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IHosicHUTEJILHASA 3aIIUCKA

Pabouast mporpamma 1o ydebHomy mpenmeTy «®Pusnka» 0a30BOTO YpOBHS st
obyuarommxcs 10—11-x kmaccoB pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 oOpa3zoBaHuu B
Poccuiickon @enepannm»;

npukaza Muno6pnayku Poccun ot 17.05.2012 Ne 413 «OO0 yTBepkieHUN
denepanbHOro rocyAapCTBEHHOr0 00pa30BaTEeIbHOIO CTAHAPTa CPEAHETO
obmero oOpa3zoBaHus» (C WM3MECHCHHSIMH, BHECCHHBIMH TIPUKA30M
Munnpocsemenust Poccun ot 12.08.2022 Ne 732);

npuka3za Munnpocsemenusi Poccuu ot 12.08.2022 No732  «O BHeceHuu
U3MEHEHUH B eiepalibHbIN rOCy1apCTBEHHBIN CTaHIAPT CPETHETO OOIIETOo
oOpa3oBaHUs, YTBEP)KIECHHBIM MpUKa3oM MUHHCTEPCTBA OOpa30BaHUS H
Hayku Poccuiickoii @eaepannn ot 17 mas 2012 rona Ne413»

npukaza MunnpocBemenus Poccun ot 23.11.2022 Nel014  «O6
YTBEPKIEHUU (QeaepalibHOil  00pa30BaTeNbHON MPOTrpaMMBbl  CPEIHETO
oOmiero oOpaszoBaHusi»  (3apeructpupoBan 22.12.2022 Ne71763), c
M3MEHEHUSIMU B COOTBETCTBHH C MPUKa30M MHHHUCTEPCTBA MPOCBEMICHUS
Poccuiickoit @enepanuu ot 19.03.2024 Ne 171 «O BHeceHUU U3MEHEHUH B
HEKOTOpblE  mpuka3zpl MuHHUCTEepcTBa  mpocseuieHus  Pocculickon
®denepanuu, Kacarouyecs (enepanbHbIX 00pa30BaTENbHBIX MPOrPAMM
HayaJpHOTrO OO0IIero 00pa3oBaHUsl, OCHOBHOIO OOIlero 0oOpa3oBaHUs U
cpeaHero oo1iero oopa3oBaHus;

npukaza MunnpocBemenuss Poccum ot 22.03.2021 Ne 115 «O06
yTBepxkaeHnu [lopsiaka opraHu3aluy U OCyIIECTBICHUS] 00pa30BaTEIbHOM
NEATEIBbHOCTH IO OCHOBHBIM 0O0II€00pa30BaTEeNbHBIM IIpOrpaMmMaM —
00pa3oBaTeNbHbIM NMPOrpaMMaM HayaJIbHOT'O OOIIEro, OCHOBHOTO OOLIETro
U CpeaHero oo1iero o0pa3oBaHus»;

CIT 2.4.3648-20 «CaHuTapHO-IIHIEMHUOJIOTHYECKAE TpPeOOBaHUSI K
OpraHu3alMsIM BOCTIUTAHUS U OOYUEHHUsI, OTAbIXa U O3J0POBJICHUS IeTEH U
MOJIOJIEKW», YTBEPKICHHBIX ITOCTAHOBJIECHHWEM TIJIaBHOIO CAaHUTAPHOTO
Bpaua ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATHUBBI M TpeOOBaHUSA K
obOecrieueHnto Oe3omacHOCTH U (Wau) OE3BPEAHOCTH ISl YEJIOBEKa
(aKkTOpOB Ccpelbl OOUTAHUA», YTBEPKIACHHBIX MOCTAHOBIEHUEM TJIaBHOTO
canuTapHoro Bpaya ot 28.01.2021 Ne 2;

OCHOBHOU 00pa30oBaTeIbHOW MPOTpaMMbl CpeAHEro 00IIero oopa3oBaHus
kol «pyxoar»

dbenepanpHOl pabouel MporpaMmsbl Mo yueOHOMY npeaMeTy « Dusukay.

[Iporpamma 1o ¢uszmke 6a30BOro YpOBHS Ha YPOBHE CPETHETO OOIIEr0 00pa3oBaHMs
pa3paboTaHa Ha OCHOBE MOJIOKCHWI W TPeOOBaHW K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MporpaMmel, ipeacTaBieHHbIX B PT'OC COO, a takxe
c ydetoMm (enepanbHOl pabodeld MporpaMMbl BOCIHUTAHUS U KOHIIETIUU

2



npenoaBanus yueobnoro npenmera «du3nka» B 00pa30BaTEIbHBIX OPraHU3AIINAIX
Poccuiickoit @enepanuu, peaqu3yolx OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Copeprkanue mporpaMmbl 1o (pr3rKe HarpaBieHO Ha (GOPMUPOBAHHUE €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpa oOydaroruxcs 10—11 kmaccoB npu o0yueHnr X QU3NKE
Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO Toaxoaa. [IporpamMma
no ¢usuke coorBercTBYyeT TpeboBanusaM @OI'OC COO k TmIaHUPYEMBIM
JUYHOCTHBIM, MPEMETHBIM H METANPEIMETHBIM pe3yiIbTaTaM OOYyUCHHsI, a TAKKe
YYHUTHIBAET HEOOXOIUMOCTh pEaM3aIlii MEXIPEAMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUY€OHBIMH TIpeIMeTaMu. B Hell onpeesnstoTcss OCHOBHBIE
1M U3y4eHus: GU3UKU Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus, MJIaHUPYyEMbIe
pe3yibTaThl  OCBOEHHS Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no Qpu3MKe BKIIOYALT:

o IUIAHUPYEMBbIC PE3YJIbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YpPOBHE, B
TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO r0jIaM 00yUYEHUS;
e cojepkaHue yueOHOro mpenamera « Pu3nkay 1o rojaM oOydeHusl.

®du3rka Kak Hayka o0 Hanbosee oOIUX 3aKOHAX MPHUPO/JIbI, BHICTYIAsg B KaueCTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa/l B CUCTEMY 3HAHUM 00
okpyxaromeM Mupe. IIKonpHBIN Kypc (QU3UKU — CHUCTEMOOOpPa3yIOIUM st
€CTECTBEHHO-HAYUYHBIX YUYE€OHBIX MPEAMETOB, MOCKOJbKY (PU3NUECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoil reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOPa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOSHUS KOCMOCA,
MOJIYYeHHS] HOBBIX MaTEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU U Ap. M3yduenue ¢pusznku
BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4Jaromuxcs, B GOpMUPOBAHHE YMEHHUI MPUMEHSATh HAYYHBIA METO] MO3HAHMS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHUM.

B ocHOBY Kypca (pU3uKH JU1sl ypOBHS CpPEIHETO 00IIEro 00pa3oBaHuUs MOJIOKEH Pl
UJel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Nnesa wnemoctHOCTH. B COOTBETCTBMM C HEHM KypC SBIAETCS JIOTMYECKU
3aBEpUICHHBIM, OH COJIEpPXHUT MaTepual M3 BCeX pas3JesioB  (puU3MKH,
BKJIFOYAET BOIPOCHI KAK KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Nnes renepanuzanuu. B cooTBeTCTBUU ¢ HEW MaTepuan Kypca pU3nku o0beuHEH
BOKpYr ¢uznyeckux Teopuil. Beaymmm B Kypce sBiasercs (OpMUpPOBaHUE
MPEICTABJIEHUN O CTPYKTYPHBIX YPOBHSX MAaTEPUU, BELIECTBE U IOJIE.



Nnea rymanutapuszanuu. Ee peanusanus npeanonara€T — MCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICIEHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTUYECKUMU MpoOIeMamMH.

Wnes mpukianHoit HampasieHHocTH. Kype ¢u3uku mpesmnosaraet 3HaKOMCTBO C
HIMPOKMM KPYTOM TEXHUYECKMX M TEXHOJOTMYECKUX IPUIOKECHUM H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Wnaest skonorusanum peajin3yeTcs IoCpeICTBOM BBEICHUS 3JIEMEHTOB COJIEP/KaHUS,
HOCBSIIIEHHBIX 3KOJOTHYECKUM MPOo0JieMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbI C
pa3BUTHEM TEXHUKHU U TEXHOJIOTHM, a TAKXKe 00CYkKIE€HUs POOIEM pallMOHAIBHOTO
IIPUPOIOIOIB30BAHUS U KOJOTHYECKON OE30IIaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (HU3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3MUECKUE TeopuH ((POpMUpPOBAaHUE IMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid GyHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJE, IPAHUIIAX IPUMEHUMOCTH
TEOPHIA JIJIs1 OTIMCAHMS €CTECTBEHHO-HAYYHBIX SIBJIEHUN U IIPOLIECCOB).

CuHCcTeMHO-AeSTENbHOCTHBIN MOAXO0/ B Kypce (PU3HKHU peann3yeTcs MPexie BCEro 3a
CUET OpraHu3ali SKCIEPUMEHTAIBHOM JAesITeNbHOCTH oOydarommxcsd. s
0a30BOro ypoBHs Kypca ()M3MKH — 3TO HCIOJb30BAHUE CHCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TPOrpamMme
no (usuke OObEIWHEHBI B OOIIMNA CIUCOK YYEHHYECKHUX MPAKTHUYECKUX PabdoT.
BrineneHue B ykazaHHOM TiepedyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX st
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHusl kabuHeta (usuku. [lpu
3TOM OO0EcleunuBaeTcsi OBJaJ€HUE OOyYarolIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCIEIAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MOCTAHOBKY OIBITOB 110 MPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yIEISETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a1a4. [Ipn
ATOM JUIsl PAcUYCTHBIX 3a7a4 MPHUOPUTETOM SIBISIFOTCS 3aladé C SBHO 3aJIaHHOMN
(GU3MYECKOW MOJENbI0, TO3BOJISIONINE TIPUMEHATh HW3YYCHHBIC 3aKOHBI W
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK M WHTETpUPYS 3HAHUS W3
pa3HbIX pa3nenoB. s KauyeCTBEHHBIX 3a/1au MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (HU3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeboBanusiMu OPI'OC COO k maTepHallbHO-TEXHUYECKOMY
oOecreyeHnto y4yeOHoro mpouecca 0a30BbId YpOBEHb Kypca (PM3HKKM Ha YpPOBHE
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cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
KabuHeTra (U3UKKM WIM B YCIOBUSX MHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB
€CTeCTBEHHO-HAy4YHOro IMKJIa. B xabuneTe (U3MKU JOHKHO OBITH HEOOXOIUMOE
nabopaTopHOe 00OpyAOBaHHE IS BBINIOJIHEHHUS YKAa3aHHBIX B MIpPOTpamMMme [0
¢$u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemoHCTpanmonHoe 060opyaoBaHue (POPMUPYETCS] B COOTBETCTBUU C TPHUHITUIIOM
MUHUMAJIBHON JIOCTAaTOYHOCTH M OOCCIICUYMBAET IOCTAHOBKY IEPEUYMCICHHBIX B
nporpaMmme 1o (pu3uKe KIIOYEBBIX JEMOHCTPAIIUN IS UCCIICIOBAHMS H3y4aeMbIX
SBIICHUH W TIPOIECCOB, SMITMPUYCCKUX U (YHIAMCHTAIBHBIX 3aKOHOB, HX
TEXHHYCECKUX MPUMEHEHUH.

