECHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX  IIPEJACTABICHUAX O MPUPOJE, TpaHHUIaX
IPUMEHUMOCTH TCOPHM /IS  ONKMCAHUS ECTCCTBCHHO-HAYYHBIX SBJICHUM U
MPOIIECCOB).

CHUCTEMHO-/1eSTEILHOCTHBIN MOAX0J] B Kypce (DM3UKU peaiu3yeTcsl MPexIae BCEro
3a CUET OpraHU3alMUd SKCIEPUMEHTAIbHOU JAesATEeIbHOCTH oOyuwarommxcs. s
0a30BOro ypoBHS Kypca (PUM3HMKH — ITO HCIIOJIB30BAHUE CHUCTEMBI (POHTATBHBIX
KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIaOOpaTOpHBIX pabOT, KOTOphIE B
nporpaMme 1o ¢uzMke OO0BbEAMHEHbI B OOUIUMH CHHCOK  YYCHHUYECKHUX
NpaKTUYECKUX paboT. BhijeneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
IPOBOAMMBIX JUIi KOHTPOJII M OLIEHKH, OCYILIECTBISIETCS YYaCTHUKAMU
o0pa30oBaTeIbHOTO TIPOIlecCa HCXOJ W3 OCOOCHHOCTEW IUJIaHUPOBAHHS W
ocHamieHus kabunera ¢Qusuku. Ilpm o3TOM oOecrieunBaeTcs OBJAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJIUThL KOCBEHHBIE W3MEPEHUS, HWCCIICIOBAHMS
3aBUCUMOCTEH (U3MYECKMX BEIMYMH W TOCTAHOBKY ONBITOB 10 IPOBEPKE
MPEJITOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yIEIs€TCSl PEIICHUIO PACUETHBIX U Ka4eCTBEHHBIX 3a1ay. [1pu
ATOM JUIsl PAacUYETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCSA 3aJladydl C SBHO 3aJIaHHOMN
(Gu3NYecKoil MOJENbl0, TO3BOJISIONIME TPUMEHSATh W3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOTO pa3jielia Kypca, TaK U HUHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. JJisi KAYECTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCS 3aJaHUsl Ha
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0oOBsICHEHHE TPOTEeKaHUsl (U3MUECKHX SIBICHUW M TMPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronue BbIOOpa (U3MUECKOW MOJETU IJIsi CHUTyallud TMPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBun ¢ tpedoBanusimu OGI'OC COO k maTepuasbHO-TEXHUYECKOMY
oOecrieyeHuIo0 y4yeOHOoro mporecca 0a30BbI ypOBEHb Kypca (PU3UKH HA ypOBHE
cpenHero oOmero oOpa3oBaHUsA JOKEH H3Y4aThCsS B YCJIOBHUSX MPEAMETHOIO
KaOuHeTa (U3UKM WM B YCJIOBHUSIX HMHTETPUPOBAHHOTO KaOWMHETAa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 IUKJIa. B xabuHeTe (HU3MKU NOKHO OBITh HEOOXOAMMOE
nabopaTtopHoe OOOpyIOBaHME MJs BBHINOJIHEHHUS YKa3aHHBIX B IMpOrpamMme I0
¢u3rKe yUeHUYECKUX MPAKTUYECKUX pabOT U JeMOHCTPALIMOHHOE 000pyAOBaHNE.

JleMoHcTpalmoHHoe 00opyoBaHue (GOPMUPYETCS B COOTBETCTBUM C MPUHITUIIOM
MUHHUMaJIBHOM JOCTaTOYHOCTH U OOECIEeUMBAET IMOCTAHOBKY MEPEUYMCICHHBIX B
nporpamMme no (pu3uKe KIHOYEBBIX JEMOHCTPALUNA [Tl UCCIEIOBAHUS U3y4aeMbIX
SBJICHUM M TIPOILIECCOB, SMIMPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMECHEHHM.

JlabopatopHoe 00OpyJoBaHHE JUISI  YYEHHUYECKUX  MPAKTUYECKUX  pabdoT
dbopMupyeTCcs B BUAC TEMAaTHYCCKUX KOMILUIEKTOB M OOECIIEYMBACTCS B pacueTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydYalommuxcs. TeMaTHYeCKue KOMIUICKTHI
71a00paToOpHOTO OOOPY/IOBAHUS JOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUHM AHAJIOTOBBIX W ITM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
M3MEPHUTETHHBIX CHCTEM B BUJIE IU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU TICNISIMH U3y4eHUS (PU3HUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

« (¢dopMHpOBaHWE HWHTEpPECa W CTPEMIICHHS OOyYalOIHMXCI K HayIHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHE HX HMHTCIUICKTYalIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE NPEJCTaBICHUN O HAyYHOM METOJC IO3HAHHMS M (DOPMHUPOBAHHE
HCCJIE0BATEILCKOTO OTHOIICHHS K OKPY KAIOIIUM SIBJICHUSIM;

« (hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yYeHUs] OCHOB
CTPOCHHS MaTepru U (PyHIaMEHTaIbHBIX 3aKOHOB (DM3UKH;

« ¢dopMupoBaHWE YMEHUW OOBICHATH SBJICHHS C  HCIOJH30BAHUEM
(bU3HYeCKNX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

« (¢opMHupOBaHWE TPEACTABICHUN O pOJM (PU3UKH I Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHrne O3THUX IeJiel oO0ecreunBacTCs PEIICHHEM CIICAYIOMNX 3ajad B
nporiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeIHEero o0Iero oopa3oBaHus:



« TPUOOPETEHHE CUCTEMBI 3HAHUN 00 OOMMX (U3MYIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAS MEXaHWKY, MOJEKYJSIpHYI0O (DHU3UKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY M DJIEMEHTHI aCTPOPU3HKHY;

« ¢dopMHpOBaHWE YMEHUW TIPUMEHITh TEOPETUYECKUE 3HAHUS IS
oOBbsiCHeHUS (PU3NYECKUX SBICHUW B TPUPOJE W IS TPUHATHS
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOEHHE CMOCOOOB pelIeHUs] Pa3IuYHBIX 3a7a4 C SBHO 3aJaHHOMU
(dbu3mdyecko MOJEIbl0, 3a7ad, IOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE
co3JiaHue (PU3NUECKON MOCIH, aJICKBATHON YCIOBHUSAM 3a]1a4H;

e TIOHMMaHHEe (U3NYECKUX OCHOB U TMPUHIIMIIOB JCHCTBHS TEXHUYECKHUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIaJICHUE METOJAaMHU CaMOCTOSITEJIBHOTO TUTAHUPOBAHUS W TPOBEICHUS
(GU3HYEeCKNX HKCIIEPUMEHTOB, aHalW3a M HWHTEpHpeTanuu WHHOpMAIIH,
OMpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

e CO3/JaHME€ YCIOBUU JUIsl Pa3BUTHS YMEHUW MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wu3yuenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10-M kitacce — 68 yacoB (2 yaca B HEJENIO),
B 11-M kimacce — 68 4acoB (2 4aca B HEICIIO).

[Ipenmaraemeiii B mporpamme 10 (U3MKE TMepedeHb JabOpaTOpPHBIX W
MPAKTUYECKUX PalbOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JellaeT BHIOOP
MpoBeNCHMsT JTa0OPATOPHBIX pPabOT H OMBITOB C YYETOM WHIWBHUIYaTbHBIX
0COOCHHOCTEM 00yJarouXCs.

Jis  peamu3alid  TPOTPaMMBI  HCTIONB3YIOTCS  YICOHWKH, JOMYIICHHBIE K
UCTIOJIB30BAHUIO TIPH PEATH3AIMA HMEIOIINX TOCYJApCTBEHHYIO aKKpPEIUTAIIHIO
o0Opa3oBaTeIbHBIX MPOTpaMM Ha4YaJIbHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPEIHEro
oOmiero oOpa3oBaHUsS OpPraHU3AIMAMH, OCYIIECTBISIONIMMU 00pPa30BaTEIbHYIO
NEeATEeNbHOCTD, Mpuka3zoM MunnpocsemieHus ot 21.09.2022 Ne 858:

®dusuka, 10 knacc/ Mskumes ['.4., Byxosues b.b., Corckuit H.H. nox pexakuueit
[TapdentreBoii H.A., AkunonepHoe oomectBo «M3narensctBo "[IpocBemienue»;

®duswmka, 11 kmace/ Makumes I.J1., byxosues b.b., Hapyrua B.M. nox penakiueit
ITapdenTreBoit H.A., AkunonepHoe odmectBo «M3marensctBo "[IpocBemenne»;

DnexkTpoHHbIE 00pa30BaTENbHBIE PECYPCHI, JOMYIIEHHbIE K MCIOJIb30BAHUIO MPHU
peanuzanuu 00pa30BaTEIbHBIMU OpPraHU3alUsIMUd HUMEIOIIMX TOCYJapCTBEHHYIO
aKKpeIuTalrio 00pa3oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
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oOmiero, cpemHero o0mero oOpa3oBaHUS TMPUKA30oM  MUHIPOCBEIICHUS
ot 04.10.2023 Ne 738:

bubnuorexa OI'1C «Mos HIKOJI» — lesson.academy-
content.myschool.edu.ru/07.2/05

bubmmomkoina www.biblioschool.ru

I[Inanupyembie pe3yabTaTbl 0CBOEHUS MPOTrPaAMMBbI

OcBoenne yyeOHOro mnpeamera «®PuU3MKa» HA YPOBHE CpEAHEro OOIIEero
oOpazoBaHus (0a30BbI YPOBEHB) JOJAKHO OOECIEUUTH JOCTUKEHUE CIETYIOUTUX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTAaTOB.

JINYHOCTHBIE Pe3yJIbTATHI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUSA ydeOHOro mnpeamera «Du3uKa» TOJKHBI
OTpaXXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIMXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKJEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTro OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaav3allii OCHOBHBIX HAIpaBJICHUU
BOCIIUTATEJILHOM JEATEIIBHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:x1aHCKOro BOCIIMTAHMS:

C(bOpMI/IpOBaHHOCTB Fpa)K)IaHCKOﬁ O33N o6yqa10merocs; KaK aKTHBHOI'O H
OTBCTCTBCHHOI'O 4JICHA pOCCHﬁCKOFO 06H_I€CTBa;

IIPUHATHC TPpaIUuIHOHHBIX O6Hle‘-IeHOBe‘-IeCKI/IX T'YMaHUCTUYCCKUX n
ACMOKPATHICCKUX HGHHOCTeﬁ;

IOTOBHOCTb BCCTH COBMCCTHYIO JACATCIBHOCTL B HMHTEpPECAX TIPaAKIAAHCKOIO
O6HICCTB8., Y49aCTBOBATH B CaAMOYIIPpAaBJICHHUU B O6pa3OBaTeHLHOﬁ OpraHu3alun,

YMEHHE B3aUMOJECHCTBOBATh C COLUUAIBHBIMM MHCTUTYTAMH B COOTBETCTBUH C HUX
GYHKIIUSAMU U Ha3HAUYCHUEM;

T'OTOBHOCTB K FYMaHHTapHOﬁ u BOJ'IOHTepCKOI‘/Il ACATCIIBHOCTH,

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:
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c(hOpMHUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA,

IIECHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHXKCHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYalldI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTH YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO Oy AylIEro;
4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas 3CTETUKY HAYYHOIO TBOPYECTBA,
MPUCYLIEro (PU3NYECKON HAYKE;

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEPEC K PazIu4HbIM cepaM MpoPecCHOHANBHON NEATENbHOCTH, B TOM YHCIE
CBSI3AHHBIM C (PU3UKONH M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynyuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O6pa30BaHI/II-O )41 CaMOO6p8,30BaHI/II-O B oOJyacTu
(1)I/I3I/IKI/I Ha IIPOTAXKCHUU BCEH KHN3HU,

6) 3K0JI0rH4eCKOro BOCIMTAHUSA

c(OPMHPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpPhl, OCO3HaHUE  IJI00aIbHOTO
XapakTepa SKOJOTUYECKUX POoOIIeM;

IUIAHUPOBAHUE M OCYLIECTBJIEHHUE JACHUCTBUU B OKPYXKAIOLIECH CpeJe HAa OCHOBE
3HaHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA,;

pacuiupCHUC OIlbITa ACATCIbHOCTHU YKOJOTMYECKON HarmpaBJICHHOCTH Ha OCHOBC
HMCIOITNXCsI 3HAHUU I10 (I)I/ISI/IKC;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;



OCO3HAaHHUC ICHHOCTHU Hﬂy‘—IHOﬁ ACATCIIbHOCTH, TOTOBHOCTh B IIPOLCCCC M3YUYCHUA
CI)I/IBI/IKI/I OCyHICCTBJIATh HMPOCKTHYIO W HUCCICHOBATCILCKYIO  JICATCIIBHOCTD
HMHIWBUIYAJIbHO U B I'PYIIIIC.

