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HHOACHUTEJIBHASA 3AITMCKA

Pabouas nmporpamma 1o 6MOJIOTUU Ha YPOBHE CpeHEro oomiero o0pa3oBaHus COCTaBlIeHA
Ha ocHOBe TpeOoBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHON MpPOTrpamMMbl
OCHOBHOTO 00mIero o0pa3oBaHMsA, MpeICTaBIeHHBIX B @DeaepanrbHOM TOCYAapCTBEHHOM
0o0pasoBaTebHOM CTaHJapTe cpeaHero oomero oopaszoBanus (IIpukaz MunoOpHayku Poccun
ot 17.05.2012 r. Ne 413, 3apeructpupoBan MunuctepcTBoM roctunmu Poccuiickoii @enepannu
07.06.2012 r., per. nomep — 24480), a Taxke pabodyeii mporpammbl BocmuTanus MBOY
«Bununckass COLL No2 um. MamyTtoBa A.A.», ¢ yuérom KoHnenuu npenojaBanusi pycckoro
s3plka W JuTeparypel B Poccmiickoit  ®Denepanuu  (YTBEPKIEHHOH paclopspDKEHHUEM
[IpaButenscTBa Poccuiickoit deneparuu ot 9 anpenst 2016 r. Ne 637-p).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «®U3UKA»

[Iporpamma 1o ¢u3mke 0a30BOrO0 YpOBHS Ha YpOBHE CpeIHEro oomero oobpazoBaHUs
pazpaboTaHa Ha OCHOBE TIOJIOKEHUN U TpeOOBaHMN K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpaszoBarensHO mporpammbl, TpenactaBieHHbx B PI'OC COO, a takke ¢ yuetoMm (eneparibHON
paboueil mporpaMMbl BOCHUTAHHS W KOHIICTILIMU TMpernojaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBaTeNnbHBIX  OpraHm3amusx  Poccuwiickoit ~ ®Denepanuu,  pealu3ylONMX  OCHOBHEBIC
o0pa3oBaTeNbHbIE IPOTrPAMMBI.

Coneprxanue mporpaMMbl 1o (U3MKe HArpaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOydaromuxcs 10—11 kmaccoB mpu obydenun ux ¢(usmke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-AEATEIBHOCTHOTO moaxonaa. [Iporpamma mo ¢u3mke COOTBETCTBYET TPeOOBAaHUSAM
OI'OC COO K mnjnaHUpyeMbIM JIMYHOCTHBIM, IPEAMETHBIM W METANpeIMETHBIM pe3yJbTaTaM
Oo0y4eHHs, a TaKKe YYUTHIBAET HEOOXOJMMOCTH peaM3alliil MEXIPEJAMETHBIX CBS3€H (HU3UKHU C
€CTECTBEHHO-HAYYHBIMU y4EOHBIMU IpeaMeTamMu. B Heil ompenenstoTcss OCHOBHBIC LIETH H3y4eHUs
¢u3nkn Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs, IUIAHHPYEMBIE PE3yJbTaThl OCBOCHUS Kypca
(U3HKY: TNYHOCTHBIC, METANPEAMETHEIE, TPeIMETHbIC (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIC PE3YNbTAaThl OCBOCHHS Kypca (u3mku Ha 0a30BOM YPOBHE, B TOM YHCIIE

NPEMETHBIC PE3YNIBTATHI TI0 TO/1aM O0YYEHUS;

e cozepkaHue yuebHoro npenmera «Pu3nkay» 1o rojgam ooydeHus.