JlabopatopHoe oOOOpymOBaHUE I YYCHHYECKUX  TMPAKTUYECKUX  padoT
dbopmupyeTCcs B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECTICUMBACTCS B pacueTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmXcsa. TeMaTHYeCKne KOMILIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI Ha KOMILIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMM LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

o (opmMupoBanme wuHTEpECa W CTPEMJICHUS OOYYAIOMUXCS K HAYIYHOMY
W3YYCHUIO TIPHPOMABI, pPa3BUTHE WX HWHTEIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TO3HAHUS M (OPMHUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

o (opMHUpOBaHHE HAYYHOTO MHUPOBO33PECHUS KaK pe3ysbTaTa U3yYeHUS OCHOB
CTPOCHHS MaTepru U (PyHIaMEHTaIbHBIX 3aKOHOB (DPH3HUKH;

o (opmMupoBaHUE YMEHUIN OOBICHATH SBJICHUS C UCIIOJIH30BaHUEM (PHU3UICCKUX
3HaHUW U HayYHBIX JOKa3aTEIbCTB;

o (opMHuUpOBaHUE MPEICTABICHUH O PO (U3UKH IS PA3BUTHSA JIPYTUX
€CTEeCTBCHHBIX HaYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne HJTHX TMelied OO0eCreYnBaeTCs pEeIIeHUEeM CICAYIONIMX 3a1ad B
nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHET0 00IIero oopa3oBaHus:

e TpuoOpeTeHNEe CUCTEMBbI 3HAHUM 00 0OIMUX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAS MEXaHUKY, MOJEKYJSIpHYI0O  (DU3HUKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U SJIEMEHTHI aCTPOPU3UKHY;

o (opmMupoBaHHE YMEHUI TPUMEHATH TCOPETUICCKUEC 3HAHUS JIJIS O0OBICHEHUS
(bU3UYECKUX SBICHUHN B PUPOJIE U JUTSI IPUHATHS MPAKTHUCCKUX PEIICHHUH B
MMOBCEJIHCBHOM KU3HU;



e OCBOCHHE CIOCOOOB pEIIEeHUs pPA3NUYHBIX 3a7ad C SBHO 3a/JaHHOM
duznyeckol Monenblo, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIHHOE
co3manre QU3NIECKON MOJICIH, aICKBAaTHON YCIIOBHSIM 3a/1a4H;

o TOHMMaHHE (U3UYECKHX OCHOB U TIPUHIIUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHUX IPOIIECCOB, UX BIHMSIHHUS Ha OKPYKAIOMIYIO
cpeny;

e OBJIAJICHUE METOJAMH CaMOCTOSITCIIBHOTO TUIAHUPOBAHHS M TIPOBEICHHSI
¢u3nyeCKUX HKCMNEPUMEHTOB, aHAJIW3a M HWHTEpIpeTalud HH(pOpMaIuH,
OTpeeNIeHNs TOCTOBEPHOCTH MOMYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCJOBHM JUIsI pa3BUTUS YMEHUN MPOEKTHO-HUCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydyenune ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro 0OIIero
oOpazoBanus oTBoautTcs 136 gacoB: B 10-M kimacce — 68 wacoB (2 4aca B HEICIIO), B
11-m xmacce — 68 yacoB (2 yaca B HEJEIIO).

[IpeniaraeMelii B mporpaMme 1o (pu3uKe mepeuecHb Ja00paTOPHBIX U MPAKTHYSCKHUX
paboT SBIAETCA PEKOMCHJIOBAHHBIM, VYYHMTEIb JIeJaeT BBIOOp TIPOBEICHUS
7a00paTOPHBIX PA0OT W OIBITOB C YYETOM WHJIWBHUIYAIbHBIX OCOOCHHOCTEH
oOydJarommxcs.

Jiga  peanuzanMu NPOrpaMMbl  MCHOJB3YIOTCS YYEOHMKH, [JOIYIICHHBIE K
VCITOJIB30BAHUIO TNPU pealn3alydyd HMEIOIIMX TOCYJApPCTBEHHYIO aKKPEIUTALUIO
o0pa30BaTeNbHBIX IPOrpaMM HAa4YaJIbHOTO OOIIET0, OCHOBHOI'O OOILIETo, CPEIHETO
obmero o0pa3oBaHUsl OpraHU3aLUsAMHU, OCYUIECTBIISIOIIMMU OOpPa30BATEIbHYIO
NEeATENbHOCTD, MpUKa3oM Munmpocsemenus ot 21.09.2022 Ne 858:

®usuka, 10 knacc/ Mskume I'.4., byxosies b.b., Corckuit H.H. nox pegakuueit
[TapdenTtreBoit H.A., AknnonepHoe oomectBo «M3narensctBo "IIpocBemenne;

®dusmka, 11 kmace/ Makumes I'.J1., byxosBueB b.b., YUapyrun B.M. nox pepakmueit
[TapdentheBoii H.A., AkunonepHoe oomectBo «M3narensctBo "[IpocBenienue»;

DNeKTpOHHBIE 00pa30BaTEIbHbIE PECYPCHI, JOMYIIEHHbIE K UCIOJIb30BAHUIO MpPHU
peanu3anuu 00pa30BaTENbHBIMUA OPraHU3alUsIMHU HMMEIOUIUMX TOCYJapCTBEHHYIO
aKKpeIuTaluio o0pa3oBaTENbHBIX MPOrpaMM HAYaJlbHOIO OOLIEro, OCHOBHOIO

oOmero, cpenHero obmero oOpa3oBaHMs MOpUKa3oM  MUHIPOCBEIICHHUS
ot 04.10.2023 Ne 738:

bubimorteka dIr'ucC «Most IIKOJIa) — lesson.academy-
content.myschool.edu.ru/07.2/05
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I[Inanupyembie pe3yabTaThbl 0CBOEHHS IPOTrPAMMBI

OcBoenue yueOHoro mnpenmera «®Dusznka» Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JInuHOCTHBIE pe3yabTaThI

JIn4HOCTHBIE pe3yJibTaThl OCBOCHHS Yy4deOHOro mnpeamera «DuU3MKay HAOJKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOydYarolmuxcsi PyKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
ONBITA U OMbBITA JIECITEIBHOCTH B MPOILECCE PEaTn3alu OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJIbHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMHU OOYYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

IIPUHATHUC TPpaIUIINOHHBIX O6IHCLICJIOBCLIGCKI/IX T'YMaHHUCTHYCCKHUX u
ACMOKPATHYCCKUX HGHHOCTeﬁ;

TOTOBHOCTL BCECTH COBMCCTHYIO JACATCIBHOCTH B HMHTCPCCAX TPaAKIAAHCKOIO
06IHCCTBa, Y4aCTBOBATh B CAMOYIIPABJICHHUHN B O6pa30BaT€JIBHOﬁ OpraHu3aiuu,

YMEHHE B3aUMOJECHCTBOBATh C COLMAIBHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;
2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:
c(OPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIIGHWE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHXCHHUSIM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

C(bOpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHMA, OTHYCCKOI'O ITIOBCACHMA,



CITOCOOHOCTh OCHMBATHL CHUTyallUlIO MW IIPUHUMATb OCO3HAHHLIC PCHICHHI,
OPHUCHTHUPYACE HAa MOPAJIbHO-HPABCTBCHHLIC HOPMBI U L€HHOCTH, B TOM YHCJIC B
ACATCIIbBHOCTHU YUCHOTO,

OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;
4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOEe OTHOIIEHHE K MHpPY, BKJIIOYAas ICTETUKY HAyYHOT'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) Tpy10BOI0 BOCIIMTAHMS:

UHTEpPEC K pasiu4HbIM cepaM NpodheCcCHOHATHLHONW ACSITeTbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (UBUKONM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oyaymieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JaCTH (PU3UKU
Ha NPOTSHKEHUU BCEH JKU3HM;

6) ’K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTH 3KOJOTUYECKOM KYJIbTYpPbl, 0CO3HAHHUE INI00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYXKAIOLIEW Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

pacIIMpEeHNUE OIbITA JNESITCIBHOCTH 3KOJOTHYECKOW HANpPaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUH 110 (DU3HUKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUECKON HAYKH,

OCO3HAaHHC INCHHOCTHU Hﬂy‘-IHOfI ACATCIbHOCTH, TOTOBHOCTh B ITPOLCCCC M3YyUCHHA
(I)I/IBI/IKI/I OCYHMCCTBIIATE IIPOCKTHYIO M HCCICAOBATCIIBCKYIO  OCATCIBHOCTD
HMHIWUBUAYAJIbHO U B I'PYIIIIC.

MeTtanpeaMeTHbie pe3yJbTaThl
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



e CaMOCTOSITENIBHO  (OpMyIHpOBaTh U  aKTyaJlM3UpPOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OIpENeNATh LEIHU ACATEIbHOCTH, 3aJaBaTh IApamMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

e BBIABIITH 3aKOHOMEPHOCTH UM IIPOTUBOPEYMs B  paccMaTPUBAEMBIX
(U3NYECKUX SIBICHUSAX;

e Ppa3palaThIBaTh IUIAH PELIECHUS MPOOJIEMBI C YUETOM aHaIM3a MUMEIOIUXCS
MAaTEpUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

e BHOCUTH KOPPEKTUBBI B JCATEIBHOCTb, OLEHUBAaTh COOTBETCTBUE
PE3yIBTAaTOB LIEJISIM, OLIEHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;

e KOODAMHHMPOBAaTH M BBINOJHATH pabOTy B  YCJIOBHUSX PEAIBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

¢ pa3BUBATH KPEATHBHOE MBIIUJICHHUE MTPH PEIICHNH )KU3HEHHBIX MPOOIEM.

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

e BIIAJIETh HAYYHON TEPMUHOJIOTHEH, KIIFOYCBBIMH TOHSATHSIMH W METOJIaMHU
(bu3NYECKOi HAyKH;

e BJAJICTh HABBIKAMHU Y4EOHO-MCCIEA0BATEIHCKON U MTPOEKTHOMN EATEIHbHOCTH
B o0OnacTu (PM3HUKHU, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pelIeHus 3a7a4 (PU3NYECKOTO COJEp:KaHUsl, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

e BIIQJIETh BUJAMU JCATEIBHOCTH [0 TIOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIpPETALUU, TPEOOPA30BAHUIO U NMPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX
CUTyallUsiX, B TOM YHCJIE TPH CO3JAaHUHM Y4EOHBIX MPOEKTOB B 00JaCTH
busuKy;

e BBIABIIITh TPUYNHHO-CIICJICTBCHHBIE CBS3W W aKTyaJIM3UpPOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAXOIUTh apTyMEHTHI IS I0Ka3aTeIhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMeTPhbl K KPUTEPUN PEIICHHSI;

o AHANM3MPOBATH TONYyYEHHBIE B XOAEC PEUICHUS 3aJa4d Pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHHE B
HOBBIX YCIIOBHSIX;

o CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJlayd B O0O0pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

e JIaBaTh OIEHKY HOBBIM CHUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

e yMETh TIEPEHOCHUTHh 3HAHUS MO0 (U3NKE B TMPAKTUYECKYIO 00JIacTh
KU3HEIEITeIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIAMETHBIX 001aCTeH;

e BBIJBUTATh HOBBIC UJIEH, TIPEIJIATaTh OPUTUHAIIBHBIE TIOJIXO/IbI M PEIICHUS;

e CTaBUTh MPOOJIEMBI U 337]a4H, TOTTYCKAIONIUE aTbTCPHATUBHBIC PCIIICHMS.