MeTanpeaMeTHbIe pe3yJbTaThl
ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JiornyecKkue 1elicTBUA:

« caMoCTOATENbHO  (opmMynuMpoBaTh M  aKTyalU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OIpEIENATh LEJIH ACATEIBHOCTH, 3aJaBaTh MHapaMETpbl U KPUTEPUU HX
JOCTHKECHUS,

e BBISBIAATH 3aKOHOMEPHOCTH W MNOPOTHUBOPEYUS B  PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;

« pa3palaThiBaTh IUIAH PELICHUs MPOOJEMBbI C YUYETOM aHAIM3a MMEIOIIHUXCS
MAaTEPHUAIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

e BHOCUTb KOpPPEKTHUBBI B JEATEIBHOCTh, OILIEHUBaTh COOTBETCTBUE
PE3yJbTATOB LIENISIM, OLIEHUBATh PUCKU MTOCIEACTBUN IEATEIbHOCTH;

e KOODIUMHUPOBATH U  BBHINOJHATH pabOTy B YCIOBUAX peEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

* Ppa3BUBATh KPEATHMBHOE MBIIIUICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciiegoBarebCKue JeCTBHUA:

e BJIAJIETh HAYYHOM TEPMHHOJIOTHEH, KJIIOUECBBIMU MOHATHUSMH U METOJaMHU
(hU3UYECKOM HAYKH;

e BJIAACThH HaBBIKaMH y4eOHO-HCCIIeI0BATEIHCKON u MIPOEKTHOMN
NEATeTLHOCTH B 00JacTH (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITSILHOMY TIOMCKY METOJOB pCIICHHS 3a1ad  (PU3HIECKOTO
coAep KaHusl, TPUMEHEHUIO PA3JIMYHBIX METOAO0B MTO3HAHUS;

e BIAJETh BHUAAMU JEATCIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UMHTEpIIpeTaluu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX
CUTyallMsX, B TOM YHUCJE MPHU CO3JaHUU YYEOHBIX MPOEKTOB B 0O0JACTH
busuKy;

e BBIBJISITH TNPUYUHHO-CJICACTBEHHbIC CBSI3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTaTh  TUIIOTE3Y €€  PEIICHHWS, HaxOJAWTh apryMEHThl s
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHHH, 3a7aBaTh IapaMeTpbl M KPUTCPUH
pelieHus;

e QAHAJIM3UPOBATH TMIOJYYEHHbICE B XOJEC pEIICHUA 3aJauyd PE3yJbTaThl,
KPUTHUYECKH OIEHMBATh MX JIOCTOBEPHOCTH, IMIPOTHO3UPOBATH M3MEHEHHE B
HOBBIX YCJIOBUSIX;



e CTaBuUTh W (opmMynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESTEIHHOCTH, B TOM YHCIIE TIPHU U3yUEHUU (DU3UKU;

« J1aBaTh OIICHKY HOBBIM CUTYAIIMSIM, OIICHUBATh IPUOOPETCHHBIN OTIBIT;

e YMEThb TMEPEHOCUTh 3HAaHUA 1O (U3NKE B TMPAKTUYECKYIO 00JIacTh
KHU3HEIEATCITLHOCTH,

e YMETh MHTETPHPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

e BBIJIBUTATh HOBBIC WJICH, ITPEAJIaraTh OPUTHHAIBHBIC TTOJIXO/IbI U PEIICHUS;

e CTaBUTh IPOOJIEMBI U 33J1a4H, JIOMYCKAOIINE aJbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undgopmanmeii:

e BJAJETh HABBIKAMU NOJYy4YECHHS] MHPOPMALMHU (PUINYECKOTO COACPIKAHUS U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIISITh TOUCK, aHAIH3,
CUCTEMATHU3ALIMI0 M HMHTEpPIpEeTaluio UHPOpMAlUU Pa3IU4YHbIX BUIOB U
(dbopM npeacTaBIECHNUS;

« OLEHUBATh JIOCTOBEPHOCTh MH(POPMAIIUY;

e HCIOJIb30BAaTh CpEACTBA HMH(POPMALMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHHMM  KOTHUTUBHBIX, = KOMMYHHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3aJad C COOJIOJEHHUEM TpPeOOBAHUNH HSPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, PECypcocOepexeHHsi, IMPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;

s CO3/aBaTh TEKCTHl (DU3UUYECKOTO COJAEpkKAHUS B pa3IMYHBIX (popmaTtax c
Y4eTOM Ha3HauYe€HHs HMHQPOpPMALMM M LEJEeBOM ayJAUTOPUM, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaJIU3aLINH.

KoMmmyHukaTHBHBIE YHMBeEpPCaJbHbIE YueOHbIe 1elCTBUA:

e OCYUIECTBJISTH OOIIEHHE Ha YypoKax (U3MKKM W BO BHEYPOUHOU
NEATEIBHOCTH;

e pacro3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyalud M CMSIr4ath
KOH(JIUKTBI;

e Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHUS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

e TIOHMMATh U MCIOJb30BATH IPEUMYIIECTBA KOMAaHIHOW U MHIMBHyaJIbHON
paboThI;

« BBIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUI C y4eTOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaKJIOI'0 YJICHA KOJIJIEKTUBA;

e IIPUHMMATh L€IM COBMECTHOW JEATEIBHOCTH, OPraHU30BbIBATH U
KOODAVMHUPOBATh JEUCTBUA 1O €€ JOCTYDKECHHIO: COCTABJIATH IUIAH
NEHCTBUM, pacupenesaTh PO C YYETOM MHEHUH YYaCTHHKOB, 0OCYXIaTh
pe3yibTaThl COBMECTHOM padOThI;
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e OIICHMBAaTh KAa4yeCTBO CBOETr0 BKJAJla M KaXJOr0 y4YaCTHHKA KOMAaHIbl B
001t pe3ysabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

e TIIpej/uiaraTb HOBBIE MPOEKTHI, OLECHHUBATh HUJEU C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

e OCYIIECTBJISTh TMO3UTUBHOE CTPATETUYECKOE I[IOBEJICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe Y4eOHbIe TeiiCTBUSA
Camoopranusanus:

s  CaMOCTOSITEJILHO OCYUIECTBIISAThH MO3HABATENbHYIO NEATEIbHOCTh B 00JacTH
(GU3UKKM U aCTPOHOMUHU, BBISIBISTH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

e CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELICHUS] PACUETHBIX UM KauyeCTBEHHBIX
3a/lay, TUIaH BBITIOJIHEHHS TMPAKTHYECKOW pabOThl C YyUEeTOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUI;

e J1aBaTh OLICHKY HOBBIM CUTYyallUsM;

e pacHIMpsTh PaMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIT;

e JlenaTh OCO3HAHHBIM BBIOOpP, aprymMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a PEIIICHHUE;

e OIIEHUBATh MPUOOPETECHHBIN OIIBIT;

e CIOcOOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO SPYAUIIMU B 00JacTu
(GU3KMKH, TOCTOSHHO TMOBBINIATH CBOM 00pa3oBaTEIbHBIM M KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJ’Ib, 3MOHI/IOHa.IILHLII71 HHTEJIJICKT.

e JIaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

e BIAJETh HaBBIKAMU TIO3HABATEIBHOM  peduiekcMM Kak  OCO3HAHUSA
COBEPIIAEMBIX JECUCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB U
OCHOBaHUI;

e HCIIOJb30BaTh MPHEMbI PeBISKCUH JJII OIICHKH CHTYaIlHMH, BEIOOpAa BEPHOIO
pelICHUS;

e YMETh OLICHHBATh PHUCKH M CBOECBPEMEHHO INPHUHUMATh PELICHHUS IO HMX
CHIKEHHUIO;

e IPUHUMATH MOTHBBI WM apPryMEHTHl JIPyIMX I[IPU aHajlu3€ pPe3yJIbTaTOB
JIEATCIILHOCTH;

e TPUHUMATH CeOs, MOHUMAs CBOM HEJOCTATKU U IOCTOMHCTBA,

e IPUHUMATH MOTHBBI WM apPryMEHTHl JIPyIMX IIpU aHaju3e pe3yJIbTaTOB
JIeSITeILHOCTH;
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e TpU3HABATH CBOE MPABO M MPABO JAPYTHUX HA ONMINOKH.

B mporecce moCTHKEHHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTPAMMBI 10
¢uzuke 9 ypoBHA cpenHero oOimiero oOpa3oBaHUA Yy  OOYyYarOIIMXCs

COBEPIIICHCTBYETCS AMOIMOHAJILHBIN UHTEJUICKT, MpenoJIaratoini
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWUS, BKJIIOYAIOIIETO CIIOCOOHOCTH MMOHUMATh CBOE

HMOLIMOHAIEHOE COCTOSIHHE, BHAETh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOU
AMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CaMOpEryJIMpPOBaHMs, BKJIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIIOCOOHOCTh aanTHPOBATHCS K
ASMOILIMOHAJIBHBIM HM3MEHEHUSM W TMPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEW MOTHBAIMH, BKJIIFOYAIOIIEH CTPEMIICHHE K JTOCTHXKCHMIO LIEIU U
yCHexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOAS W3
CBOMX BO3MOKHOCTEH;

e OMIIATUHM, BKIIOYAIOUIE  CHOCOOHOCTh  NOHHMMATh  3MOIMOHAIBHOE
COCTOSIHME JIpYTMX, YUYUTBIBaThb €ro TMpU OCYIIECTBIECHUH OOIICHHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAIBHBIX  HABBIKOB, BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTPAaMBATH
OTHOUIEHUS C JPYTUMHU JIIOAbMH, 3a00TUTHCSA, NPOSABIATH HHTEPEC H
paspeiiatb KOH(QIUKTHI.