®dusnka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYINAs B KaueCTBE Yy4eOHOTO
IpeaMeTa B INIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUH 00 OKpYXarolleM MHpe.
IxonpHBIH Kypc (PU3MKH — CHCTEMOOOPa3yIOUIHA IJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBbKY (DPM3MYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIECHUH, H3ydaeMbIX XUMHEH,
ouosoruent, ¢uznueckor reorpadueir m actpoHomuei. lMcronp3oBaHMe M aKTUBHOE NMPUMEHEHHE
¢u3nyeckux 3HaHUM ompenenseT XapakTep M pPa3BUTHE pa3HOOOpa3HBIX TEXHOJOTMH B cdepe
SHEPreTUKH, TPAHCIOPTAa, OCBOCHHS KOCMOCA, TOJNYYCHHsS HOBBIX MAaTepHajoB C 3aJaHHBIMHU
cBoiicTBaMM M JAp. M3yueHue (U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-
HAyYHOH KapTHHBI MHpa OO0ydJaromuxcs, B (OPMHPOBaHHWE yMEHUH NPUMEHSTh HAYYHBIH METO]]
MO3HAHUS TPY BHITIOJHEHUHU UMHU YYEOHBIX UCCIIEeI0OBAaHUI.

B ocHoBy kypca (usuku 1 YpOBHSI CpeaHero oOmero oOpa3oBaHMs TIOJIOXKEH DS UIEH,
KOTOpBIE MO’KHO pacCMaTPHUBATh KaK MPUHIUIIBI €70 TOCTPOCHUSI.

Wnes memnoctHocTH. B COOTBETCTBMM C HEW Kypce SIBISETCS JIOTHYECKH 3aBEPIICHHBIM, OH
COZIEp)KUT MaTepuaj M3 BCEX pa3/eNoB (U3UKH, BKIIOYAET BOMPOCHI KaK KIIACCMUYECKOW, TakK M
COBpEMEHHOM (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ HEeW Marepuan Kypca (pU3MKH OOBEIMHEH BOKPYT
¢busnvecknx Teopuil. BexymmuMm B Kypce sBisieTcss (OPMHPOBAHUE TPEACTABICHUH O CTPYKTYPHBIX
YPOBHSAX MaTEpUH, BEILIECTBE U TOJIE.



WUnes rymanutapuzauuu. Ee peanuzanus mpennosiaraeT HCHIOJb30BaHUE T'yMaHUTApHOIO
noTeHIMana (U3NIECKOM HayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS (DU3UKHM C pa3BUTHEM OOIIEeCTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Wnes npuknanuoil HanpasieHHOCTH. Kypc (u3uku mpearnonaraeT 3HaKOMCTBO C IIUPOKUM KPYroM
TEXHUUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yYEeHHBIX TEOPH U 3aKOHOB.

Wnes »oKojOrM3alMy peaju3yercsl MOCPEICTBOM BBEIEHHS DIIEMEHTOB  COJEPIKaHMS,
MOCBSIIIEHHBIX 3KOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbI C PA3BUTUEM TEXHUKU
M TEXHOJOTHMH, a Takke OOCYXAeHUS NpoOJeM palMOHATBLHOTO MPUPOAONOIB30BAHUA U
9KOJIOTHUYECKOM 0€30M1aCHOCTH.