Pa6ora ¢ unpopmanmeii:



BJIa/IETh HABBIKAMU MOJIy4YeHHUs] MHPOpMAIUK (PU3NUIECKOTO CONEP KaHUS U3
UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATh MMOUCK, aHAIN3,
CHCTEMAaTH3aIUIO U HHTEPIIPETALNIO HH(POPMAIINH Pa3IMYHBIX BUI0B U (HhopM
IpeCTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAITHH;

UCTOJb30BaTh  CPEACTBA HMH(MOPMAIIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B pEIICHMM  KOTHUTHUBHBIX, = KOMMYHHUKAaTHBHBIX U
OpPraHM3alMOHHBIX 3aJa4 C COOJIIOJIEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, PEeCypcocOepeKeHusl, IMPaBOBBIX MU
THYECKUX HOPM, HOpM HH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COCpKAHUS B PA3NUUYHBIX (dopMarax ¢
y4e€TOM Ha3HaueHusi HMHPOpMAlMd M LEJICBOW ayAUTOpUH, BBIOMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyaTU3AIIH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYUIECTBJISITh OOIIEHHE HA YpOKaX (PM3HKU U BO BHEYPOUHOU JI€ATEIbHOCTH;
pacno3HaBaThb MNPEANOCBUIKM KOH(DJIMKTHBIX CUTyalldd W CMsI4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOKO TOYKY 3PEHHUS C MCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

MIOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOM U WHIUBUILYAIbHOU
paboThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ICHCTBHM C ydeToM OOILIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr'0 YJIEHA KOJUIEKTUBA;

NPUHAMATh 1€IM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATH ICUCTBUS O €€ TOCTHXKEHUIO: COCTABIIATH IJIaH JCUCTBUM,
pacnpenenarTh poiau ¢ y4eTOM MHEHUN YYaCTHUKOB, 0OCYKIaTh Pe3yiabTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOET0 BKJIaJa M KaXXIOr0 YYaCTHUKA KOMaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBbIE NPOEKTHI, OLIEHMBATh WJIEU C TO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranuzamnus:

CaMOCTOSATENILHO OCYIIECTBIISITh MO3HABATEIIBHYIO JESITEIIBHOCTh B 00JaCTH
(GU3UKKA U aCTPOHOMUHU, BBISIBJISATH MPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBCHHEIC 3a]1aUH;
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e CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELICHHSI PACUETHBIX M KaueCTBEHHBIX
3a]a4, IUIAaH BBIIOJHEHUS MPAKTUYECKOM pabOThl C YYETOM HMEIOLIUXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MTPENIIOUTEHUN;

e J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

e paclIUpsTh paMK{ y4eOHOIO IpeIMeTa Ha OCHOBE JIMUHBIX MTPEANOYTEHUN;

e J€NIaTh OCO3HAaHHBIA BBIOOpP, APryMEHTUpPOBaTh €ro, OpaTk Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

¢ OIICHUBATh MPHUOOPETECHHBIN OTBIT;

e CHocoOCTBOBAaTH (OPMUPOBAHUIO U TMPOSIBICHUIO JPYAULIUUA B OOJACTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBIM M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECJICKT:

e J1aBAaTh OLICHKY HOBBIM CUTYyalldsiIM, BHOCUTb KOPPEKTUBBI B JAECATECIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

e BJIAJACTh HAaBbIKAMHU I[IO3HABATEJbHOM  pedieKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JICMCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJITATOB U
OCHOBAHHUII;

e HCIOJIb30BATh MPUEMBI PePIICKCUH ISl OLICHKU CUTYyalluu, BEIOOpA BEPHOTO
peuIeHHUS;

e YMEThb OLICHUBATh PUCKA M CBOEBPEMEHHO IPUHUMATh PEIICHUS IO HX
CHWKCHUIO;

e TIIPUHMMATh MOTHBBI W apPryMEHThl JPYTUX IIPU AHAIU3E PE3YJbTaTOB
JICSITCIIBHOCTH;

e TNPUHUMATH ceOsl, IOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

e TPUHHMATh MOTHBBI W APTryMEHTHl APYTHX MPU aHAIU3E PE3YJbTaTOB
JIESTCIbHOCTH;

e TMPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU.

B mporecce mOCTHKEHHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS TMPOTPAMMBI 10
bu3MKe IS YPOBHS CpeIHEro oOmero oOpa3oBaHusS Yy OOydYarOIIuXxcs

COBEPIIIEHCTBYETCS AMOITMOHAJIbHBIN WHTEJICKT, MIPEAnoIararonmii
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUA, BKJTIOYAIOIIETO CIOCOOHOCTH MMOHUMATh CBOE

HMOIIMOHAJIBHOE COCTOSIHME, BUJETh HAINpPABIEHUS Pa3BUTUS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEIEHHE, CIIOCOOHOCTh aJalTUPOBAThCA K
HYMOLIMOHAIBHBIM H3MEHEHUSIM M MPOSBIATH THOKOCTb, OBITH OTKPHITHIM
HOBOMY;
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e BHYTPECHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JTIOCTHXKEHUIO LIEIU U
yCIexy, ONTUMHU3M, MHUIITMATUBHOCTh, YMEHUE ICCTBOBATH UCXO/IA U3 CBOUX
BO3MOKHOCTEM;

e OMIIATHH, BKIFOYAIOIIECH CITOCOOHOCTh MOHUMATh YMOIIMOHAJIBHOE COCTOSTHHUE
JPYTUX, YYUTHIBATH €r0 IPH OCYIIECTBICHUU OOIIEHMsS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHMUIO;

e COIMAIBHBIX  HABBIKOB, BKJIOYAIOIIUX  CIHOCOOHOCTH  BBICTpAaWBaTh
OTHOIICHUS C JPYTUMHU JIIOABMH, 3a00THUTHCS, MPOSBISTH HHTEPEC W
paspemniaTh KOHQIHKTHI.

IIpeaMeTHBIE pe3yabTaThI
10-i kaace

K kxoHiy obyuenus B 10-m KJjacce npeIMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e JIEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HayYHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U
TEXHOJIOTUM, B PAKTUYECKOU JIESITENBHOCTH JIFOAEH;

e YYUTBHIBATh TPAHUIBI TNPUMEHEHUS M3YYEHHBIX (DU3UUECKUX MOJETCH:
MaTepuajibHas TOYKa, MHEPIMaIbHAsl CUCTEMA OTCUeTa, aDCOMOTHO TBEPOE
TEJO0, UJICAJIbHBINA T'a3, MOJICJIM CTPOCHUS Ta30B, KUIKOCTEH U TBEPIBIX TE,
TOYECUHBIN IIEKTPUUECKUN 3apsi NpU pelieHn GU3NIeCKUX 3a/1ady;

e pacno3HaBaTh Puznueckue siBIeHUs (TPOLECChI) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUUECKON TEOpUM CTPOCHUS
BEIIECTBA U JJEKTPOAMHAMHUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBM)KEHHE, CBOOOJHOE TaJeHue TeJ, JBIKEHHUE 10
OKPYXHOCTH, WHEpIMs, B3auMojeiicTBue Tten, auddysus, OpOyHOBCKOE
JIBIKEHUE, CTPOCHHE )KUIKOCTEH U TBEPABIX TEJ, U3BMEHEHHE 00beMa Tell PU
HarpeBaHuu  (OXJAXAEHUHU), TEIJOBOE  PABHOBECUE,  HCIIAPEHHE,
KOHJICHCAlusl, TJIaBJICHUE, KPUCTAIUIN3allnsl, KUTICHHE, BIAXKHOCTh BO3/1yXa,
MOBBIIIIEHUE JaBJICHUS Ta3a PU €ro HarpeBaHUM B 3aKPHITOM COCY/I€, CBSI3b
MEXJy MapaMeTpaMH COCTOSIHUSI Ta3a B M30MPOIECcax, AJIEKTpU3alus Tel,
B3aUMOJICHCTBUE 3aPs/I0B;

e OIKCHIBATh MEXAHUYECKOE JBIKCHHUE, WCIOJb3Ysd (U3UUYECKUE BEIUYWHBI:
KOOpJAWHATa, MyTh, NIEpEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJa,
UMITYJILC ~ Tejla, KUHETWYeCKass JHEprusi, MOTECHUHAIbHAs DHEpPTrusl,
MeXaHuueckas paboTa, MexaHuueckasi MOIITHOCTh; TIPH OMMCAHUY MPABUIIHHO
TPaKTOBaTh (PU3MUECKUN CMBICI UCTIOJIB3YEMbIX BEJIMUWH, X 0003HAUCHUS U
CAVHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYI (U3HUYECKYIO
BEITUYMHY C APYTHUMH BEINYUHAMY,
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OMKCHIBATh HM3YYCHHBIC TEIUIOBHIE CBOMCTBA TEJI W TEIUJIOBBIC SIBICHUS,
UCIIONIb3Ysl (DU3MYECKME BEIMYMHBIL: JIaBlIEHUE ras3a, TeMIeparypa, CpeaHss
KHUHETHYeCKas SHEPTUS Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpelIHEeKBaJpaTUiHas CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSIS
sHeprus, pabora raza, Kod(PQPUIMEHT IMOJIE3HOTO JACHCTBUS TEIJIOBOTO
JIBUTATEJIS; TPU OMMCAHUM TMPaBUIBHO TPAKTOBaTh (PU3MYECKUN CMBICIT
UCIIOJIb3YEMbIX BETUYMH, UX 0003HAUCHUS U €AUHUIIBI, HAXOAUTb (POPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMH BEIIMUYNHAMU;
OTMHMCHIBATh N3YYCHHBIC JIEKTPUICCKHE CBOMCTBA BEIECTBA M DJICKTPUUCCKHE
sBJICHUS (TIPOIIECCHI), MCTONB3Ys (DU3MYECKUE BEIUYUHBI: DJICKTPUICCKUN
3aps, ANEKTPUUECKOE TOJie, HANPsDKEHHOCTh IMOJIs, TTOTCHIMA, Pa3HOCTh
MOTCHINAJIOB; MPU OMUCAHWUU TPABWIHBHO TPAKTOBATH (PU3UUECKHA CMBICI
WCITOJIB3yEMBIX BEJIMYMH, UX 0003HAYCHHS U €IMHUIIBI; YKA3bIBATh (POPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3NUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAMU;
aHAIM3UPOBaTh (GU3MUECKHUE MPOIECCHl U SIBJICHUS, UCIOIb3Y (PU3NUECKUE
3aKOHBI W TPUHIMIBL 3aKOH BcemupHoro Tsrotenus, |, |1 u Il 3axonsi
HbroTOHA, 3aKOH COXpaHEHHS MEXaHMYECKOW SHEPTHH, 3aKOH COXPaHCHUS
UMITYJIbCA, TPUHIUI  CYNEPHO3UIMU  CHJI, TPUHIMII  PaBHOIPABUS
WHEPIUAIBHBIX CHCTEM OTCYETa, MOJEKYJISIPHO-KMHETUUECKYIO TEOPHIO
CTpPOEHHUS BEIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEAHEH KHUHETHYECKOM
SHEPrUM TEIJIOBOTO JIBMXKEHHSI MOJIEKYJd C aOCONIOTHOM TeMIlepaTypoH,
MIEPBBIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHECHHS JIEKTPUUIECKOTO 3apsia,
3akoH KyoHa, mpu 3TOM pa3nudaTth CJIOBECHYIO (OPMYITHMPOBKY 3aKOHA, €TO
MaTeMaTUYECKOE  BBIpAKEHHE UM ycJOBUS  (TpaHMIbl,  0OO0JacTH)
MIPUMEHUMOCTH;
OOBSCHATh OCHOBHBIC TIPUHITUIIBI JCWCTBUS MAaIlWH, NPHOOPOB W
TEXHUYECKUX  YCTPOWMCTB;  pa3ivuaTrh yCIOBUS HX  0€30MacHOTo
WCITIOJIb30BAHUS B TIOBCETHEBHOM JKU3HU;
BBITIOJIHATh HKCIIEPUMEHTHI IO MCCICAOBAaHUIO (U3UYECKUX SBJICHUM U
MPOIIECCOB C MCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUM, PU S3TOM
dbopmynmupoBaTh TpobiieMy/3agady M THIOTE3y Y4eOHOTO SKCIEePUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHMS, IPOBOJAUTH OIBIT U
bopMyIMpOBaTh BHIBOIBI,
OCYIICCTBIIATH MIPSIMBIC H KOCBEHHBIC H3MEPEHUS (DU3NICCKUX BEITMYHH, TTPH
TOM BBIOMpATh ONTHUMAJBHBIM CIOCOO W3MEPEHHS U HCIOJIB30BaTh
M3BECTHBIE METO/IbI OLIEHKH MMOTPEIIHOCTEN U3MEPEHMUI;
UCCJICNOBAaTh  3aBHCHUMOCTH  MEXKIYy (U3HMYCCKUMHU  BEIUYMHAMHU  C
UCITOJIb30BAaHUEM TMPSMBIX HW3MEPCHHHA, TPU DITOM KOHCTPYHPOBATh
YCTaHOBKY, (HWKCHpOBaTh  pe3yiabTaThl  IOJYYECHHOW  3aBUCHMOCTH
bu3NMYeCKuX BEIMYMH B BHUAE TaOMUIl U TpaduKOB, JENaTh BBIBOJIBI IO
pe3ysbTaTaM HCCIICIOBAHUS;
coOII01aTh TIpaBmiIa 0€30MaCHOTO TpyAa MPY MPOBEICHUN WCCIICIOBAHHM B
pamMKax y4eOHOTO SKCIIEPUMEHTa, YI4eOHO-UCCIEA0BATEIbCKOM 1 TPOSKTHOU
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NEATETPHOCTH C  HWCIOJb30BAHUEM  HW3MEPUTEIBHBIX  YCTPOWCTB U
71a00paTOPHOTO 0OOPYIOBAHUS,