IIpeaMeTHBIE Pe3yabTATHI
10-1 kaace

K xoniy obyuenus B 10-m KJjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

« JIEMOHCTPUpPOBATh Ha MpPUMEpax Pojib U MECTO (PU3UKU B (HOpMHpPOBAHHUU
COBPEMEHHON HAYYHOM KapTHHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN;

e YUYUTBHIBaTh TPAHMIBI TMPUMEHEHHUS HU3YUYEHHBIX (PUINYECKUX MOJEIICH:
MaTepuaibHas TOUKa, HHEPLHAJIbHAsA CUCTEMa OTCUETa, a0COJIOTHO TBEPOE
TEJIO0, UJICATIbHBIN Ta3, MOAEIN CTPOCHUS Ira30B, JKUIAKOCTEU U TBEPABIX TEII,
TOYEYHBIN 2JIEKTPUYECKUNA 3apsi]i IPU pelieHnr (HU3NYECKUX 3a7a4;

« pacno3HaBaTh (PU3MUYECKUE SIBJICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAaHWUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUU  CTPOECHHUS
BEIIECTBA M JJIEKTPOJAMHAMUKH: DPAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpsIMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE TMAaJeHHE Tell, JBUKEHHE IO
OKPY>KHOCTH, WHEpIUs, B3auMojeicTBue Tein, auddysus, OpOyHOBCKOE
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JIBUKEHUE, CTPOCHHUE JKUJIKOCTEH W TBEPABIX TeJ, M3MEHEHHE 00beMa Tem
IpU HarpeBaHuM (OXJIAKACHUHU), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJICHCAI[us, TJIaBJICHUE, KPUCTAIN3allUsl, KUTICHHE, BIAXKHOCTh BO3/lyXa,
MOBBIIIIEHUE JABJICHUS T'a3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYJIE, CBSI3b
MEXK]y MapaMeTpaMHu COCTOSIHUSI Ta3a B M3OIPOIECcax, dJEKTpU3alus Ted,
B3aUMOJIEICTBUE 3aPsI0B;

OMUCHIBATh MEXAaHUYECKOE JIBMKEHUE, UCTOJb3Yys (PU3NUYECKUE BEIIUYUHBI:
KOOpJAWHATA, IMyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHUIa,
UMITyJIbC ~ TEJa, KUHETUYECKAass DHEpPrus, IOTEHUHUAJIbHAS DJHEprus,
MexaHudeckass pabora, MexXaHWYecKas MOIIHOCTb; TPU  OMHCAHHUU
NPaBWIBHO TPAKTOBATh (M3MYECKUN CMBICI HCIOJb3YEMbIX BEJIMYWH, UX
0003HAaUEHUsI W EIUHUIBI, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3MUYECKYIO BEIMUNHY C JPYTUMH BEIUYHHAMY;

OMUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI W TEIUIOBHIC SIBJICHUS,
UCIIONIB3Ys (DM3UYECKUE BEIMUMHBI: JABJICHUE rasza, TeMIEepaTrypa, CPeIHss
KUHETUYECKast SHEPIUs Xa0TUYECKOTO JIBUKECHUS MOJIEKYI,
CpPeIHEKBAApATUYHASL  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTpPEHHsISI dHeprusi, padbora raza, Kod(PQUIMEHT TMOJIE3HOTO AEUCTBUS
TEIUIOBOTO JABUTATENS; MPU OMUCAHUM MPABUIBHO TPAKTOBATH (YU3UUYECKUI
CMBICJI UCTOJIb3YEMbIX BEJIWYUH, UX O00O3HAYEHUS U €IUHUIIBI, HAXOIUTh
(GbopMyibl, CBSI3bIBAIONIME JaHHYIO (U3HYECKYI0 BEIMYHMHY C JAPYTUMH
BEJINYNHAMU;

ONMUCBHIBATh  HU3YYECHHBIE  DJIEKTPUYECKHE  CBOICTBA  BEIIECTBA U
AIIEKTPUUECKHUE SIBICHHS (IIPOIIECCHI), MCTIONB3Ysl (U3HMUECKUE BEIMYMHBI:
ANEKTPUUYECKUN 3apsii, DJIEKTPUUYECKOE II0JIe, HAINPSKEHHOCTh OIS,
MOTEHIIUAJI, PA3HOCTh MMOTEHIIUAJIOB; MPU ONMUCAHUU MPABUIBHO TPAKTOBATH
(U3UYECKUI CMBICT MCTIOIB3YEMbIX BEITUYNH, UX 0003HAYCHUS W SIUHUIIGI;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIONIME AAHHYIO (DU3WYECKYI0 BEIUYUHY C
JIPYTUMHU BEIUYMHAMU,

aHaJTM3UPOBaTh (PU3UYECKHUE MPOIIECCHl U SBJICHUSI, UCIIOJIB3YS (pU3nueckue
3aKOHbl M TMPUHLMIIBL: 3aKOH BcemupHOro tsarorenus, I, II m III 3akonHbI
HproToHa, 3aKOH COXpaHEHHUS] MEXaHUUYECKOW IHEPTrUM, 3aKOH COXPaHEHUS
UMITyJIbCa, TOPUHUWI  CYNEPHO3UIMU CWJI, MPUHLMI  PaBHOMNPABUSA
WHEPLUUAIbHBIX CHUCTEM OTCYETA, MOJIEKYISPHO-KUHETUUECKYI0 TEOPHIO
CTPOCHMSI BEILIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEAHEN KHUHETUYECKOU
SHEPTrUU TEIJIOBOTO JIBMXKCHMSI MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoH,
MEpPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS DSJIEKTPUYECKOTO
3apsna, 3akoH KylioHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYE€CKOE BBIPAKEHUE M YCJIOBHS (rpaHULbI, 00JacTH)
MIPUMEHUMOCTH;
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OOBSCHATH OCHOBHBIE TPUHITUIBI JCUCTBUS MAalluH, NOpUOOPOB W
TEXHUYECKUX  YCTPOWCTB;  pa3iWyaTh  YCIOBHS WX  0O€30MacHOTO
MCITOJIb30BAHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCIEAOBAaHUIO (U3MYCCKUX SBICHUU W
MIPOIIECCOB C MCIOJIB30BAHUEM TIPSAMBIX M KOCBEHHBIX U3MEPEHUH, TTPH ATOM
dbopmynnpoBath mpodiieMy/3aady M THUIOTE3y Y4eOHOTO SKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MIPEIJI0KEHHOTO 000PYI0BaHHUS, IPOBOJINUTH OIBIT U
(hOpMyIUPOBATH BHIBO/IBI,

OCYUIECTBIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PM3UUECKUX BEJIMYUH, TIPU
ATOM BBIOMpATh ONTUMAIBHBIA CIOCOO M3MEpPEHHUS U HCIOJIb30BaTh
U3BECTHBIE METO/Ibl OLIEHKH MMOTPEIHOCTEN U3MEPEHHU;

UCCJIEeIOBAaTh  3aBUCHUMOCTH  MEXKAYy (U3MUECKUMHU  BETUYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPCHUM, TpU DITOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpPOBaTh  pe3yJbTaThl  IOJTYYEHHOW  3aBUCHMOCTH
(GU3NYeCKNX BEIWMYMH B BHJAE TAOMUI] U rpaduKOB, NETIaTh BBIBOILI IIO
pe3ynbTaTaM HCCIICIOBAHUS;

co0JroAaTh MpaBuia 0€30MacHOro TpyAa NpH MPOBEICHUHN HCCIIEI0BaHUN B
pamMKax y4eOHOTO SKCIIEPUMEHTa, YICOHO-UCCIIeI0BATEILCKON U MPOSKTHOMN
JCATEIBPHOCTH C  HWCIIOJIb30BAaHUEM  HM3MEPUTEIBHBIX  YCTPOWCTB U
1abopaTopHOTO 000PYIOBAHUS;

pemiarb pacueTHble 3a/ladyd C SBHO 3a/laHHOM (PU3WYECKON MOJIEINbIO,
UCTIOJIb3YS (PU3NYECKHUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAJINM3a yCIOBUSA
3aJlay BbIOMpATh (PU3NYECKYIO MOJICIIb, BBIACIATh (PU3NUECKHUE BEJIMUMUHBI U
dbopMysbl, HEOOXOAMMBIC JUIsI €€ pelIeHUs, NPOBOIUTH pPACUEThl H
OIICHHBATh PEATTLHOCTh TOJYYEHHOTO 3HAYCHUS (PU3NUECKON BETUINHBL
pemiarh KaueCTBECHHBIE 3a/1a4u: BBICTPaNBATh JIOTUYECKHU
HEMIPOTUBOPEUYHMBYIO TICTIOUKY PACCYXACHUN C OMOpPOi Ha W3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS,

UCIIOJIB30BaTh ~ TPHU  PEIICHMH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHOOPMAITMOHHBIC  TEXHOJOTMH  JiJII  TIOMCKa, CTPYKTYypHUPOBaHUS,
UHTEPIpPETAllMd W TPEACTaBICHUS Y4YCOHOW W  HAYYHO-TIOMYJISIPHOM
uHPOpMAIIMH, TIOJYYCHHOH W3 PA3JIMYHBIX HMCTOYHUKOB, KPHTHYCCKH
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMAIIHUIO;

IPUBOJIUTH MIPUMEPHI BKIIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCITIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HKE B TOBCEIHEBHOM KU3HU
st o0ecriedeHus 0e30MacHOCTH TpH  oOpalieHur ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JJII COXPAHCHHS 3J0POBBS U COOIOACHUS
HOPM JKOJIOTHUYECKOTO TTOBEICHUS B OKPYIKAIOIIEH Cpesie;

paboTaTh B TpyHIe C BBHINOJHEHUEM pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATH Pa0OTy TPYIIIBI, PAIIMOHATLHO PACTIPELISITh 00SI3aHHOCTH U
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IJIAHUPOBATH JIEATENLHOCTh B HECTAHJIAPTHBIX CHUTYyaIUsX, aJeKBaTHO
OIICHWBATh BKJIAJl KaXIOTO W3 YYaCTHUKOB TPYIIBI B PEIICHHE
paccMaTpuBaeMOi MPOOIIEMBI.