pemiath pacyeTHble 3a7add C SIBHO 3aJaHHON (M3MUYECKON MOJENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI U MPHUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4¥l BBIOUPATh (PU3HUECKYIO MOJICTh, BBIJCIATh (PU3MUECKUE BETUIHHBI 1
(dbopMyITbI, HEOOXOIUMBIE JIJIS €€ PEIICHHSI, TPOBOAUTH PacUETHl U OLICHUBAThH
PEATBHOCTH MOTYYCHHOTO 3HAYCHUS (PU3NICCKON BETTMYHHBI,

periaTh Ka4eCTBEHHBIE 33/1aU1: BRICTPAUBATh JIOTHYECKU HEITPOTHBOPEUNBYIO
IIEMIOYKY PACCYKJICHU C OTIOPOU HA W3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIP30BaTh ~ TPU  PEIICHHMH  y4eOHBIX  3aJad  COBPEMCHHBIE
nHOOPMAITMOHHBIE  TEXHOJOTMHM  JJII  TOMCKA, CTPYKTYypHUpOBaHUS,
WHTEPIPETAlUd W TPEJCTABICHUS YYeOHOW U HAYYHO-TIOMYJSIPHOU
uHPOpMAIlMU, TOIYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUCCKH
aHAIM3UPOBATh MOJy4yaeMyIo HH(POpMAIIHIO;

MPUBOIUTH TPUMEPHI BKIIaJa POCCUMCKUX U 3aPYOEKHBIX YUCHBIX -(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCII0JIb30BaTh TECOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Juisi  oOecrieueHusi O€30MaCHOCTH TpW  oOpalieHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, JJISI COXPAHEHHUS 3J0POBBS U COONIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYKAIOIIICH CpeJIe;

paboTath B TpyNIle C BBITOJHCHHEM PA3IHYHBIX COIHUAIBHBIX POJICH,
IJIAHUPOBATHh Pa0OTy TPYIIIBI, PAIIMOHATILHO PACTIPECIATh 00SI3aHHOCTH U
IJIAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CHUTYaIUSAX, aJCKBAaTHO
OIICHWBATh BKJAJ KaXIOTO W3 YYaCTHUKOB TPYIIIBI B  PEIICHUEC
paccMaTpuBaeMOM MPOOJIEMBI.

11-i kaace

K xoHniy obyuenus B 11-m kJjacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (U3UKUA B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKOM JEATEIbHOCTU JIKOJEH, LEJIOCTHOCTh U
€IUHCTBO (PU3UUECKOUN KapTHUHBI MUPA;

VUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBINA DJIEKTPUYECKUHN 3apsll, Jyd CBETA, TOUCUHBIM MCTOYHHUK CBETA,
AJIEpHasl MOJENb aTOMa, HYKJIOHHAsi MOJIEJb aTOMHOTO f/Ipa MPHU PELICHUU
bu3nUecKux 3aaay;

pacro3HaBath (pU3nUecKue sIBJICHUS (TIPOLIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB  JJICKTPOJMHAMUKH W KBAaHTOBOM (DU3UKU: DJIEKTpHUECKas
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IPOBOJMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS
TOKa, B3aMMOJIEHCTBUE MarHUTOB, DJIEKTPOMAarHuTHas MHAYKLHUA, JEHCTBUE
MarHUTHOTO II0JI1 Ha MPOBOAHUK C TOKOM M JBWXKYLIMICS 3apsf,
3JIEKTPOMArHUTHBIE KOJIEOaHUsI U BOJIHBI, IPSIMOJIMHENHOE PACTIPOCTPAHEHHE
CBETa, OTpPaXXCHHE, MpeIOMIICHUE, WHTepdepeHuns, audpakuus u
HoJIIpU3alUsl CBETa, JAUCHEpCUsi CBeTa, (OTOINEKTpUUECKU 3SPdexT
(boToaddexT), cBeTOBOE AaBleHUE, BOSHUKHOBEHHE JIMHEMYATOTO CIEKTpa
aToMa BOJIOPOJa, €CTECTBEHHAs! U UICKYCCTBEHHAsl PaJOaKTUBHOCTH;
ONKCHIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHE, DJJIEKTPUYECKYI0 MIPOBOJUMOCTb Pa3IUYHBIX Cpel) U
AJIIEKTPOMArHUTHBIE  ABJICHHS  (IIPOLIECCHI), HCMOJIB3YS  (U3UUECKUE
BEJIMYMHBL: IEKTPUUECKUN 3apsij, CUjla TOKa, SJIEKTPUUYECKOE HaIPSIKEHUE,
AIIEKTPUYECKOE COMPOTUBIIEHNE, PA3HOCTh MIOTEHIIUAJIOB, 3JIEKTPOABIKY A
cwia, paboTa TOKa, MHAYKLIHS MAarHUTHOIO MoJid, cuia Ammepa, cuia
JlopeHia, MHIYKTUBHOCTb KaTyILIKH, SHEPTUS JIEKTPUUYECKOI0 1 MArHUTHOTO
noJied, Iepruoa M 4acToTa KosuebaHuil B KoJeOaTeaIbHOM KOHTYpE, 3apsl U
ClJla TOKa B MPOIECCe TapMOHMUYECKUX 3JIEKTPOMArHUTHBIX KOJICOaHMI,
(oKyCcHOE pacCTOSIHUE U ONITUYECKAs CUJIA JIMH3bI, IPU ONMCAHNUU PABUIILHO
TPAKTOBATh (PU3UUECKUNA CMBICI UCIIOJIb3YEMbIX BEJIMUKH, UX 0003HAUEHUS U
€IMHHULBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3HUECKYIO
BEJIMYUHY C APYTUMH BEIUYUHAMY;
ONKCHIBATh M3YyYEHHBIE KBAHTOBBIC SBJICHHUA W MPOLIECCHI, HCIOJIb3YA
(u3MYECcKUE BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIHs U UMIIYJbC (POTOHA, MEPUOJ TOJIypacaia, SHEPIrus
CBSI3M ATOMHBIX SIJI€P, PU ONMMCAHWUU NPABWIBHO TPAKTOBATH (PU3MUYECKHIA
CMBICJI UCIIOJIb3YEMbIX BEJIMYHMH, UX OOO3HAYEHUS W E€AUHUIIbI, YKa3bIBATh
(GopMyIibl, CBA3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTHUMHU
BEJIMUYMHAMU, BBIYUCIIATH 3HaYeHUE (PU3NUECKON BEJTUYMHBI,
aHaAJIM3UPOBaTh (PU3NUYECKUE MPOIIECCHl U SIBICHUS, UCHOJB3YS (PU3HUECKUE
3aKOHBI M MNpUHUUIBL: 3akoH Owma, 3aKOHBI TOCJIENOBATEIBHOIO U
NapaJyIeIbHOTO COEIMHEHMS NPOBOJHMKOB, 3aKOH J[xoyns—JIeHna, 3akoH
AJIEKTPOMArHUTHOW WMHIYKIMH, 3aKOH MPSMOJMHEHHOTO paclpoCTpaHEHUs
CBETA, 3aKOHBI OTPAXXEHUS CBETA, 3aKOHBI IIPEJIOMIIEHUSI CBETA, YPABHEHUE
OiiHmreriHa 111 (GoTodPderra, 3aKOH COXpPAHEHUs DSHEPrHH, 3aKOH
COXpaHEHUs] UMIYJIbCa, 3aKOH COXPAHEHUs JJIEKTPUUYECKOIro 3apsaa, 3aKOH
COXpaHEHUs MacCOBOr0 YHMCJA, MOCTYyJaThl bopa, 3aKOH pajMOaKTHUBHOIO
pacnaga, Mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKoe  BBIpAKEHHE W ycloBusA  (TpaHuulbl,  00yacTu)
PUMEHUMOCTH,
OTIpEETATH HAIlPaBJIEHUE BEKTOPA MHYKIIMH MAarHUTHOTO TOJIS IPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuisl JlopeHua;
CTPOUTh M OMNHCHIBATh H300pa)kKeHHE, CO37AaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

15



BBIMIOJHATh SKCIEPUMEHTHI IO HCCIEIOBAHUIO (DU3MUECKHUX SBICHUN WU
IPOLIECCOB C UCMOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: IIPU 3TOM
(GopMynupoBath npoOiemy/3aady M THIOTE3y YYEOHOIO SKCIIEPUMEHTA,
cOOMpPAaTh YCTAHOBKY U3 MPENJIOKEHHOTO 000PYI0OBaHUsI, IPOBOAUTH ONBIT U
(opMyIIMpOBaTh BHIBOJIBI;

OCYILECTBIIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEITUYHH, IPU
TOM BBIOMpATh ONTHMAJbHBIA CIOCOO M3MEPEHHS U HCIOJIb30BATH
M3BECTHBIE METO/IbI OLIEHKH ITOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH (U3NYECKUX BEIUYMH C HCIOIb30BAaHHEM
OPSIMBIX U3MEPEHHI: IPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl HOTYYEHHOW 3aBUCUMOCTH (PHU3UYECKUX BEIMYUH B BHJIE TaOJHI
U TpaduKOB, IeTaTh BHIBOABI IO Pe3yJbTaTaM HCCIEAOBAHNUS;

coOJro1aTh paBuiia 0€30MacHOro TpyAa NpU MPOBEJICHUH HCCIIEI0BaHUN B
pamMKax y4yeOHOr0 SKCIIEPUMEHTA, y4€OHO-UCCIIEI0BATENBCKON U TPOEKTHOM
NESATENIBHOCTH C  HCHOJb30BAaHUEM  M3MEPHUTENBHBIX  YCTPOICTB U
71a00paTOPHOTO 00OPYIOBAHUS;

pemaTth pacyeTHble 3a7auyd C SIBHO 3aJaHHON (PU3MUYECKON MOJENbIO,
UCHOJIB3YSl (PU3NYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHalIW3a YCJIOBUS
3a/1a4M BBIOUPATh (PU3UUECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BETUUHHBI U
(bopMyIibl, HEOOXOUMBIE JIJISl €€ PELIEHMS], IPOBOAUTH PACUETHI U OLIEHUBATH
peaIbHOCTh MOJTYYEHHOTO 3HaYeHUsl (PU3NUECKON BEIMYHHBI;

penaTh KaueCTBEHHbIE 33141 BEICTPAUBATh JIOTUYECKU HETPOTHBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOPOM HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue SBICHUS;

UCIIOJIB30BaTh  NpPU  pPEIIEHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
WH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJIsl  TOMCKa, CTPYKTYypUpOBaHUS,
UHTEpIpEeTallud M TPEIACTaBICHUs Y4YeOHON W  Hay4YHO-TOIMYJISPHOU
uHbOpMallMy, TOJYYECHHOW U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALIHUIO;

OOBSICHATh MPHUHIMIBI JEHCTBUS MaIllMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nnyaTh YyCIOBUS HX O€30IaCHOr0 MCHOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

IPUBOJUTH IPUMEPHI BKJIaZ[a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCITI0JIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3UKE B MOBCEAHEBHOM >KU3HU
uisi  oOecrieyeHus: 0€30MacHOCTH Tpu  oOpalieHud ¢ npubopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, JJIsI COXPAHEHUS 3J0POBbS U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH cpee;

paboTaThb B TpyINIE C BHIIOJHEHUEM Ppa3IUYHBIX COIUAIBHBIX pOJIeH,
IUTAHUPOBATh pabOTy TPYIIbI, PAlMOHAIBLHO PACHPEeNATh 00sI3aHHOCTU U
IUTAHUPOBATh JIEATENbHOCTh B HECTaHAAPTHBIX CHUTYyalUsX, aJeKBaTHO
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OLICHUBATh BKJaJ KaXKJIOrO0 W3 YYAaCTHUKOB TPYyNIbl B PEILICHUE
paccMaTpuBaeMoi pOOIEMBbI.