11-1 kjaace

K xoniy oOyuenus B 11-mM KJj1acce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPAXKATh C(POPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

e JIEMOHCTPUPOBATh Ha MpPUMEpPAX POJib U MeCTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAYyYHOW KapTHHBI MUpPA, B PA3BUTHU COBPEMEHHOM TEXHHUKU
U TEXHOJOTUM, B TPAKTHUECKOW JEATETbHOCTH JIOACH, IEeIIOCTHOCTh U
€AMHCTBO (PU3NYECKON KapTUHBI MUPA;

e YUYUTHIBATh TPAHUIBI TPUMEHEHUS U3YYCHHBIX (PUINYECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUYECKUM 3apsll, JIyd CBETA, TOYECYHBIM MCTOYHUK CBETA,
sJiepHasl MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO f/ipa MPU PEIICHUN
(hU3UYECKHX 3a/a4,

« pacmo3HaBaTh (pu3ndYecKue SBICHUS (MIPOIECCHl) U OOBICHATH UX HA OCHOBE
3aKOHOB  AJICKTPOJAMHAMUKKA M  KBAHTOBOM  (DU3MKH: dBJIEKTpUUECKas
MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MArHUTHOE JICUCTBUS
TOKa, B3aMMOJICHCTBUE MAarHUTOB, DJICKTPOMAarHUTHAsI WHIYKIIMS, ACHCTBUE
MarHuTHOTO TIOJii Ha TPOBOJHMK C TOKOM U JABWXKYIIMHCSA 3apsi,
AJIEKTPOMArHUTHHIE KoJieOaHusI u BOJIHBI, PSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpa)XKE€HUe, IMpeoMieHue, UHTephepeHIus,
mudpakiys U TOJIApU3alMs CBETa, IUCIEPCUsl CBETa, (POTOIIEKTPUIECKUIN
addexr (bororddekr), cBeTOBOE NaBlieHHE, BO3SHUKHOBEHHUE JTUHEWUYATOTO
CIIEKTpa  aToMa  BOJOPOJa,  €CTECTBEHHas W  HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

e ONUCHIBAaTh M3YUYCHHBIC CBOWCTBA BEHIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE, AJIEKTPUUYECKYI0 TPOBOJUMOCTb Pa3IUYHBIX Cpel) U
ANIEKTPOMArHUTHBIE  ABJIEHHUS  (IIPOLIECCHI), HCMOJIB3YysA  (PU3UUECKUE
BEJIMYMHBL: AJIEKTPUUECKUN 3apsl, CHUJIa TOKA, JIEKTPUUECKOE HAIPSIKEHUE,

AIEKTPUYECKOE CONPOTHBIICHUE, pPa3HOCTh NOTEHLIUAJIOB,
ANEKTPOJBIKYINAS CUjla, paboTa TOKAa, UHAYKUMS MAarHUTHOTO MOJIs, cuja
Amnepa, cuna JlopeHuna, HMHAYKTUBHOCTb  KAaTyIIKH,  OJHEprus

AIEKTPUUECKOT0 M MAarHUTHOTO TMOJeH, Mmepuoa M 4YacTtoTa KosieOaHuil B
Kosie0aTeTbHOM KOHTYpE, 3apsii U Cuja TOKAa B IMPOIECCe TapMOHHYECKUX
AJIIEKTPOMArHUTHBIX KOJeOaHui, POKyCHOE pacCTOSHUE U ONTHYECKas Cuia
JUH3bI, TPU OMNHCAHWUU TMPABUIBLHO TPAKTOBaTh (PUIUYECKUNA CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, WX OO0O3HA4YeHHs] M E€IUHULBI, YKa3bIBaTh
(bopMyIibl, CBA3BIBAIOIIME AAHHYIO (U3MYECKYIO BEIMYUHY C JAPYTUMHU
BEJIMYMHAMU;
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OMMUCBHIBATh M3YyYCHHBIE KBAHTOBBIE SIBIICHUS W IMPOIECCHI, HCIOJb3YS
(bu3HYecKre BETUYNHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, DHEPIHs W WMIYJIbC (POTOHA, TMEPUOJ TOJIypacrasa,
SHEPIUsl CBS3M ATOMHBIX SJEp, MPU ONHCAHUU MPABUIBLHO TPAKTOBATH
(bU3UYECKHIT CMBICI UCIIOJIB3YEMbIX BEJIMYUH, UX 0003HAYCHUS U €JIUHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONIME JaHHYIO (DU3WYECKYI0 BEIUYUHY C
JPYTUMHU BEJTMYMHAMU, BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BEITUYNHBI,
aHaJTM3UPOBATh (PU3UYECKHUE MPOIIECCHI U SBJICHUSI, UCIIOJIB3Ys (pU3nuecKue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI TOCIEJOBAaTEIbHOIO U
NapajieIbHOr0 COEJUHEHMs MPOBOJHUKOB, 3aKkoH Jlkoyns—JIeHna, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHU, 3aKOH MPSIMOJIMHEHHOr0 paclpOCTpaHEHUs
CBETAa, 3aKOHBI OTPAXEHUsSI CBETA, 3aKOHBI MPEJIOMIICHUSI CBETA, YPaBHEHUE
OuiHmTerHa st Gotodddexrra, 3aKOH COXpPAHEHHS JHEPTruu, 3aKOH
COXpPaHEHUS] UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOIO 3apsiia, 3aKOH
COXpaHEHHUsS MAcCOBOIO YHUCIa, MOCTyJaThl bopa, 3aKOH paguoaKkTUBHOTO
pacnaza, Mpu 3TOM pa3duyarh CIOBECHYI (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOE  BBIPAXXEHME UM YCJIOBUS  (TpaHUIbl,  O0JIACTH)
MIPUMEHUMOCTH;

OMpENEeNATh HaMpaBJICHUE BEKTOpa UHAYKIMM  MarHUTHOTO  MOJs
MPOBOJHUKA C TOKOM, CHJIbI AMniepa u cuiibl JIopeHua;

CTPOUTh W ONUCHIBaTh H300pa’KE€HHE, CO3[aBaeMO€ IUJIOCKHUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATH JKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (U3MUECKUX SIBICHUU W
MIPOIIECCOB C UCIOJIb30BAHUEM TMPAMBIX U KOCBEHHBIX U3MEPEHHUIL: MIPU 3TOM
dbopmyHpoBaTh IpodieMy/3agady M THIOTE3y Y4eOHOTO SKCIIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHHUS, IPOBOJIUTD OMBIT U
(GhopMyIHUPOBATH BHIBOIBI,

OCYILIECTBIISITh MIPSIMbIE U KOCBEHHBIEC U3MEPEHUS (PU3UUECKUX BEJIUYKH, IPU
ATOM BBIOUpATh ONTUMAJBHBIA CIOCOO W3MEPEHUS U HUCMOJb30BaTh
M3BECTHBIE METO/IbI OLIEHKH OTPEIIHOCTEN U3MEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTH (DU3WUYECKUX BEJIWYUH C HCIOJIb30BaHUEM
IPSMBIX U3MEPEHUM: MPU 3TOM KOHCTPYHUPOBATh yCTaHOBKY, (DUKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJIE
TabnuIl U rpaUKOB, AeNIaTh BHIBOJBI [0 Pe3yJIbTaTaM MCCIIEI0BAHMUS;
coOJIr0/1aTh TIpaBmiIa 0€30MacHOTO TpyJa MPU MPOBEICHUN UCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEPUMEHTa, YI4eOHO-UCCIIeI0BATEILCKON U MPOEKTHON
NEATEIbHOCTA C  MCIHOJIb30BAHUEM  M3MEPUTENbHBIX  YCTPOWCTB H
1abopaTopHOTO 000PYIOBAHUS;

pemath pacueTHhIE 3aJadyd C SBHO 3aJlaHHON (PU3WYECKON MOJENbIO,
UCIOJIB3Yys (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIN3a yCJIOBUS
3a/1aud BBIOUPATh (PU3UUECKYIO MOJIEIb, BHIJICTSATh (PU3HMUECKHE BEJITMYUHBI U
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dbopMynbl, HeoOXoauMble MJii €€ peHIeHHs, NPOBOAUTH pacueTbl U
OLIEHUBAThH PEATILHOCTD MOJyUYEHHOT0 3HaUYEHUs (PU3MUECKOI BEITNUNHBI;

« pemathb KayeCTBEHHbIE 3aJjaun: BBICTpanBaTh JOTHYECKH
HEMPOTHUBOPEUHMBYIO IEMOYKY PACCYX ACHUU C OMOPOM Ha H3yUYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUecKue SBICHUS;

e WCIONB30BaThb  TPU  pEHIeHMH  Y4eOHBIX  3a7ad  COBPEMEHHBIE
WHPOPMAIMOHHBIE  TEXHOJIOTMW I TIOWCKAa, CTPYKTYpPHpPOBAHWUS,
MHTEPIPETAllMd W TPEACTaBICHUS Y4eOHOW U  Hay4HO-TIOMYJSPHON
UHpOpMAK, TOJIYYEHHOM U3 pa3jIMYHbIX HCTOYHUKOB, KPUTUYECKU
aHaJIM3UPOBATh MOJIy4aeMYIO HH(OPMALIHUIO;

e OOBSCHATh NPUHLMIIBI JEHCTBUS MAIWMH, NOPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3inyarh YyCIOBUS HX O€30IaCHOrO HCIOJb30BaHUS B
MOBCEIHEBHOM KU3HHU;

« TMPUBOAUTH IPUMEPHI BKIAJAA POCCUNCKUX U 3apyOEkKHBIX YUCHBIX-(DU3HKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

+ HCIOJIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (PU3HKE B MOBCEAHEBHOW >KU3HU
st obecriedyeHUs: 0€30MacHOCTH TpH  oOpallleHuH ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, IJISI COXPAHEHHS 370POBbS U COOIIOICHHMS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;

« paboTaTh B TpyHNIE C BBIIOJHEHUEM PA3JIMYHBIX COLHUAIbHBIX PpOJIEH,
IUITAaHUPOBATh PabOTy TPYIIIbI, PAlMOHATIBHO PACHpPENeNATh 00sI3aHHOCTU U
IUIAaHUPOBATh JESATEIbBHOCTh B HECTAHJAPTHBIX CUTYallUsdX, aJeKBaTHO
OLICHMBAaTh BKJAJ KaXJIOT0 M3 YYaCTHUKOB TpYIIbl B pelICHUE
paccMaTpuBaeMou MPOOIISMBI.

Conep:xxanue y4eOHOro nmpeaMera
10-1 kaacc
Paznen 1. ®u3uka U MeTOAbI HAYYHOI'0 IO3HAHUA

®dwus3uka — HayKa o mpupoze. HayuHbie METOBI MO3HAHUS OKPYKAIOIIETO MHpA.
Ponb sKkcnepuMeHTa W TEOPUHU B MPOIECCE MO3HAHMS MPUPOJIBI. DKCIEPUMEHT B
busuke.

MopnenupoBanue (U3MUECKUX SBIEHUA M TpoueccoB. HayuHble rumoressl.
du3nyeckue 3aKOHbI U TEOpUH. ['paHHIbl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUA.

Ponb u Mecto pusuku B popMUpPOBAaHUU COBPEMEHHOMN HAYYHOW KapTHHBI MHPA, B
MIPAKTUYECKOM AEATEIBHOCTH JIFOAEH.
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JlemoHcTpanumn

AHaJIOroBbI€ U ITU(POBBIE U3MEPUTEBHBIE TPUOOPHI, KOMIIBIOTEPHBIC TaTUHKH.
Pa3pen 2. Mexanuka

Tema 1. Kunemaruka

Mexanudeckoe aBmkeHHe. OTHOCHUTETBHOCTh MEXaHUYECKOTO  JABUKCHUS.
Cucrema otcuera. Tpaekropus.

[lepemenienue, CKOPOCTh (CpeaHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOYKH, MX MNPOEKIHH HAa OCU CHCTeMbl KoopauHaT. CioxeHue
IIEPEMEILICHUM U CIIOKEHHE CKOPOCTEM.

PaBHOMepHOE ¥ PaBHOYCKOPEHHOE MpsMOJuHEHHOe nBiwkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TIasieHre. Y CKOpEHHE CBOOOIHOTO MaICHMUSI.

KpuBonnneitHoe nBuxkeHue. J[BUKEHHE MaTEpUaIbHONM TOUKH MO OKPYXHOCTH C
IIOCTOSIHHOM 10 MOJYJIF0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHuueckue yCTpOﬁCTBa H MMPAKTHYCCKOC IMPHMMCHCHUEC: CIIMJAOMCTpP, ABUKCHUC
CHapAA0B, OCITHBIC 1 PEMCHHBIC IICPCIavH.

JlemoHcTpannmn

« MoJens cuCTEMBI OTCUETA, WIUTFOCTPALNS KHHEMAaTUYECKUX XAPAKTEPUCTUK
JBUKEHUS.

« IIpeoOpazoBanue ABMKEHUHN C UCIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

« Ilagenue Ten B BO3yXe U B pa3pe’KEHHOM IPOCTPAHCTBE.

« HaOmonenue ABukeHUS Tena, OPOILIEHHOTO TMOJ| YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

« H3mepeHue yckopeHUs: CBOOOIHOTO MaICHUsI.

« HanpasieHne CKOpOCTH IPU JBUKEHUU IO OKPYKHOCTH.

VY4yeHn4ecKuil IKCIIEPUMEHT, J1aDOpaTOPHBbIE PAOOTHI

. I/IsyquI/Ie HCPAaBHOMCPHOI'O ABHIKCHUA C LCJIBIO OIIPCACICHUA MTHOBEHHOU
CKOpOCTH.
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e MHccrmenoBanne COOTHOLIEHHMS MEXKIY IyTSMM, IPOWICHHBIMH TEJIOM 34
IIOCJIEA0BATENBHBIE PABHBIE NPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JIBHKEHUM C HAYAJIIbHOU CKOPOCTBIO, PABHOW HYJIIO.

o M3yueHue NBMKEHU IIapUKa B BA3KOW KUJIKOCTH.

« U3ydenue nBrxeHus Tena, OpOIIEHHOrO TOPU30HTAIBHO.

Tema 2. JluHaMuka

IIpuanmn otHocurensHOCTH ['ammies. [lepBeiii 3akoH Herorona. MuepuumansHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3uiiuu cwi. Bropoit 3akon HeroToHa s
MaTepuagbHON TOUKU. TpeTuil 3akoH HproTOHA [U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BceMupHoOro tsaroreHus. Cuna tsoxecTd. [lepBas kocMudeckas CKOpOCTb.
Cuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buaesl TpeHus (mokosi, CKoibxkeHus, kadeHws). Cuna Tpenusa. Cyxoe
TpeHue. Cuia TpeHUsl CKOMBKECHUS U cujia TpeHus 1mokos. Koaddumment tpeHus.
Cuiia conpoTUBIICHUS IPU JIBUXKEHUU TEJa B dKUJIKOCTH WIIH Ta3e.

HOCTYHaTeJIBHOG M BpalgaTeJIbHOC IBHIKCHHC a0COJIIOTHO TBEPAOro TCa.

MOMEHT CUJIBI OTHOCUTENIBHO OCH BpalieHus. [lneyo cuiibl. Y CnoBUs paBHOBECHS
TBEPJIOTO TeJIa.

TexHuueckue YCTpOﬁCTBa " IIPAKTUYICCKOC IPUMCHCHHUC. ITIOAIIHUITHUKH, IBUKCHHC
HNCKYCCTBCHHBIX CITYTHHUKOB.

JleMOHCTpauuu

o JSIBieHue nHEpLUU.

« (CpaBHeHHE MacC B3aUMOJEHCTBYIOIIUX TEJL.

e Bropoii 3axoH HerotoHna.

« H3mepenue cui.

« CloxeHue CUlL.

« 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

« HesecomocTs. Bec Tena npu yCKOpEHHOM NTOABEME U NTAJICHUH.
« CpaBHEHUE CHII TPEHUS MOKOS, KAUYEHUS U CKOIbKEHUS.

« Yci0BuUs paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

VY4eHnueckuil IKCIIepUMEHT, J1abOpaToOpHbIE PabOTHI
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« H3zydenue nmxenwus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

« HccnenoBanue 3aBUCHUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehopMaIluH.

« HccnenoBanue ycCIIOBUM paBHOBECUS TBEPJOrO0 TeJd, WMEIOLIETO OCh
BpaIl[CHUS.

Tema 3. 3akoHBI COXpaHEeHHUS B MeXaHUKeE

NmiynbC MaTepraabHOM TOUYKHU (Tesa), CUCTEMbI MaTepUaIbHBIX TOYeK. VIMITybC
CWJIBl U U3MEHEHHE HMMITyJIbCa Teja. 3aKOH COXPaHEHWs UMITyJbca. PeakTnBHOE
JBUYKCHHE.

PabGora cyibl. MOIIIHOCTH CHIIBI.

Kunernueckass »dHeprus wMaTepuaibHOW TO4YkHM. Teopema 00 H3MEHEHHUH
KUHETHUYECKOU YHEPTUU.

[ToTenmanbHas sHeprus. [loTeHnumanbHas sHEprus yrnpyro aepopMUPOBAHHOM
npyxuHbl. [loTeHIManbHas YHEPTUs Teaa BOJIU3M MOBEPXHOCTH 3EMITH.

[loTeHManbHble ¥ HENOTEHUHAIbHBIE CHIBL. CBA3b pabOThl HEMOTEHIMAIBHBIX
CHUJ C W3MEHEHMEM MEXAHUYECKOM JHEPTMU CHUCTEMBI Tel. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTHH.

Yrupyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckre yCTpOHMCTBa M MPAKTHUYECKOE NPUMEHEHHE: BOJOMET, KOIIEp,
MPYKUHHBII MUCTOJET, IBHKEHHE PAKET.

JlemoHcTpannmn

e 3aKOH COXpPAaHEHHMs UMITYJIbCA.
« PeakTnBHOE IBMXKEHUE.
« llepexoa moTeHUMAIBHON SHEPTHH B KUHETUYECKYIO U OOPATHO.

VY4eHnueckuit IKCIIepUMEHT, J1abopaTopHbIE PabOTHI

« H3yuenue abCONIOTHO HEYNPYroro yjapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

« HccnenoBanue cBsi3u pabOThI CUJIBI ¢ U3BMEHEHUEM MEXAHUYECKOW SHEPIHH
TeJa Ha PUMEpPE PACTSIKEHUSI PE3MHOBOIO KIyTa.

Paznen 3. Mogekyasipuast u3nka 1 TEePMOJAMHAMHUKA
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Tema 1. OCHOBBI MOJIEKYJIAPHO-KUHETHYECKOI TeOpun

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS H
B3aMMOJICUCTBUSI YacTHUI] BeliecTBa. MoJeld CTpOEHUs Ta30B, KUJIKOCTEH H
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemectBa. [loctossHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa um ee wusMmepenue. lllkama temmeparyp
Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpPaBHEHUE MOJEKYJISPHO-KHHETHYECKON
TEOpUM HJI€ATLHOTO Ta3a. AOCONIOTHas TeMmIeparypa Kak Mepa cpenHen
KMHETUYECKOW SHEpPruu TEIUIOBOIO JIBMXKEHUs yacTull raza. lllkana temmepartyp
KenbBuna. T'a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. 3akoH
JaneroHa. M3omporeccsl B HACAIBHOM Ta3€ C IOCTOSIHHBIM KOJHWYECTBOM
BemlecTBa. ['paduueckoe mpenacTaBieHHWE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHu4yeckne ycTponcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OAPOMETP.
JleMOHCTpauuu

« OnpIThl, AOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHHIA.

« OnpiTbl 0 TUDPY3UH )KUIKOCTEN U Ta30B.

« Mopens OpOyHOBCKOTO IBUKEHUS.

« Mopenb onwiTa IlTepHa.

«  OmbIThl, JI0Ka3bIBAIOIINE CYLIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMMOJICHCTBHUS.

«  Mopens, WUTIOCTpUPYIOLIAs IPUPOTY AaBICHHS ra3a Ha CTEHKH COCY/a.

o OmnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHE COCTOSHHUS HICATBHOTO rasa,
M30ITPOLIECCHI.

VYyeHnueckuil IKCIIepUMEHT, J1abOpaToOpHbIE PabOTHI

« Ormnpeznenenue Macchl BO3/yXa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEpEHUM
o0beMa KOMHATHI, JJaBJICHUS U TeMIIepaTyphl BO3yXa B HEil.

« HccnenmoBaHnne  3aBUCHMOCTH  MEXIy  IapaMeTpaMH  COCTOSHHS
pa3peKEeHHOro rasa.

Tema 2. OCHOBBI TEPMOJAMHAMUKH
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TepMoauHamuueckass cucrema. BHYTpeHHsIT SHeprusi TEepMOJIWHAMUYECKOU
CUCTEMBI U CTIOCO0BI ee n3MeHeHus1. KomndaecTBo TerminoTel u paborta. BHyTpeHHss
JHEpPrus  OJHOATOMHOIO  HJACAJIbHOrO  rasa. Buael  Temnonepenaumu:
TEIIONPOBOJAHOCTh, KOHBEKIUS, U3Iy4YCHUE. Y AEIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TeIoTel npu Temionepeaaye.

[lonsitme 00 ammabatHOM mporecce. [lepBelii  3aKOH  TEPMOTUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJIMHAMUKH K u3ompoueccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh Po1IeCCOB B MIPUPOJIE.

TeruoBbie MamuHbl. [IpuHIMIBL neldcTBUsS TEIUIOBBIX MamuH. [IpeoOpa3oBanus
HHEPTrUU B TEIUIOBBIX MamuHaX. KodQuIMeHT MOoJe3HOro JACHCTBHUS TEIUIOBOM
maruHbl. [ukn KapHo u ero koaduimeHT none3Horo AeMCTBUS. DKOJIOTUUECKHE
MPOOJIEMBI TEIIJIOIHEPTETHKH.

TexHu4yeckne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: JBUTATENb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

JleMOHCTpauuu

« l3MeHeHHe BHYTpPEHHEH SHEpPruu Tejla NpPH COBEPIICHUU PAOOTHI: BBUIET
poOKH U3 OYTHUIKHM MOJ IEUCTBHEM CXKATOrO BO3AyXa, HarpeBaHue 3pupa B
JaTYHHOU TpyOKe ImyTeM TpeHusl (BUIEOAEMOHCTpAIUs).

« l3MmeHeHue BHyTpeHHEN sHEPTUU (TeMIIEpaTyphl) Tela MpHu TEIUionepeaaye.

« OmneIT 1o aauabaTHOMYy pAacIIMPEHHIO BO3QyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

« Mopgenu mnapoBoil  TypOMHBI, JBUTATeNs BHYTPEHHEIO  CropaHus,
PEaKTUBHOTO JIBUTaTEs.

VY4yeHnuecKkuil IKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI
« H3mepenue yaenbHOM TEMI0EMKOCTH.
Tema 3. ArperarHblie cOCTOsIHUA BeliecTBa. @a3oBbie nepexoabl

[TapooOpazoBanue u KoHjeHcarusi. McmapeHue u kurneHwe. AOCONIOTHas U
OTHOCHUTEJIbHAsA BJIAXXHOCTh BO3ayxa. HacklmeHHbld map. YjaenbHas TeIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JIaBJICHHMS.
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Teepmoe Teno. Kpucramnmdeckue u amopdHbie Tena. AHHM30TPONHUS CBOWCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBrneHue u
KpucTayum3anus. Y aejbHas Teriora miasiaeHus. Cyomumanms.

VYpaBHeHue TeroBoro danaHca.

TexHuyeckne yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOIYyUYECHHS] COBPEMEHHBIX MaTEpHAIIOB, B
TOM YHUCJIE HAHOMATepUalioB, U HAHOTEXHOJIOTUHU.

JleMoHCTpauuu

« (CBolicTBa HACBIIIEHHBIX NIAPOB.

« KuneHue npu NOHM>KEHHOM JaBJICHUU.

« Cnoco0Obl U3MEpeHHs BIaKHOCTH.

« HaOmronenne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.
« JlemoHCTpanusi KpUCTAJIOB.