Conepsxkanue y4eOHOIo npeamera
10-#i xkaace
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

duznka — Hayka o mpupozae. Hayurple METOMBI TO3HAHUS OKPYXKAIOIIETO0 MHUPA.
Ponp skcnepuMeHTa U TEOPUHU B MPOIECCE MO3HAHUS MPUPOIBI. DKCIICPUMEHT B
busuke.

MonenvpoBanue (GU3NYECKUX SBICHUW M MpoleccoB. HayuHble THIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto pu3nku B pOpMHUPOBAHNM COBPEMEHHON HayYHOW KapTHUHBI MHUPA, B
IIPAKTUYECKOM JEATEIbHOCTH JIOIEH.

JeMoHcTpanuu

AHaJIOroBbIE U ITU(POBHIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKHU.
Pa3znen 2. Mexanuka

Tema 1. KunemaTuka

Mexaungeckoe aBmxeHne. OTHOCUTEIILHOCTh MEXAaHUYECKOTO JIBMKEeHUI. CrucTeMa
orcuera. TpaeKkTopus.

[TepemernieHune, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHOW TOYKH, MX MPOCKIHMH Ha OCH CHUCTeMbI KoopauHatr. CrokeHue
MEPEMEIIEHUM U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMpSMOJUHEHHOe JBIkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPE€HMs, NYyTU U MEPEMEIICHUs
MAaTEPUAIbHON TOUYKU OT BPEMEHHU.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuHeitHoe nBHKEeHHE. [[BUKEHHE MaTepUalbHOW TOYKH MO OKPYKHOCTH C
IIOCTOSIHHOM IO MOZYJIKO CKOPOCTBIO. YTJOBasi CKOPOCThb, JIMHEMHAsT CKOPOCT.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.
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TexHuyeckue ycTporcTBa M NPAKTHYECKOE NMPUMEHEHME: CIUIAOMETD, IBUKECHUE
CHaps0B, LICITHBIC 1 PEMEHHBIE ITEPEIayu.

JeMoHcTpanuu

U MOI[CJ'H) CUCTCMBI OTCUCTA, NJUIIOCTpalsl KUHHEMATHYCCKUX XAPAKTCPHUCTUK
JABHKCHUS.

. Hpeo6pasoBaHHe I[BI/I)KGHI/Iﬁ C UCITIOJIB30BAHUCM IIPOCTHIX MCXAHHU3MOB.

. HaneHHe TCJI B BO3YXC U B PA3PCIKCHHOM IIPOCTPAHCTBC.

. Ha6J'IIOI[CHI/I€ ABMOXKCHUS TCJIA, 6pOHIeHHOFO noa yrioM K TOPHU30HTY H
TOPHU30HTAJIBHO.

. I/I3MepeHHe YCKOPCHHUA CBO60,ZIHOFO ImaacHus:A.

. HaHpaBJ'IeHI/Ie CKOPOCTH IIPpHU ABUKCHUU I10 OKPYKHOCTH.

Y4yeHn4ecKkui IKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

o H3ydyeHue HEpaBHOMEPHOI'O JABMKEHHUS C LIEJIBIO OIPEAEIICHUS] MTHOBEHHOU
CKOPOCTH.

o HccnenoBaHue COOTHOLICHUSA MEXAY NYTSAMHU, HNPONHIACHHBIMU TEJIOM 3a
IIOCJIEI0BATEIbHBIEC PABHBIE IIPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JBW>)KECHUM C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

o H3yuyeHue nBHKEHUS MIAPUKA B BA3KOW KUIKOCTH.

o U3yueHue nBukeHus Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunnun otHocutensHOocTH ['anmunes. IlepBoiii 3akoH HeroTona. MHepimanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uiuu cui. Bropoil 3akon HeroToHa miis
MaTtepuaabHOU Touku. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BceMUpHOTO TAroteHusa. Cuna Tsoxectu. [lepBas kocMHuueckas CKOpOCTb.
Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunbl TpeHust (mokosi, ckoyibkeHus, kadeHusi). Cwna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Koaddumument tpenus.
Cuiia conpOTUBIIEHUS MPU JIBUX)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

HOCTynaTeHBHOe " BpallaTCJIbHOC ABHUIKCHHUC a0COJIFOTHO TBCPAOro Tcia.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaieHus. [lmedo cuibl. Y caoBus paBHOBECHS
TBEPAOTO TEJA.
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TexHuyeckue yCTpOoUCTBa U NMPAKTUYECKOE IPUMEHEHNE: TOAIINUITHUKH, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

JeMoHcTpanuu

o JSIBneHue unepuuw.

o CpaBHeHHE Macc B3aUMOJICUCTBYIOUIUX TE.

o Bropoi 3akon HrroToHa.

o MU3smepenue cui.

o CrnoxeHue cui.

o 3aBHUCHUMOCTb CUJIbI YIPYTOCTH OT JAePOpMallUu.

« HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUU.
o CpaBHEHUE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHMUS.

o YCIOBHS PaBHOBECHS TBEPAOTo Tena. Buasl paBHOBECH .

Y4yeHnuecKkui IKCIIEpUMEHT, J1a0OpaTOpHbIE PAOOTHI

o U3yueHue nBukeHus Opycka Mo HaKJIOHHOM IMJIOCKOCTH.

o HccnegoBaHue 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HHKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT uX AehopMaIiui.

o HccrnenoBanne yClIOBHM PAaBHOBECHS TBEPAOTO Tela, HMMEIOMIEr0 OCh
BpallCHUS.

Tema 3. 3akoHbI COXpaHEeHHs B MEXaHUKE

WNmiynbe MaTepuanbHOM TOYKH (Tea), CUCTEMBbI MaTepUaIbHBIX Touek. MMmymbe
CUJIbl M U3MEHEHUE UMITyJIbCa Tejla. 3aKOH COXpaHEHUsI uMIlyjbca. PeakTuBHOE
JBH>KCHUE.

Pabora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass »Heprusi MarepualibHOW TOYKH. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[TotenmanbHas sHeprus. [loTeHuumanbHas sHeprus ynpyro AehOpMHPOBAHHON
npyxkuHsbl. [loTeHunanbHas sHeprus Teaa BOJIU3U MOBEPXHOCTH 3eMJIH.

[ToTeHMaIbHBIC ¥ HEMTOTEHIIMAIbHBIC CUJTBI. CBS3b paOOTHI HEMOTCHITUATBHBIX CHIT
C M3MEHEHUEM MEXAHWYECKOW OJHEPIruM CHUCTEMbI TeJI. 3aKOH COXpPaHEHUA
MEXaHUYECKON SHEPTHUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.
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TexHHUYecKue yCTpPOMCTBA M IPAKTHYECKOE NPUMEHEHHUE: BOJOMET, KOIIEp,
IPYKUHHBII MUCTOJIET, IBUKEHHUE PAKET.

JeMoHcTpanuu

o 3aKOH COXpaHEHUs UMITYJIbCA.
o PeakTHBHOE NBUKEHUE.
o Ilepexon moTeHIIMATILHON SHEPTUU B KHHETUUECKYIO U 00paTHO.

YyeHndyeckuit SKCIIepUMEHT, JIa0OpaTOpHbIE PabOTHI

o H3yueHue aOCONIOTHO HEYNPYroro yaapa ¢ MOMOLIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

o MHccnenoBanue cBs3u pabOTHI CUIIBI C UBMEHEHHUEM MEXAHMUYECKOW SHEPTUu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA
Tema 1. OCHOBBI MOJIEKYJIAPHO-KMHETHYECKON TeOpHUHU

OCHOBHBIC TIOJOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpPUM M HMX OIIBITHOE
obocHoBaHue. bpoyHoBckoe nBmxkeHue. Juddys3usa. Xapakrep IBWKCHUS U
B3aUMOJICHCTBUSA 4YacTHUI[ BemlecTBa. MoJEIM CTPOEHHUSI Ta30B, KUJIKOCTEH H
TBEPJIbIX TEJ U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u ee wusMmepenue. Illkama Temmepatyp
Llenbcus.

Mopens uaeanbHOrO raza. OCHOBHOE YpPaBHEHHE MOJEKYJSPHO-KUHETUYECKOU
TEOpUM HJEATBHOTO Tra3a. AOCONIOTHas TeMmiepaTrypa Kak Mepa CpeaHeu
KMHETHYECKOW SHEPIHM TEIUIOBOTO ABMXKEeHUs vacTull rasza. lllkama temmneparyp
KensBuna. l'a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
Hanbrona. WM3ompomecchl B HACAIBHOM Ta3e € MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpencraBlieHWe H3OMPOLECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.
JlemoHCcTpaunu

o OmpITE, TOKa3bIBAIONINE AUCKPETHOE CTPOCHHUE BelecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COCTUHEHUHN.
o OmpiTel MO AU Y3UN KUIKOCTEN U Ta30B.
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o Monens OpOyHOBCKOTO JBUKECHHUS.

o Mogaens onbita llTepHa.

e OnpITHI, JTOKa3bIBAIOIIHE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aNMOJICHCTBHS.

o Mogenb, WITIOCTpUpPYIOIIas MPUPOAY JAABJICHHS ra3a HA CTEHKU COCY/Ia.

o OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJICAIBHOIO Ta3a,
M30MPOIIECCHI.

YdeHUYeCKui IKCIIEPUMEHT, TaO0OpaTOpHbBIE pabOTHI

o OrmpeneneHne Macchl BO3yXa B KIACCHON KOMHAaTe Ha OCHOBE M3MEPEHHMA
o0beMa KOMHATHI, JTaBJIICHUS U TEMIIEPATyphl BO3IyXa B HEH.

o UHccnemoBanme  3aBUCHMOCTH  MEXAYy  IapaMeTpaMH  COCTOSTHHS
pa3peKEHHOTO ra3a.

Tema 2. OCHOBBI TEPMOAMHAMUKH

TepMOI[I/IHaMH‘-IeCKaH CHCTCMaA. BHYTpeHHHH OHCPIUA TepMOHHHaMHqCCKOﬁ
CHCTEMBI M CIIOCOOBI e¢ M3MeHeHHUA. KoanuecTBO TemIOTh U pa60Ta. BHYTpeHHSIH
OHCPIUA OAHOATOMHOI'O nacaJaibHOIO rasa. BI/I,ZILI TCILIOIICPCAAYN:
TCINIONIPOBOAHOCTb, KOHBCKIUA, U3JTYYCHUC. yI[@JIBHaH TCIINIOEMKOCTh BCIICCTBA.
KomndecTBO TEIIOTHI IIpH TCILIOoIICPpCaadC.