YueHnueckuit SKCIEpUMEHT, 1a00paTOpHbIE paOOTHI

« H3mepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.
Pasznen 4. DiekTpoauHaMuka
Tema 1. DiekTpocTaruka

OnexTpuzauus Tea. DIEKTpUYeCKHid 3apsan. J(Ba BHIa 3JIEKTPUUYECKHX 3apsoB.
[IpoBOgHUKM,  JTUANEKTPUKH U TIOJYNPOBOJHUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsija.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 37€KTpUUECKUN 3apsl.
OnekTpuueckoe 1mojie. HampsbkeHHOCTh  3iekTpuueckoro mnojst. [Ipunoun
CYNEPIO3ULHAN BJIEKTPUUYECKUX MOJIEN. JIMHMU HANpPSIKEHHOCTH 3JIEKTPUYECKOTO
TTOJIS1.

PaGora cun QJICKTPOCTATUYUCCKOT'O IIOJIA. HOTGHHI’I&J’I. PazHocTth IMOTCHOMAJIOB.
HpOBOIIHI/IKI/I U JUIJICKTPUKH B 3JICKTPOCTATHYCCKOM IIOJIC. I[HSHQKTPH‘IGCK&H
IMPOHUIACMOCTD.

DnekTpoeMKOCTh. KoHnaeHcarop. DIIEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.
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TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME:  JIIEKTPOCKOIL,
AIIEKTPOMETp, DJIEKTPOCTaTHYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

JleMoHCTpauuu

e  YCTpOWCTBO U MPUHLHUII IEHUCTBUS AJIEKTPOMETPA.

« BzaumopeiicTBre HA3JIEKTPU30BAHHBIX TEJL.

e DIIEKTPUYECKOE TOJIC 3aPSKEHHBIX TEI.

« IIpoBOAHMKM B 3IEKTPOCTATUUECKOM MOJIE.

e DJeKTpocTaTUyeCcKas 3alluTa.

o JIMDJIEKTPUKU B SJIEKTPOCTATUYECKOM TIOJIE.

e 3aBUCHUMOCTh DBJEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXAY HUMHU U IUJIEKTPUUECKOW MPOHUIIAEMOCTH.

« DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Y4eHn4eCcKuit IKCIIEPUMEHT, JTA00paTOPHBIC PAOOTHI
« H3mepeHune 3IeKTpOEMKOCTH KOHEHCATOPA.
Tema 2. IlocTossHHBIN J1eKTpUYecKHid TOK. TOKHM B pa3JIMYHBIX cpeaax

DIIEKTPUYECKUN TOK. Y CIIOBHS CYILIECTBOBAHUS AJIEKTPUUYECKOrO TOKa. McTounnku
toka. Cuna Toka. [IocTosIHHBIN TOK.

Hanpsixenue. 3akon OMa Jij14 ydacTka 1eu.

9J'ICKTpI/I‘-IeCKOC COIIPOTHUBIICHUC. VY nensHOE COIIPOTUBJICHUC BCIICCTBA.
HOCHGI{OB&TCJ’IBHOC, napajuiejibHOC, CMCITIaAaHHOC COCANMHCHHUC ITPOBOJIHUKOB.

Pabota 3JIEKTPUUECKOTO TOKa. 3aKkoH Jxoyms—Jlenna. MOIIHOCTB
BJIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYIIASA CUJIa U BHYTPEHHEE CONMPOTUBICHHE UCTOYHMKA TOKAa. 3aKOH
OmMa f171s1 ToJTHOM (3aMKHYTOM ) 3eKkTpuueckoit rienu. KopoTkoe 3ambikanue.

DNEKTpPOHHAST MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTbH COINPOTUBIICHUS
METaJUJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.
[TomynpoBonHuku. CoOCTBEHHAs! U IPUMECHAS IPOBOIUMOCTD IOJIYTIPOBOJHUKOB.

CaoiicTBa p—n-niepexoja. [lomynpoBogHIMKOBEIE TPUOOPHI.
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ONEeKTpUYeCKUid  TOK B pacTBopax W pacIylaBaX  3JEKTPOJUTOB.
DIEKTPOIUTHYECKAS TUCCOLUALIMS. DIEKTPOIU3.

DNeKTpUYeCKUid TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTEIBHBIN pa3ps.
Monnus. [1na3ma.

TexHudyeckne yCTpoMCTBA U NPAKTUYECKOE IPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP,
peocrar, VMCTOYHUKH TOKA, AIIEKTPOHArpPEeBaTEIbHbIE pUOOPBHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHS, BAKYyMHBIN O/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOAHUKOBBIN THOJ, ralbBaHUKA.

JlemoHcTpannmn

« H3mepeHune cuiibl TOKA U HAIPSKECHUS.

« 3aBUCHUMOCTh COMPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
TJTONIAY TTONEPEYHOr0 CEUYCHUS U MaTepuala.

« (CMelaHHOEe COEIMHEHNE TPOBOJIHUKOB.

o Ilpsmoe wu3MepeHue OSICKTPOABWKYIIEH cuibl. KopoTkoe 3aMblKaHUE
rajJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHMUSI.

e 3aBUCHUMOCTb CONPOTUBJIEHUS] METAJJIOB OT TEMIIEPATYPHI.

« IIpoBOAMMOCTB AIEKTPOJIUTOB.

« HckpoBoii pa3psa U IPOBOJUMOCTb BO3yXa.

«  OJIHOCTOPOHHSISI MPOBOAUMOCTD JUOJA.

Y4yeHn4ecKuil IKCIIEPUMEHT, J1abOpaTOpHbIE PAOOTHI

« l3ydeHHME CMEIIAHHOTO COCAMHCHUS PE3UCTOPOB.

« l3MepeHue 3JIEeKTPOABMKYIIEH CHIIBI HCTOYHHMKA TOKA W €r0 BHYTPEHHEIO
COTNIPOTHUBIICHUS.

« HaOGmronenue aekTpoiusa.

MemnpenMeTnble CBA3HN

Nzydenne kypca ¢usmkn 6a3oBoro ypoBHsS B 10-M Kiracce OCYIIECTBISETCS C
Y4YETOM COJIEp>KaTeIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcamMH MaTeMaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHble TOHATHS, CBSI3aHHBIE C HW3YYEHUEM METOJI0OB HAy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, TuUnotesa, (u3nMyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOII0ICHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MO/JIETh, U3BMEPEHUE.

MaremaTuka: pelieHue CHCTeMbl YypaBHEHUMW, JTuHEWHas QyHKIus, mnapaborna,
runepOosia, ux rpaukd M CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKIMH: CHUHYC,
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KOCHHYC, TaHI'CHC, KOTAHI'CHC, OCHOBHOC TPHUIOHOMCTPUYCCKOC TOXKICCTBO,
BCKTOPbI M UX IIPOCKIKWHU HAa OCHU KOOPpANHAT, CJI0KCHHUC BCKTOPOB.

buosorusi: MexaHuueckoe ABUXKEHHUE B JKMBOM mpupojae, auddysus, ocmoc,
TEIUI00OMEH >KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEIauu, TEIJIOBOEC PAaBHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B )KUBOU IIPUPOJE.

Xumus: AUCKPCTHOC CTPOCHUC BCIICCTBA, CTPOCHUC ATOMOB M MOJICKYJI, MOJIb
BCUICCTBA, MOJIIPHAA MacCcCad, TCIIJIOBBIC CBOMCTBA TBCPAbIX TCII, )KHI[KOCTGIZ "
ra3oB, S3JICKTPUYCCKHUC CBOMCTBA MCTAJJIOB, BJICKTPOJIMTHYCCKAA IUCCOLMAIus,
rajjbBaHHKaA.

['eorpadusi: B1axXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnomorus: mpeoOpa3oBaHue ABIKEHUN C HCIOJIb30BAHUEM MEXaHHU3MOB, y4YeT
TPEHUS B TEXHUKE, MOAIIUITHUKY, UCIIOJIb30BAHUE 3aKOHA COXPAHEHHS UMITYJIbCA B
TEXHUKE (pakeTa, BOJAOMET W Jp.), JIBUraTelb BHYTPEHHEIO CrOpaHMs, MapoBas
TypOuHa, OBITOBOM XOJOJWIbHUK, KOHJWULHUOHEP, TEXHOJOTUU TOIYYEHUs
COBPEMEHHBIX MaTe€pHalOB, B TOM YKCIIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE JIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN
NPUHTEP, DJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, JIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajbBaHHKA.

11-i kaace
Pasznen 4. DinekTpoauHaMuKka
Tema 3. MarautHoe noJje. JJIeKTPOMATHUTHAS UHIYKIUS

IlocTosiHHBIE MarHuThl. B3anmMoJeHCTBUE IIOCTOSHHBIX MAarHUTOB. MarHuTHOE
rosne. Bexrop MarHuTHONM UHAYKUUU. [IpUHIUIT Cyneprno3UIIMM MarHUTHBIX ITOJIEH.
Jluaum MarHuTHOM wuWHAyKUMU. KapThHa JHMHUNA MArHUTHOM HWHAYKUUAH TOJIS
IMOCTOSIHHBIX MarHuTOB.

MarauTtHOEe noJsie MPOBOJAHUKA ¢ TOKOM. KapThHa JTMHUN MHIYKIIMM MarHUTHOTO
MOJIsL JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOIO KOJBLEBOTO IMPOBOJIHUKA,
KaTyWKHU ¢ TOKOM. OnbIT Dpcrena. BzanmonencTsue NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, ee MOIyJb U HaIIPaBJICHHE.

Cuina Jlopennia, ee Moayiab W HalpaBlieHHE. [[BH>KeHUE 3apsyKeHHOM 4YacTHIlbl B
OJTHOPOJTHOM MarHUTHOM ToJie. Paborta cumer JlopeHia.
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SIBiIeHME AIEKTPOMArHUTHOM MHAYyKUWH. [I0TOK BEKTOpa MAarHUTHOM HWHAYKIHH.
ONEKTPOJBIKYIAA CUJIA HWHAYKIMH. 3aKOH BJIEKTPOMAarHUTHOW HWHIYKIIUHU
®dapajes.

BuxpeBoe nanekTpuyeckoe moJie. DJEKTPOABMXKYIIAS CUla MHIYKIUUA B
IPOBOJHUKE, IBHKYLIEMCS IOCTYIATEIBHO B OJJHOPOTHOM MAarHMTHOM TOJIE.

[TpaBuno Jlenua.

NHayKTUBHOCTS. SIBneHue CaMOWHIYKIIUH. DIIEKTPOABKYIIIAS cuia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.
DJIEKTPOMATrHUTHOE TIOJIE.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: ITOCTOSHHBIE MAarHWTHI,
JJIEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIM DJIEMEHTAPHBIX YacCTHII,
VHIYKUHAOHHAS [1€Yb.

JleMoHCTpauuu

« OmnpwIT Dpcrena.

o OTKJIOHEHHUE AJEKTPOHHOTO IMyYKa MAarHUTHBIM TOJIEM.

e JIMHUU MHIYKIUX MAarHUTHOTO TTOJIS.

« BzaumopeiicTBre AByX TPOBOJHUKOB C TOKOM.

« Cuna Ammnepa.

o JlenictBue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

« SIBIIeHUME BIEKTPOMATHUTHON UHYKIIUU.

« IIpaBuno Jlenna.

e 3aBUCHUMOCTb 3JICKTPOJABMKYILIEH CUIIbI MHIYKIIMKA OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O MOTOKA.