[Tonsitue 06 agunadbatHoM nporecce. [lepBriii 3akoH TepMoanHaMuKku. [Ipumenenune
MEPBOTO 3aKOHA TEPMOJMHAMHKHU K H3ompolieccaM. ['paduyeckas uHTEpIpeTaIus
paboTHI raza.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TernoBble MamuHbl. [IpuHIUTIBEL AEHCTBUS TeIIOBBIX MamuH. [IpeoOpazoBanus
DPHEPTrUM B TEIUIOBBIX MamuHaxX. KoadduimeHT mone3Horo AeHCTBUS TEIMIOBOU
maruHbl. [ukn KapHo u ero ko3 puiiueHT moie3Horo AeMCTBUS. DKOJIOTHUYECKUE
pOOIEMBI TEIJIOIHEPTETUKHU.

TexHuyeckue yCTpoMCTBa U NMPAKTUYECKOE NTPUMEHEHUE: JBUTATENb BHYTPEHHETO
CropaHus, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

JleMoHCTpanuu

o l3MeHeHue BHYTpEHHEW 3HEpruu Tejla MpPU COBEPIIEHUU pabOTHI: BBUIET
npoOKKU K3 OYTHUIKM MO IEUCTBUEM C)KATOTO BO3/1yXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe IMyTeM TpeHHsl (BUIECOAEMOHCTPALINS).

o l3MeHeHue BHYTpeHHEH SHEpruM (TeMIiepaTypbl) Tejla IpH TeIionepeiaye.
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o OmpIT Mo amnabaTHOMYy pACHIMPEHUIO BO3MyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

o Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUs, PEAaKTUBHOTO
JIBUTATETIS.

YuyeHnuecKui SKCIIEPUMEHT, J1a00paTopHbIe pabOThI
o HM3mepenue ynenbHON TETNIOEMKOCTH.
Tema 3. ArperaTrHblie COCTOsIHMS BelecTBa. @a3oBblie Mepexo/abl

[TapooOpa3oBanne W KoHmeHcanus. VcmapeHue u kumeHue. AOCOMIOTHAsS U
OTHOCHUTENbHAS BJIAXKHOCTh BO3AyXa. HacelmeHHBIH map. YenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JaBJICHHUS.

Teepnoe Tteno. Kpucrammmyeckue um amopgHbie Tena. AHU3OTPONMsI CBOWCTB
kpuctaiuioB. Kuakne xpucrtaibel. CoBpemeHHblE Marepuanbl. [lmaBienue un
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue YCTpOfICTBa N IIPAKTHYICCKOC IIPUMCHCHHUC: THT'POMCTP U IICUXPOMCTDP,
KaJIOPUMCTP, TCXHOJOIHMH IIOJIYUYCHHA COBPCMCHHLIX MATCpHUAJIOB, B TOM YHCIIC
HaHOMATCpHUAJI0B, U HAHOTCXHOJIOTHH.

JleMoHCTpauuu

o (CBOICTBa HACHIIICHHBIX [1APOB.

o Kunenue npy NoHMKEHHOM J1aBJICHUH.

o CnocoObl U3MepeHusl BIaXKHOCTH.

« HaOmtonenue HarpeBaHus M MIIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.
o JlemMoHCTpaus KpUCTAIIIOB.

Y4yeHnuecKkui HKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

o H3MepeHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
Paznen 4. JaekrpoauHamMuka
Tema 1. DuekTpocraTuka

DnekTpu3aius Tejl. DJNeKTpuueckuil 3apsia. JlBa BuAa 3JIEKTPUUYECKUX 3apsjiOB.
[IpoBOAHUKHM,  JUANEKTPUKH U TIOJYNPOBOAHUKH. 3aKOH  COXpPaHCHUS
AIIEKTPUYECKOTO 3apsia.
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B3aumopeiictBue 3apanoB. 3akoH Kynona. ToudeyHbI 3JIEKTpUYECKHI 3apsi.
Onexrpuueckoe mojne. HampspkeHHOCTh 3nekTpuueckoro mnosd.  [lpuHumn
CYNEPHO3ULIMU 3JIEKTPUUECKUX Moyied. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJIS.

PabGota cunm smekTpoctatmdeckoro mojs. [loteHmman. Pa3HOCT, TOTEHIMAIIOB.
[IpoBOAHUKN UM JUAIEKTPUKUA B SJIEKTpOCTaTUUeCKOM Tosie. Jlusnexkrpuueckas
MPOHUIIAEMOCTb.

OnexTpoeMKocTb. KoHIeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOTO KOHZIEHCATOopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE:  DJIEKTPOCKOIL,
ANIEKTPOMETP, INMEKTPOCTATHUYECKasl 3alllUTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOp, KONMUPOBAJIBHBIN aIapar, CTPyHHbIN IIPUHTED.

JeMoHcTpanuu

e YCTpPOWCTBO Y NPHUHIMUII AEHCTBUS DIEKTPOMETPA.

o B3sanmopelicTBre HAAIEKTPU30BAHHBIX TEI.

o DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

o IIpOBOJHMKH B AIEKTPOCTATUUECKOM IOJIE.

o DIIEKTPOCTATHYECKAS 3AIUTA.

o JIMBNEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

o 3aBUCHUMOCTHb BJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAIN
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

o DHeprus 3apspKEHHOTO KOHJIEHCATopa.

YyeHu4ecKkuil HIKCIIEPUMEHT, JIa0OpaTOPHBIE PAOOTHI
o H3MepeHue 3eKTpOEMKOCTH KOHIEHCATOPa.
Tema 2. IlocTosHHBINM 3J1eKTPUYecKH TOK. TOKM B pa3JIMYHBIX cpeaax

DJIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHMS JICKTPUUECKOTrO Toka. IcTOUHMKH
toka. Cuna Toka. [locTosSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

9H€KTpI/I‘ICCKOG COIIPOTHUBIICHHUC. y)lCJ'IBHOG COIIPOTUBJICHUC BEIICCTBA.
HOCJIGI[OB&TGJIBHOG, mapauiCJibHOC, CMCIIIAHHOC COCAMHCHHEC IIPOBOJHHUKOB.

PaGoTa snextpudeckoro Toka. 3akoH JIxoyns—JIeniia. MomHOCTb 3JIEKTPUYECKOTO
TOKa.
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DNEeKTPOABIXKYLIAsl CHJIA U BHYTPEHHEE COIPOTHUBIIEHHE MCTOYHHUKA TOKA. 3aKOH
Oma 1 noaHoM (3aMKHYTON) AnekTpruueckon nenu. KopoTtkoe 3aMmbikaHue.

DneKTpoHHAsT MPOBOJUMOCTh TBEPJIBIX METAIOB. 3aBUCUMOCTH COIPOTHUBIICHUS
METaJlIOB OT Temneparypbl. CBepXIIPOBOIUMOCTbD.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpoBoguuku. CoOCTBEHHAs! U TPUMECHASI IPOBOAUMOCTD IOJIYTIPOBOIHUKOB.
CaoiictBa p—n-niepexona. IloaynpoBoAHUKOBBIE PUOOPHI.

DNEeKTpUYECKUN TOK B pAaCTBOPAX M paciiaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS
JUCCOIMAIUS. DICKTPOIIU3.

DJnekTpruuecKkul Tok B razax. CamMoCTOSITENIbHBIN M HECAMOCTOSITEIIBHBIN pa3psi.
Monaus. [1na3sma.

TexHuyeckue ycTporucTBa U NMPAKTHUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocrar, MCTOYHUKHU TOKA, AIEKTPOHArPEBATEIIbHBIC puOOPBHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN U0, FalbBaHUKA.

JleMoHCTpannu

o H3mepeHue cuibl TOKa U HAIPSIKEHUS.

e 3aBUCHMMOCTb CONPOTHUBJIEHUS LWJIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBIL,
IJIOIIA/IN TIONIEPEYHOI0 CEYEHUs U MaTepHraa.

o CmMmemaHHOE COEMHEHUE TPOBOJHUKOB.

o IlpsAmoe wu3MepeHue »dneKTpoABWXKYyLIEH Ccuiabl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

e 3aBHCHMOCTbH CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

o IIpoBOAUMOCTB 3IEKTPOJIUTOB.

« HckpoBoli pa3psan U MpOBOAUMOCTb BO3AYXa.

o OAHOCTOPOHHSS NPOBOJIUMOCTD IHOJIA.

Y4yeHnuecKkui H3KCIIEPUMEHT, JIa0OpaTOpHbIE PaOOTHI

o H3ydenue cMemraHHOTrO COCAMHEHUS PE3UCTOPOB.

o M3mepeHue 3EKTPOABMKYIIEH CHIIBI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COMPOTHUBJICHUSI.

o HabGmonenue snektponusa.

MexnpeaMeTHble CBA3H
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Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10-M Kiacce OCYIIECTBISIETCS C
YU4ETOM COJEpXKATEIbHBIX MEXKIPEAMETHBIX CBsI3€il € KypcaMu MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIE MOHTHS, CBI3aHHBIEC C U3YYEHHUEM METOJI0B HAYYHOTO MTO3HAHUS:
SBJICHWE, HAay4YHBIA (akT, THmore3a, (Qu3nyeckas BEIWYMHA, 3aKOH, TEOPHS,
HaOJII0/ICHKE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEIb, H3MEPEHUE.

MaremMaTuka: pelleHHe CHCTeMbl YpaBHEHUMW, JMHEWHas (QyHKIus, Mnapadoda,
runepOosa, ux rpadukd M CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMU: CHHYC,
KOCHHYC, TaHI€HC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXJIECTBO,
BEKTOPBI U UX MPOCKIIUHU HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonorus: MexaHW4YecKkoe NBIKEHHE B JKMBOW mpupoze, auddysus, ocmoc,
TEII00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
DIEKTPUYECKUE SABJICHUS B )KUBOU IIPUPOJE.

Xumus: AUCKPCTHOC CTPOCHHUC BCHICCTBA, CTPOCHHC AaTOMOB M MOIJICKYJI, MOJIb
BCIICCTBA, MOJIAIpHAA MacCa, TCIINIOBBIC CBOMCTBA TBCPABIX TCII, )KHI[KOCTGﬁ Hn 1ra3os,
QJICKTPUICCKHUC CBOMCTBA MCTAJIIIOB, QJICKTPOJIUTHYICCKAA Aucconuanmsd,
rajjbBaHHKa.

['eorpadusi: BmaxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonorus: npeoOpa3oBaHUe ABMXKEHUN C HMCIOJIb30BAaHUEM MEXaHU3MOB, YYET
TPEHHUs B TEXHUKE, NOAIIMITHUKY, UCIIOJIb30BAHUE 3AKOHA COXPAHEHUS UMITYJIbCA B
TEXHUKE (pakeTa, BOAOMET W [Ip.), JBUIaTeilb BHYTPEHHErO CrOpaHus, MmapoBas
TypOuHa, OBITOBOM XOJIOAWIbHUK, KOHJULUMUOHEP, TEXHOJOTUU MOJyYEHUs
COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCIIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH,
JIEKTPOCTATUYECKAs 3AIINUTA, 3a3€MJICHUE DJIEKTPOIIPHOOPOB, KCEPOKC, CTPYUHBIN
IPUHTEP, DJIEKTPOHArpeBaTellbHbIe MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJibBaHUKA.