« SIBIIeHME CAMOMHIYKIIUHU.

Y4eHn4ecKuit IKCIIEPUMEHT, JIA00paTOPHBIC PAOOTHI

. HSy‘ICHI/IC MAardiuTHOI'O IIOJISI KaTyIIKKU C TOKOM.
. I/ICCHC)IOBaHl/Ie }ICﬁCTBI/ISI IMOCTOAHHOI'O MariuTa Ha paMKy € TOKOM.
. I/ICCJ'IeILOBaHI/IG SABJICHHS BHGKTPOMaFHHTHOﬁ HHAYKIWH.

Pa3nea 5. Kos1e0anusa v BOJTHBI

Tema 1. Mexannuyeckue U 3JIEKTPOMATHUTHbIE KOJIe0aHUs
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Konebarenvhas cuctema. CBoOO HBIE MEXaHUYECKHE KoeOaHus. ["apmMoHnueckue
koneOanus. Ilepmon, uactora, ammuutyna u (asa koneOanuit. IlpyKUHHBIHI
MasATHUK. MaTeMaTH4YeCKUii MasiTHUK. YPaBHEHUE TapMOHUYECKHX KOJICOaHUM.
[IpeBparenre sHEPTUU TPY TAPMOHUUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTyp. CBOOOAHBIE d3JIEKTPOMArHUTHBIE KoJieOaHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHType. AHAJOTus MEXKIYy MEXaHUYECKUMH W
ANEKTPOMAarHUTHBIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYE.

[IpeacraBieHne o 3aTyXawIIMX KoOJIeOAHUSIX. BBIHYXIIEHHbIE MEXaHHYECKHE
Kosebanus. Pezonanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUs.

ITepemenHslil TOk. CHHYCOUAANBbHBIN NEPEMEHHBIA TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSAKEHUS.

Tpancdopmarop. IlpousBoacTtBo, mnepenadya U NOTPEOTEHHE BIEKTPUUECKOM
SHEPruu. DKOJOTUYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
MCITOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA U MPAKTUUYECKOE NMPUMEHECHUE: JJICKTPUUECKUN 3BOHOK,
TEHepaTop MEPEMEHHOr0 TOKA, JIMHUU JICKTPOIIEPEIAUH.

JleMoHCcTpanuu

« HccnenoBanue mapamMeTpoB KoJieOATEIbHOM CHCTEMBbl (TIPYKUHHBIN WIN
MaTeMaTU4eCKU MasiTHUK).

« HaOmonenue 3aTyxaromux KojaeOaHuH.

« HccnenoBanue CBOMCTB BHIHYKIACHHBIX KOJIEOaHUH.

« HabGmonenue pe3oHanca.

« (CB0OOJHBIE ANEKTPOMATHUTHBIE KOJICOaHUS.

«  OcuumiorpaMMsbl (3aBUCUMOCTH CUJIbI TOKA M HAPSKEHUS OT BPEMEHH) JUIS
ANEKTPOMArHUTHBIX KOJIEOAHUM.

« Pe3oHaHC mpU TOCIEIOBATEIBHOM COEAMHEHUM PE3UCTOpPA, KATYUIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

« Mogenb JIMHUY 3JIEKTPONEPEIAUH.

Y4eHn4ecKuit IKCIIEPUMEHT, JIA00paTOPHBIEC PAOOTHI

« MHccnenoBanue 3aBUCMMOCTH TEPHOJIa MAJIbIX KoJieOaHUM rpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

« MHccnenoBanne TEpeMEHHOrO TOKa B IENHM W3 IOCJIEIOBATEIIHHO
COCIMHEHHBIX KOHJEHCATOPA, KaTYIIIKA U PE3UCTOPA.

28



Tema 2. Mexannueckue U 3JIeKTPOMATHUTHBIE BOJIHbI

Mexannueckue BOJHBL, ycioBHs —pacnpoctpaHeHus. [lepmon.  CkopocTh
pacrnpocTpaHeHuss M JUIMHA BOJHBL. IlomepeyHble W MPOJOJIBHBIE BOJIHBL.
WNurepdepenius u auppakius MEeXaHU4eCKUX BOJIH.

3Byk. CKkopocTh 3BYyKa. I poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJIHBL. Y CJIOBUS H3JIYYEHHS] DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTtanusa BektopoB E, B, V B anektpomarautHoit BonHe. CBoMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MOoIspu3anus, Aupaxius,
uHTeppepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[Ilxama BJIEKTPOMArHWTHBIX BOJIH. l[IprUMEHEHHE 3JNEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHIMIBI paguOCBsI3U U TeleBUACHUS. Panuonokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPY KaloIIei cpeibl.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPA3BYKOBasg IMAarHOCTUKAa B TEXHUKE W MEIMIMHE, pajap,
paguoNpPUEMHUK, TEJIEBU30p, aHTeHHa, Tesepon, CBU-neus.

JleMOHCTpauuu

« OOpazoBaHue U pacIpOCTPaHEHUE MONEPEUHBIX U MPOJIOIBHBIX BOJIH.

« Koneb6mtomeecs TeJ10 Kak KCTOYHUK 3BYKa.

« HaOGmonenue oTpakeHus U MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

« Habmonenne unrepdepeHun u AMPPaKIuyu MEXaHUYECKUX BOJIH.

« 3BYKOBOI PE30HAHC.

« HaOmronenne cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW U
4acTOTOM KoJieOaHUM.

o HccnepoBanue  CBOMCTB  JJIGKTPOMArHUTHBIX ~ BOJH:  OTPa)KCHHUE,
MIpeJIOMIICHUE, TTOSIpU3aIus, AU pakius, UHTephepeHITHS.

Tema 3. OnTukKa

I'eomerpuueckas onruka. lIpsMmonnHENHOE  paclpoCTpaHEHUWE CBETa B
ogHOpoaHOU cpeae. JIyd cBera. ToueyHbId ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKkOHBI OTpakeHHsl cBeTa. [locTpoeHue u300pakeHHl B
IUIOCKOM 3€pKalie.
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[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIM TMOKAa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CiioxHbIi cocTaB Oesoro ceera. LBerT.

Cobwuparomue u paccenBaromue TuH3bl. ToHkas nuH3a. DokycHOE paccTosHHE U
omTHYecKas cuia TOHKOW JMH3BL. [locTpoeHne m3o00paxeHuid B COOMPAIONINX H
paccenBaromnx JuH3ax. @DopMmylia TOHKOM JMH3BL. YBEIWYEHHUE, [aBAEMOE
JIMH30M.

HpG,Z[CJILI IMPUMCHUMOCTH FGOMeTpI/I‘IGCKOfl OIITHUKH.

BonnoBas ontuka. MuTepdepenmus cBeta. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJFOZCHUS MaKCUMyMOB W MHHHMYMOB B HHTEP(EPEHIIMOHHOW KapTHUHE OT
IBYX CUH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuusa csera. JudpakiuronHas penieTka. YcCiloBHE HAOIIOJEHUS TJIaBHBIX
MaKCUMYMOB TpU TMaJICHUM MOHOXpPOMAaTHYECKOTO CBETa Ha IU(PPAKIIMOHHYIO
pELIETKY.

Ilonspuzanus ceera.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IMPUMEHEHHE: OYKH, JIyIa,
¢doToanmapar, NPOEKIIMOHHBINA ammapar, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TUPPAKITMOHHAS PEIIETKA, OJISIPOUI.

JleMoHcTpanuu

o IIpsAMONMHENHOE pPACHpPOCTPAHEHUE, OTPAKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpuodopHI.

« [lonHoe BHyTpeHHEE oTpaxkeHue. Mojenb CBETOBO/IA.

« HccnenoBanue cBOMCTB M300paKEHHM B JIMH3AX.

« Mogenu MUKpPOCKOIIa, TeJIeCKOomna.

« HabGmonenne uaTepdEepeHIINN CBETA.

« HaGmonenne nudpaknum cBeTa.

« HalGmronenue nucnepcuu cBera.

« IlonyueHue ciekTpa ¢ MOMOIILIO MPU3MBI.

« IlonyueHue cnekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

« HaOmronenue nonspusanuu cBeTa.

Y4eHndecKkuit IKCIIEpUMEHT, JIa00paTOPHBIE PAOOTHI
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« H3mepeHue nokazaresns NpeaoMIICHUs CTEKIIA.
« HccnenoBanue cBOMCTB M300paKEHHM B JIMH3AX.
« HaOGmonenne qucnepcuu CBETa.

Paszgesn 6. OcHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIbHOCTH

['pannubl IPUMEHUMOCTH KJIACCMYECKOM MexaHuku. [locTynartel crenumanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPHUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BAaKyyME,
MIPUHIIUAT OTHOCUTEIBLHOCTU DUHIITEHHA.

OTHOCUTENTBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHM U COKpalleHUe
JUINHBI.

9HepI‘I/I$I 1 UMITYJIbC peHHTHBHCTCKOﬁ qaCTHUIIbI.

CBs3p Maccbl C DHEPrU€ld W UMIIYJIbCOM PEISITUBUCTCKOM YaCTHUIbl. DHEPTHUS
HOKOSI.

Pazgen 7. KantoBas pusuka
Tema 1. DJ1eMeHTBHI KBAHTOBOM ONTHKH

®otonsl. Popmyna [Inanka cBa3u 3HEpruM PoOTOHA C €ro YaCTOTOM. DHEpPrusi u
UMITYJIbC (POTOHA.

OtkpeiTue u uccnenoBanue ¢Goroddpdexra. Onbitel A. I'. CrosneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiinmTeHa s porosrddexra. «KpacHas rpanuiiay
dhoroaddexra.

JHasnenue ceeta. OnbiTel [1.H. JIeGenena.
XUMHUYECKOE JICMCTBUE CBETA.

Texnudeckne yCTpOHCTBA ©  MPAKTUYECKOE MPHUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTYMK, coTHEYHAasi OaTapes, CBETOAUO/I.

JleMoHcTpanuu

o  ®oT03(]heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
« MHccnenoBanue 3akoHOB BHeHHETo GoTodddeKTa.

o Cserognos.

« Conneunas 6atapes.

Tema 2. CTpoenune atoma
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Mopens atoma Tomcona. Ombitel Pesepdopra mo paccessHUIO o -YaCTHIL.
[lmanerapnas mogmens aroma. lloctynatel bopa. WM3nydenme u mornouieHue
(GbOTOHOB TpU TEpexoAe aroMa C OJHOTO YpPOBHSI SHEPruu Ha Jpyroi. Bumsl
cneKTpoB. CIIEKTp YPOBHEW dHEPIUU aTOMa BOJOPOJIA.

BosiHoBbie cBoiicTBa 4actull. Bonnbel ae bpoinga. KopnyckylsipHO-BOJIHOBOM
Iy AJTU3M.

CrioHTaHHOE U BBIHYKJICHHOC NU3JIYYCHHUC.

TexHudyeckue ycTpoHCTBa U MPAKTHUYECKOE NMPUMEHEHHUE: CIEKTPaIbHbIN aHau3
(criexTpocKoIt), 1a3ep, KBAHTOBbIN KOMIBIOTED.

JleMOHCTpauuu

« Mogens onbita Pezepdopaa.

« OnpeneneHue AJIMHBI BOJIHBI Jia3epa.

« HabGmonenne nuHeHYaThIX CIEKTPOB U3TYUYCHUS.
« Jlazep.