11-i1 kaace
Pasznen 4. JaekrpoanHamMuka
Tema 3. MarautHoe noJje. JJIeKTPOMATHUTHAS HHIAYKIUSA

IlocTosiHHBIE MarHuThl. B3amMoJencTBHE ITOCTOSIHHBIX MAarHuTOB. MarHuTHOE
nosne. Bekrop marauTHOM nHAyKIUU. [IpyuHIMN Cyneprno3uiMu MarHUuTHBIX ITOJIEH.
Jluanu MarHuTHOM uWHAYKIMU. KapThHa JIUHUNA MarHUTHOW WHAYKIHMHU TIOJIS
MMOCTOSIHHBIX MAarHUTOB.
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MarauTtHOEe nosie MpoBOAHMKA ¢ TOKOM. KapThHa JMHUN WHIYKIIMM MarHUTHOTO
MOJIs1 JUIMHHOTO MPsIMOTO TMPOBOJHUKA M 3aMKHYTOI'O KOJBILIEBOTO IMPOBOJIHUKA,
KaTyIlKu ¢ TokoM. OnbIT Dpcrena. B3anmoieiicTBue MPOBOAHUKOB C TOKOM.

Cuna Amrepa, ee MOIyJb U HaIIpaBJICHHE.

Cuina Jlopenna, ee MOAyJb U HalpaBlieHHE. [[BH)KEHUE 3apsKEHHOM YacTHIlHI B
OJIHOPOJHOM MarHuTHOM noJie. Pabota cuisl Jlopenua.

SIBiieHUE 3JIEKTPOMArHUTHON MHAYKIHUM. [TOTOK BEeKTOpa MAarHUTHOMW WHAYKIIHH.
ONEKTPOJBIKYIAs CHJIa HWHIAYKIWU. 3aKOH SJIEKTPOMAarHUTHOM HMHAYKIUU
QDapanes.

BI/IXpCBOG QJICKTPUYICCKOC  IIOJIC. QHGKT]:’)O,I[BI/I)KYHI&H Chjla UWHAYKOUU B
IMPOBOJHUKE, IBHXKYIICMCS ITOCTYIIATCIIbBHO B OJJTHOPOJHOM MAariuTHOM I10JIC.

[IpaBuio Jlenua.

NHOyKTUBHOCTb.  SIBIIEeHME  CaMOMHIAYKIMHU.  OJEKTPOABWXKYINAS  CHJIA
CaMOMHIYKIIHH.

3Hepr1/1;1 MAarivTHOI'O ITIOJISI KaTYIIKU C TOKOM.
3H€KTpOM3FHHTHO€ ITIO0JIC.

TexHuueckue YCTpOﬁCTBa U IMPAKTHYCCKOC IIPUMCHCHHC: ITOCTOAHHBIC MAIrHUTLI,
QJICKTPOMAIHUTHBI, JJICKTPOABHUIATCIIb, YCKOPHUTCIM 3JICMCHTAPHBIX Ya4CTHII,
HHAYKOWOHHAS IICYb.

JlemoHCTpauuu

o OmpbIT DpcTena.

o OTKIIOHEHHE PTEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

o JIMHUM MHIYKIUH MAarHUTHOTO TOJISI.

o B3saumoperictBue 1ByX NPOBOJAHUKOB C TOKOM.

o Cuna Amnepa.

o JleiicTtBue cuiibl JIopeHIIa HA MOHBI AJIEKTPOIIUTA.

o SIBIIEHME DIIEKTPOMArHUTHON UHAYKIINH.

o IIpaBuno Jlenna.

o 3aBUCHMMOCTb 3JIEKTPOJABWKYLIEH CHJIbI HUHAYKIHH OT CKOPOCTH U3MEHEHUS
MAarHuTHOTO MOTOKA.

o JSIBIIEHHME CAMOMHIYKLIHHU.

YyeHn4ecKuil HSKCIIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI
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. I/I3yquHe MAravTHOIO IOJISI KaTYHIKU C TOKOM.
. HCCJ’ICI{OB&HI/IC ,Z[CﬁCTBI’IH MMOCTOAHHOT'O MAarHuTa Ha paMKy C TOKOM.
. HCCJ’I@I{OB&HI/IC SIBJICHUS SHGKTpOMaFHHTHOﬁ HHAYKIHUH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI
Tema 1. MexaHn4eCKHe U JJIEKTPOMATHUTHBIE KOJIeOaAHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUUYECKHE KojeOanus. ['apmoHnueckue
kojiebanus. Ilepwon, wacrora, ammuutyga u ¢dasza kojebanuit. [IpyXKUHHBIN
MasATHUK. MaTeMaTH4ecKuid MasiTHUK. YPaBHEHUE TapMOHHMYECKHX KOJIEOaHUM.
[IpeBpalieHrie 3HEPrUM MNPy rapMOHUYECKUX KOICOAHUSIX.

Konebarenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs B UI€AIbBHOM
K0Je0aTeTbHOM KOHTYDE. Amnanorust MEXKY MEXaHUYECKUMU u
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUS
SHEPI'UM B UJICaTLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienrie o 3aTyXamluX KojeOaHUsAX. BbIHYyXJAEHHbIE MEXaHUYECKHUe
Kojebanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[Tepemennsiil TOK. CHHYCOUAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTMTYHOE U JECUCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA U HAITPSKCHUSL.

Tpancpopmarop. IIpousBoacTBO, mepenadya W MNOTPeOJEHUE DIEKTPUUYECKON
HHEPrur. DKOJIOTHUECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHn4eckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JIEKTPUUECKUM 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, JUHUHU DJIEKTPOIIEpEIayn.

JlemoHCTpauuu

o MHccnenoBanue mnapamMeTpoB KojeOaTENbHON CHCTEMbI (MPY>KUHHBIA WU
MaTEeMaTUYECKU MasITHUK).

« HaGmronenue 3aTyxaronmx KojacoaHui.

o MHccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHMIA.

« HaGmronenue pe3onanca.

o (CB00OOJHBIC PTIEKTPOMArHUTHBIE KOJIE€OaHUS.

o Ocuworpammsl (3aBUCUMOCTH CUJIbI TOKA U HaIIPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

o Pe3onanc mnpu mnocregoBaTENIbHOM COEAMHEHUM PE3UCTOpPa, KATYLIKU
WHIYKTUBHOCTH M KOHJAEHCATOpa.

o Mogenb TUHUYU ANEKTPOIIEPEAAUH.
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YyeHnueckui SKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI

o HccnenoBaHue 3aBUCUMOCTH MEPUOJA MAJIBIX KOJIEOAaHUN Ipy3a Ha HUTH OT
JUIMHBI HUTU U Macchl Ipy3a.

o MccnenmoBaHue IEPEMEHHOIO TOKAa B LENM W3 IOCIENOBATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u INCEKTPOMATHUTHBIC BOJTHBI

Mexanudeckue BOJHBI, yclnoBusi pacrnpoctpaHeHus. llepuon. CkopocTh
pacrpocTpaHeHuss W JJiMHA BOJHBL. [lomepeyHble W MPOAOJBbHBIC BOJIHBL.
HUuTtepdepenius u uppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DONEKTPOMarHUTHBIE BOJHBL. YCJIOBUS H3JIy4EHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPA)XE€HUE, MPEIOMIICHUE, MOISpU3anus, AUPpaKuus,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 5>JIEKTPOMAarHUTHBIX BOJH. [IpUMeHEHHWE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

HpI/IHHHHLI pPaaruoOCBA3U U TCICBUACHUA. Pam&onoxamm.
3J’I€KTpOM3FHHTHO€ 34IrpsA3HCHUC Oprxcanmeﬁ CpCIbI.

TexHnuyeckue yCTpOWCTBA M  NPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JIUArHOCTHKAa B TEXHUKE W MEIAULHMHE, paaap,
paaNoONPUEMHUK, TeNIEBU30p, aHTeHHA, TenedoH, CBY-nieys.

JlemoHCTpauuu

« OOpazoBaHue U pacpOCTpaHEHUE MOMEPEYHBIX U MPOJAOIBHBIX BOJH.

o Komneb6mromnieecs Teno Kkak KICTOYHUK 3BYKa.

o Habnronenue oTpakeHus U NMPETOMIICHUS MEXaHUYECKUX BOJIH.

o HabGmonenue untepdeperiuu u qudpakiuy MEXaHUIECKUX BOJTH.

o 3BYKOBOM PE30HAHC.

o HaOnionenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW W
4acTOTOM KOJieOaHUM.

o UHccinenoBaHne  CBOWCTB  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPa)KEHWE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Tema 3. Onruka
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['eomerpuueckas ontuka. [IpsmomHeHOE pacnpOCTpaHEHHUE CBETA B OJJHOPOIHOM
cpene. JIyud cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHune cBera. 3aKkOHbI OTpakeHuUs cBeTa. [locTpoeHue wu300pakeHUl B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrojl MOJIHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcust cBeta. CoXKHBIN cocTaB 0eoro ceeta. LIBer.

Cobuparomie u pacceuBaroiie JuH3bl. ToHkas nuH3a. DOKYCHOE PACCTOSIHUE U
onTUYecKas cuia TOHKOM JnH3bL. IlocTpoeHne n300paxkeHui B cOOMpArOUUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

HPGIIGJII)I IMPUMCHHUMOCTH FGOMGTpH‘-ICCKOfI OIITHKH.

BonnoBas onrtuka. MaTepdepennus cBera. KorepeHTHbIE MCTOUYHHUKHU. Y CIOBUS
HAOJIIOICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX
cUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. Judpakiumonnas pemietka. YciaoBue HaOMIOJIEHUS TIaBHBIX
MaKCHUMYMOB TIpU TaJICHUM MOHOXPOMATHUYECKOIO CBETa Ha JUMPAKIUOHHYIO
pELIETKY.

[lonspuzamus ceera.

TexHuueckue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHHE: OUKH, JIyTa, (oToarmapar,
MPOCKIIMOHHBIA  ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs  OITHKA,
nudpakIMOHHAS PEIIETKA, OJISPOU/I.

JleMoHCcTpanuu

o IlpssMonuHeliHOE pacHpOCTpaHEHHE, OTPaKEHUE W TMPEIOMIICHHE CBETA.
OnTuyeckre mpuodOpBHI.

o IlonHoe BHyTpeHHee oTpaxeHue. Mojienb CBETOBO/IA.

o HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

o Mopgenu MUKpPOCKOTIA, TEIECKOTIA.

o HaGmonenue unrepdepeHium ceera.

o HabGmonenue nudpaxiuu cera.

o HabGmronenue nucnepcun cBeTa.

o IlonydyeHue crnekTpa ¢ HOMOIIBIO IPU3MBI.

o [Ilomyuenue criekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIICTKH.
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o HaOntonenue nonsipusanuu cBera.
YyeHndyeckuit SKCIIEpUMEHT, JIa0OpaTOpHbIE PabOTHI

« H3mepenue nokazaresns IpeIOMICHUS CTEKIA.
o MHccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
o HabOnionenue nucnepcun cBeTa.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHvipl IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. IlocTymartel cnenuanbHOU
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHM U COKpaIlCHUE
JUTAHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHULIbL. DHEPTUS TOKOS.
Pazgen 7. KBanToBasi pusuka

Tema 1. Dj1eMeHTbI KBAHTOBOM ONTHKH

®otonsl. Popmyina [lnanka cBsi3u 3HEpruu POTOHA C €ro YacTOTOM. DHEprust u
UMITYJIbC (POTOHA.

OtkpeiTie u uccinenoBanue ¢dotodpdexra. OnbiTel A. I'. CronetoBa. 3aKOHBI
dotordexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dbororddexra.

Hasnenne cBera. OnbiTol I[1.H. JleOGenena.
XUMHUYECKOE JICMCTBUE CBETA.

TexHuyeckue yCTpPOHCTBA M TPAKTUYECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAst OaTapesi, CBETOAUO/I.

JlemoHCTpauuu

o  ®oTod(]deKT Ha yCTAaHOBKE C IMHKOBOM TUTACTHHOM.
o MHccnenoanue 3akoHOB BHeMHETO GoTodddexTa.
« Caetonuos.
o ComnHeynas Oarapes.
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Tema 2. CTpoeHue aToma

Mopgens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -YacTHIL.
[Inanerapnass moxens aroma. lloctymarsl bopa. M3mydeHwe u morjiomeHue
¢$boTOHOB TpM Tepexoie aToMa C OJHOTO YPOBHS JHEPIUM Ha Jpyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aTOMa BOAOPOIA.

BosiHoBBIE cBoiicTBa uactuil. Bomubl ne bpoitnsa. KoprnyckynsipHO-BOJIHOBOM
JyaJInu3M.

CrioHTaHHOE U BBIHYKICHHOC U3JTYyYCHUC.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHE: CHEKTPAIBHBIA aHAIU3
(ceKkTpocKoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

JeMoHcTpanuu

o Monuenb onbiTa Pesepdopaa.

« Omnpenenenne JUIMHBI BOJTHBI Ja3epa.

o HaOmonenue nuHeNYaThIX CIIEKTPOB U3ITYYCHHUSI.
o Jlazep.

Y4eHnueckuit SKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI
« HaOmronenue nuHeityaToro crekrpa.
Tema 3. ATomHOe AP0

OKCINEPUMEHTHI, JIOKA3bIBAIOIIUE CJOXKHOCTh CTpOeHMs sigpa. OTKpbITHE
paaroakTuBHOCTH. OnBITH Pe3epdopa o onpeneneHnto coctaBa paJuoakTUBHOTO
uanydyenus.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrausiHue
PaaMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OtkpeiTHE TpoTOHa U HelTpoHa. Hykmonnas wmoxpens siapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.

Anba-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacnaj. ['amma-uziydeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.
S nepuble peakunu. JleneHne u CUHTES sIEp.
Anepuriit peakrop. Tepmosinepusiii cuntes. [IpobiemMbl 1 MEPCIEKTUBEI SAECPHON

9HCPIrCTUKMU. DKOJIOTHYECKHNE aCMIEKThI smepHoﬁ SHCPIrCTUKMU.
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DneMeHTapHble YacTullbl. OTKPbITHE TO3UTPOHA.
Metoabl HaOIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIe B3auMOoJieicTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHWE: IO3UMETp, KaMmepa
Bunbcona, siaepHsblif peakTop, arTomMHasi 6omoa.

JlemoHCcTpannmn

o (CyeTynkK MOHM3UPYIOLINUX YaCTULL.
YyeHndyeckuit SKCIIEpUMEHT, JIa0OpaTOpHbIE PaOOTHI

o MHccnenoBanue TpekoB yactull (110 rOTOBBIM (hoTorpapusim).
Pa3znen 8. JieMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

Ortanbl pa3BUTUS acTpoHOMUHU. [IpHKIagHOE M MHMPOBO33PEHUYECKOE 3HAUYECHHUE
aCTPOHOMMH.

Bup 3Be3qH0r0 HeOa. Co3Be3aus, SpKUe 3BE3/1bl, INIAHETHI, UX BUIUMOE JIBUKCHUE.
CoJtHeyHast cucTema.

Connue. ConHeuHast akTUBHOCTb. MlcTouHuk sHeprun ConHIa U 3B€31. 3BE3/IbI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlmarpamMma «CHEKTPaJIbHBIN KJIACC — CBETUMOCThHY.
3Be3/bl TTIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIA
3BE3]1 TJIABHOM MOCen0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3Be31. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOXKACHUU U 3BodtoLMU COJIHIIA W 3BE3/. DTambl KU3HU
3BE3/I.

Mueunsiii [1yTs — Hama ["anmaktuka. [lonoxxenue u nukenue Connua B ['anakTuke.
Tunel ramakTuk. PagroranakTuky U KkBa3apsl. YepHBIE ABIPHI B siApax rAJIAKTHK.

Bcenennas. Pacummpenne Bcenennoii. 3akon Xa006ia. PaszOeranume ranakTuk.
Teopus bonpmoro B3peiBa. PEnMuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.
Hepemennbie mpo6sieMbl aCTPOHOMUH.

Yuennueckue HaOIOICHUS
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HaOnronenusi HEBOOPYKEHHBIM TJIa30M C  HUCIOJb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I ONpe/ieNIeHUs MOJIOKEHUSI HEOECHBIX 00OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/bI.

HaoGmronenus B Teneckon JIyHsl, mutaneT, Miteanoro Ilytu.
O60o01maomee MOBTOPEHUE

Poisib pu3uKK 1 aCTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COLIMANbHON 1
TUUYECKOH c(hepax NeATeIbHOCTH YEIOBEKA, POJib U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOM HAy4yHOM KapTUHE MHpa, poJib (UINYECKON Teopuu B
(dbopMUpOBaHUY TIPEACTABICHUIN O PU3NUECKON KapTUHE MUPA, MECTO (HU3UUECKOI
KapTUHBL MHUpa B O0IIeM psSAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
IPEJCTaBICHUN O IPUPOJIE.

Me)Kl'[pe)IMeTHLIe CBA3HU

N3yyenue kypca ¢uznku 0a30BOro ypoBHA B 11-M Kilacce OCYIIECTBISIETCA C
YU4ETOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOrMH, XMMHH, Teorpadru U TEXHOJIOTUH.

Me)I(HpCIIMeTHBIC IMOHATH:A, CBA3daHHBIC C U3YUCHHUCM MCTOJO0B HAYYHOI'O IIO3HAHHUA:
SABJICHHC, Hay‘lHBIﬁ (1)aKT, T'HuII0TC34a, (1)I/I3I/ILIGCKa}I BCJIMYMHA, 3aKOH, TCOpPHUI,
Ha6J'IIOIICHI/Ie, OKCIICPUMCHT, MOACIIMPOBAHUC, MOJCIIb, U3BMCPCHUC.

MatemMaTrka: penieHue CHUCTEMBbI YpPaBHEHUN, TPUTOHOMETPHYECKHE (PYHKITUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO,
BEKTOPBI M WX MPOCKIIMH HA OCU KOOPJAHWHAT, CIOKCHHE BEKTOPOB, POW3BOIHBIE
DJIEMEHTAPHBIX (DYHKIWH, NpU3HAKA TOJAO00US TpPEYrOJbHUKOB, OIpEIeICHUE
IJIOIIA/IU TUIOCKUX UTYyp U 00bema Tel.

buonorus: snekTpudeckue siBICHUS B KUBOU MPUPOE, KoJieOaTeIbHbIe IBUKEHUS
B YKUBOU MIPUPOJIE, ONTUYECKUE SBIICHUS B )KUBOM NPUPOJE, IEVCTBUE PaAUALlN Ha
JKUBBIE OPTaHU3MBI.

XuUMus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEll,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON pEIETKH, CIEKTPAIbHBIM aHaN3.

['eorpadusi: MarHuTHBIE MOJOCa 3e€MJIM, 3aJie’)KWd MarHUTHBIX pya, (HOToCheMKa
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHU M.

TexHonorusa:  JUHUM  DJIEKTPOIEpPEAaud, FTEHEPATOP  MEPEMEHHOr0  TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, paaap, PaJAUONPUEMHHK, TEIEBU30D,
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anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJTHEeuYHas Oatapesi.

TemaTuuyeckoe NVIAHUPOBAHUE

10-# kaace
DJIeKTPOHHbIE u(pposbie
HanMeHoBaHMe KosmmyecrBo yacos P (wpp )
Ne o0pa3oBaTejibHbIE PeCypChI
pa3iejioB U TeM
n/n IDOrPaMMBbI Kontpoisbnbie | [IpakTuyeckue
porp Bcero

padoThI padoThI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

bubnunoreka ®OI'MIC «Mos
2 mkojga» — lesson.academy-
content.myschool.edu.ru/03/10

dusuka ¥ MeTOHbI
Hay4HOI'0 IMO3HaHUs

11

Utoro no pazneny 2

Pa3zpgen 2. MEXAHUKA

Poccuiickas AJIEKTPOHHAS
2.1 | Kunemaruka 5 1IKOJ1a —
resh.edu.ru/subject/28/10/
2.2 | lunamuka 7 <..>
3aKoHbI
2.3 | coxpaHeHHUs B|6 1 1 <..>
MEXaHHUKE
Wroro mo paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHOBEI
MOJIEKYJISIPHO-
KHMHETUYECKOMI
TEOpPUH

3.1

392 OCHOBBI 10 1 < >
TEPMOJIUHAMUKU

ArperartHble
COCTOSTHUSI
BenrecTsa. ®a3oBbie
MepeX0/Ibl

3.3

Hroro no paszneny 24

Paszpen 4. JIEKTPOINMHAMUKA
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4.1 | DnektpocTaTtuka 10 1 <..>
[TocTostHHBIM
4o |PIEKTPHUECKUH TOK. |, 1 < >
Toku B pa3nuyHbIX
cpenax
Uroro no pazneny 22
[ToBTOpEeHUNE 2 <..>
OBLIEE KOJIMYECTBO
YACOB 1O | 68 3 3
[MTPOT'PAMME
11-i knacc
HanMeHOBAHHE KosmuecTBo yacos
Ne a31e10B W Tem JyieKTPpOHHbIe (UM(ppPOBBIE)
n/m | P23 Beero Koutposbubie | IIpakTuyieckue | ogpasoBarenbHbie pecypebl
porpaMMal padoThI paGoThI
Paznea 1. JIEKTPOJAUHAMUKA
MaruutHO€E ToJe. bubmuoreka @OI'UC «Mos
1.1 |DnekTpomMarHuTHas 11 1 3 mkojga» — lesson.academy-
WHTYKIIAS content.myschool.edu.ru/03/11
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
Mexanunueckue 51 bubnnoreka ®OI'MC «Mos
2.1 |3JeKTpOMAarHUTHBIC 9 1 mkonga» — lesson.academy-
KOJIeOaHHS content.myschool.edu.ru/03/11
Mexanunueckue u bubmuoreka @OI'UC «Mos
2.2 |DNIEKTpOMarHUTHBIC 5 1 mkoma» — lesson.academy-
BOJTHBI content.myschool.edu.ru/03/11
bubnnoreka ®OI'MC «Mos
2.3 |Onruka 10 3 mkona» — lesson.academy-
content.myschool.edu.ru/03/11
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIHEITMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
OCHOBBI crienUagIbHON bubmuoreka ®OI'UC «Mos
3.1 | reopun 4 1 mkoma» — lesson.academy-
OTHOCHUTEIIEHOCTH content.myschool.edu.ru/03/11
Hroro no pazgeny 4
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Pa3znea 4. KBAHTOBAS ®PU3UKA

OJIeMEHTHl KBAaHTOBOU

bubmunoreka @OI'UC «Mos

4.1 N 6 mkona» — lesson.academy-
content.myschool.edu.ru/03/11
bubnmmoreka ®I'MIC «Mos

4.2 | CtpoeHue aToma 4 mkona» — lesson.academy-
content.myschool.edu.ru/03/11
bubmuoreka ®I'MC «Mos

4.3 | AtomHOe s171p0 5 mkojga» — lesson.academy-
content.myschool.edu.ru/03/11

Uroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

OJeMEeHTBI bubmmoreka ®OI'MIC «Mos
5.1 |actpoHOMUH u|7 1 mkona» — lesson.academy-
acTpOpU3UKH content.myschool.edu.ru/03/11
Hroro no pazgeny 7
Paznen 6. OGOBIAIOIEE IIOBTOPEHUE
O606MmaromICe bubnunoreka ®OI'MIC «Mos
6.1 HOBTomeHHH; 4 mkoja» — lesson.academy-
p content.myschool.edu.ru/03/11
Hroro no pazneny 4
bubmmoreka ®OI'MC «Mos
IToBTOpeHue 3 mkojga» — lesson.academy-
content.myschool.edu.ru/03/11
OBIIEE KOJIMYECTBO 68 4 7

YACOB I10 [TPOT'PAMME
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