Y4eHUYeCKuil SKCIIEPUMEHT, TaOOpaTOpHbIE pabOTHI
« HaOmonenue nuHEHYaTOr0 CreKTpa.
Tema 3. ATomMHOe 11pPO

OKCNIEPUMEHTBI,  JOKa3bIBAIOIIME CJIOXKHOCTh CTpoeHus sapa. OTKpeITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompeaesieHHI0O  cocTaBa
paauoakTUBHOTO wu3nydeHus. CBoiictBa anb(da-, Oera-, TramMma-u3IydeHUS.
BiisiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa | HelTpoHa. Hykmonnas wmomens smpa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M3otonsl.

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIA OeTa-pacnan. ['amma-u3zinyyeHue.
3aKOH paJUOAKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.
SnepHble peakuuu. /leneHue u cuHTE3 AA€EP.
Snepusbiit peakrop. Tepmosinepublii cunTes. [IpoGieMbl U MEPCIEKTUBHI SACPHON

SHEPIreTUKU. DKOJOTUUECKUE ACTIEKThI SAEPHON SHEPTETUKHU.
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DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA.
Metobl HAOIOACHUS U PETUCTPAIIUU SJIEMEHTAPHBIX YaCTHII.
dyHaMeHTaIbHbIe B3auMOJIeHCTBUA. EqMHCTBO u3nueckoi KapTUHBI MUpA.

TexHudyeckne yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siiepHblil peakTop, aToMHast boMoa.

JlemoHcTpannun

o CyeT4yuK MOHM3UPYIOIIMX YACTHII.
VY4eHnueckuit IKCIIepUMEHT, J1abOpaToOpHbIE PabOTHI

« HccnenoBanue TpekoB YacTwil (110 TOTOBBIM oTorpadusim).
Paspgesn 8. JiieMeHTBI aCTPOHOMUM U acTPOGU3MKH

Ortanbl pa3BuTHs actpoHomuu. IIpuknagHOE W MHPOBO33PEHUYECKOE 3HAUYCHHE
aACTPOHOMMUH.

Bun 3Be3qH0r0 HeOa. Co3Be3aus, SpKUe 3BE3/bl, INIAHETHI, UX BUJIMUMOE JIBHXKCHUE.
ComnHeyHas cucreMa.

Connue. ConHeyHast akTUBHOCTb. MIcTouHuk sHeprun CoslHLA U 3B€3/1. 3BE3/1bl, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlnarpaMma «CHEKTPaJbHBIA KIACC — CBETHUMOCTBHY.
3Be3/1bl TJIABHOM IOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY ISl
3B€37 TJIaBHOW MOCIeI0BaTeNbHOCTH. BHyTpeHHee cTpoeHne 3Be37. COBpEMEHHBIE
MPEICTABIICHUS] O TMPOUCXOXKJIECHUU U HBOMIOIMU CoJHIA U 3Be3/. DTallbl KU3HU
3BE3/I.

Mineunbiii Ilyte — Hama I'anaktuka. Ilonmoxxenue u jaBmwxkeHue CoiHIA B
l'anaktuke. Tunel ranaktuk. Paguoranmaktrku u kBa3zapsl. UepHbI€ ABIPHI B sApax
rajaKkTHUK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon XaO6ma. Pasz0Oeranue rajgakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3ITyUEeHUE.

MacumrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepemiennslie mpobsieMbl aCTPOHOMUHU.
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Yyennueckue HAOIIOICHUS

HaOnronenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpeIeNICHUsI TIOJIOKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/bI.

Hab6mronenus B Teneckon JlyHsl, miuanet, Mneuynoro [lytu.
O0o0maromiee NOBTOPEHUE

Ponb ¢usuku m acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJIOTMYECKON, COIIMAIIBHON 1
ATUYECKON chepax AesTEeIHbHOCTUA YeTIOBEKA, POJIb U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOW HAy4yHOW KapTHUHE MHpaA, pPOJb (U3NUECKOW TEOpUH B
(dbopMHUpOBaHUU MPEACTABICHUHN O (PU3UIECKON KapTUHE MUPA, MECTO (HU3UIECKOM
KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue xypca ¢uszuku 6a30BOro ypoBHS B 11-M Kiacce OCYIIECTBIISIETCS C
YYETOM COJEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€ C KypcamMH MaTeMaTHKH,
OHOJ0ruu, XMMHH, reorpauu U TEXHOJIOTUH.

MC}KHPG,Z[MCTHble IMOHATHA, CBA3AHHBIC C H3YUYCHHUCM MCTOJOB HAYYHOTIO
ITIO3HAaHUA: ABJICHUC, Hay‘IHLIﬁ (1)aKT, T"uII0TC34a, (1)I/I3PI‘IGCKEUI BCJINYHNHA, 3aKOH,
TCOPpHUA, Ha6JIIOI[€HI/Ie, OKCIICPUMCHT, MOACINPOBAHUC, MOACIIb, ©3MCPCHHUC.

MaremaTrka: penieHHe CUCTEMBbI YpaBHEHWW, TPUTOHOMETpUYECKHe (DYHKITHH:
CUHYC, KOCHHYC, TAHTCHC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTRO,
BEKTOPHI M WX MPOCKIIMU HAa OCH KOOPJIWHAT, CJI0KCHHE BEKTOPOB, MPOU3BOIHEIC
DIIEMEHTAPHBIX (DYHKIMH, TMPU3HAKKH TIOMOOHMS TPEYTrOJBHUKOB, OIPEICICHHE
TJIOIIA U TJIOCKUX (PUryp u oobema Tel.

buomnorus: snmekTpudeckre SBICHUS B )KUBOH MPUPOJIE, KOJIeOaTeIbHbIC JTBHKCHUS
B KHUBOW MPHUPOJIC, ONTHUYECKUE SIBJICHUS B KMBOW MPUPOJE, JICMCTBUE pPaTAALAN
HA KMBBIC OPTAHU3MBI.

XUMUS: CTPOCHUEC aTOMOB W MOJICKYJI, KpDUCTAJJIMYCCKAsA CTPYKTYpa TBCPABLIX TCII,
MCXaHHU3MBI O6p&30BaHI/I}I KpI/ICTaJIJII/I‘ICCKOﬁ PCUICTKH, CHCKTpaHBHBIfI aHaJIn3.

['eorpadusi: MarHUTHBIE MOJIOCA 3€MJIM, 3QJICKH MArHUTHBIX Py, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3AHUE 3E€MIIETPSICCHUM.
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TexHosmorus:  JMHUM  DJIEKTPOIIEpENayd, FTEHEpaTOp  IEPEMEHHOIO0  TOKa,
ANEKTPOJBUTATENb, WHAYKLUOHHAS II€4Yb, pajap, PaJUONPUEMHHK, TEJIEBU30D,
antenHa, tenedon, CBU-meub, MpOEKIMOHHBIA ammapaT, BOJOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.

TemaTuuyeckoe NJIAHUPOBAHUE

10-i1 xkaacce
JJIeKTPOHHbIE udpoBbie
HauMeHOBaHME KoJinyecTBo yacos P (pp )
Ne o0pa3oBaTejibHbIE PeCypChl
pa3iesioB W TeM
n/n NporpaMmal KonrTpoasubl | [IpakTuyeckue
Bcero

e padoThbI padoThbI

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O TIO3HAHUSA

bubmoreka ®OI'UC «Mos
2 mKoma» — lesson.academy-
content.myschool.edu.ru/03/10

dusznka u MCTOAbI
HAay4YHOI'O IMO3HAHUA

1.1

Hroro no pasneny 2

Pazgen 2. MEXAHUKA

Poccuiickas JIEKTPOHHAS
2.1 |Kunemaruka 5 LIKOJIA —
resh.edu.ru/subject/28/10/

2.2 | luHamMuKa 7 <..>
3aKOHBI

2.3 | coxpaHEeHUs B|6 1 1 <..>
MEXaHUKe

Hroro no pazaeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOpUU

3.1

3. | OCHOBH 10 1 <.>
TepMOI[I/IHaMI/IKI/I

3.3 | ArperatHbie 5 <..>
COCTOSIHUS
BentecTBa. Da3oBbIe
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Hepexo/ibl
Wroro no pazneny 24
Paznea 4. JIEKTPOAUHAMMUKA
4.1 | DnexrpocraTuka 10 1 <..>
[TocTosauHbBIM
4 |>7eKTpHHCCKui 12 1 < =
TOK. Toxu B
Pa3IMYHBIX Cpeaax
Wroro no pazneny 22
[ToBTOpEHME 2 <.>
OBUIEE
KOJIMYECTBO YACOB | 68 3 3
I10 TTPOT'PAMME
11-i1 xiace
HanMeHOBAHME Konau4yecTBo yacos
Ne AIMeN0B W Tem JJIeKTpOHHbIe (UHppoBbIE)
n/n |P*A Beero Kontposbupie | IpakTuyeckne | ogpaszoaresbHbie pecypebl
porpamMmal padoThI padoThI
Pazgen 1. QJIEKTPOJJUNHAMUKA
MarnutHOE ToJIe. bubmoreka OI'MC «Mos
1.1 | DnexTpomaruutHas 11 1 3 mkona» — lesson.academy-
MHAYKLINS content.myschool.edu.ru/03/11
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
Mexanunueckue u bubmuoreka @OI'UC «Mos
2.1 |>7MeKTpOMarHUTHbIE 9 1 mkona» — lesson.academy-
KoseOaHus content.myschool.edu.ru/03/11
Mexannueckue 51 bubmmoreka ®I'UC «Mos
2.2 | pNeKTpOMarHuTHHIE 5 1 mkona» — lesson.academy-
BOJIHBI content.myschool.edu.ru/03/11
bubmmoreka ®I'UC «Mos
2.3 | OnTuka 10 3 mKoma» — lesson.academy-
content.myschool.edu.ru/03/11
Uroro no pazgeny 24
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Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

OCHOBBI CIIEIUAILHON

bubnuoreka @OI'UC «Mos

3.1 | Teopun 4 1 mkoya» — lesson.academy-
OTHOCUTEIIbHOCTH content.myschool.edu.ru/03/11
Uroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuoreka @OI'UC «Mos
OJeMeHThl KBaHTOBOM
4.1 N 6 mKoma» — lesson.academy-
content.myschool.edu.ru/03/11
bubmuoreka @OI'UC «Mos
4.2 | Ctpoenue aroma 4 mkona» — lesson.academy-
content.myschool.edu.ru/03/11
bubmmoreka ®I'UC «Mos
4.3 | AToMHOE SApO 5 mkona» — lesson.academy-
content.myschool.edu.ru/03/11
Htoro no pazneny 15

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

DneMEeHTHI bubmoreka ®OI'UC «Mos
5.1 |acTpoHOMUH u|7 1 mKona» — lesson.academy-
acTpodu3UKH content.myschool.edu.ru/03/11
Uroro no pazgeny 7
Paznen 6. OBOBIIAIOUIEE IOBTOPEHUE
O606ma bubmoreka ®OI'UC «Mos
6.1 no;TomeiIOHHelee 4 mKoma» — lesson.academy-
P content.myschool.edu.ru/03/11
Wroro no pazneny 4
bubmmoreka ®I'UC «Mos
[ToBTOpeHue 3 mikona» — lesson.academy-
content.myschool.edu.ru/03/11
OBIIEE KOJIMYECTBO
YACOB IO | 68 4 7
[MTPOI'PAMME
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