CrepXHEBBIMH dJIEMEHTaMU Kypca (HU3MKM HAa YpPOBHE cpenHero oomero oOpa3oBaHUs
ABIAIOTCS  (pusuueckue Teopuu ((popMUpOBaHHE TPEACTABICHUNH O CTPYKTYpe MOCTPOCHHUS
¢usnveckoii TeopuH, poiu (PyHAAMEHTAIBHBIX 3aKOHOB U TPHHLIUIIOB B COBPEMEHHBIX
MIPeJICTAaBICHUSIX O MPUPOJIE, IPAHULIAX TPUMEHUMOCTH TEOPUH Ui ONMHUCAHUSI €CTECTBEHHO-HAYYHbIX
SIBJICHUH ¥ MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (DU3MKU peanu3yercss IpexkIe BCEero 3a CYeT
OpraHu3ali SKCIEPUMEHTAIBHON JesTenbHOCTH oOyuaromuxcs. Jlns 06a3oBoro ypoBHs Kypca
(GU3MKM — 3TO UCHOJIb30BAaHUE CUCTEMBbl (POHTAIBHBIX KPATKOBPEMEHHBIX H3KCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOPBIE B MPOrpaMMe 1Mo (HU3uKe 00BETMHEHBI B OOIIMH CITUCOK YICHUIECKUX
MpaKTU4eCKuX paboT. BeineneHne B yka3aHHOM TMepedyHe J1abopaTOpHBIX PaldOT, MPOBOJUMBIX IS
KOHTpOJISI M OILICHKH, OCYIIECTBIISICTCS YYaCTHUKAaMH OOpa30BaTENFHOTO IMpOIecca HCXOAS W3
0COOCHHOCTEH MIaHUPOBAHUS U OCHAIIeHUs kKaOuHeTa pusuku. [1pu sToM obecnieunBaeTcs OBIaCHUE
O0y4aroIMUMHUCS YMEHHSIMH TIPOBOAMTH KOCBEHHBIE HM3MEPEHUs, WCCIECJOBAHUS 3aBHUCUMOCTEH
(bU3MYECKUX BEJIMYMH U TOCTAHOBKY OMBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bosbioe BHUMaHUE yAENsSeTCS PENICHUIO PACUETHBIX M KAa4eCTBEHHBIX 3amad. [Ipu sTom miis
pacueTHBIX 3a/ay MPHOPUTETOM SABISAIOTCS 3a7aud C SBHO 3aJaHHOW (U3UYECKON MOJeNblo,
MO3BOJISIONINE MTPUMEHATh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zeiia Kypca, TaK
U UHTErpupys 3HAHWS M3 Pa3HbIX pa3fenoB. JlJid KaueCTBEHHBIX 3a/ad MPUOPUTETOM SIBISIOTCS
3aJaHusd Ha OOBSCHEHHE MPOTEKaHWS (PU3MUYECKUX SBJICHUH M TPOLECCOB B OKPYXKAIOIMICH KHU3HH,
TpeOyroriue BeIOOpa PU3NYecKoil MOICTH TSl CUTYallH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MaTreprabHO-TEXHUIECKOMY 00ECIICUCHUTIO
yueOHoro mporecca 06a30BbI YPOBEHb Kypca (U3MKH HA YpOBHE CpPEIHEro ooiiero odpa3oBaHUS
JOJDKEH M3YYaThCsl B YCIOBHSIX MPEAMETHOTO KabuHeTa (PM3MKH WM B YCIIOBHSIX HHTEIPUPOBAHHOTO
KaOMHeTa TIpeJIMETOB eCTECTBEHHO-HAy4YHOro LuKia. B kaOuHere (QU3UKK JTOMKHO OBITh
HeoOxouMoe J1abopaTopHOE 00OpYIOBAaHUE Ul BBIMOJIHEHMSI YKa3aHHBIX B MPOrpaMMe MO (U3UKe
YYCHMUYECKUX MPAKTUYECKUX paboT U JEMOHCTPALMOHHOE 000pYyI0BaHHUE.

JlemoHCTpanimoHHOE  0OopynoBaHue (OPMHUPYETCS B COOTBETCTBUM C  MPUHIIUIIOM
MUHHUMAaJIBHOM JI0CTaTOYHOCTH U 00€CreynBaeT OCTAaHOBKY MEPEUNCIIEHHBIX B POrpaMMe 1o GU3UKe
KITIOYEBBIX JIEMOHCTPALMH IS MCCIIEIOBAHUS M3yYaeMbIX SIBJICHUH W IMPOIECCOB, SMITUPUICCKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JIaGoparopHoe 00OpymOBaHUE ISl YYEHUYECKUX MPAKTUYECKUX paboT GopMupyercss B BUIE
TEMaTUYEeCKHX KOMIUIEKTOB U 00eCreuynBaeTcs B pacyeTe OJHOr0 KOMIUIEKTa Ha JBYX O0Y4YaroIUXCsl.
TemaTnueckne KOMIUIGKTHI JIa0OpPaTOpHOTO OOOPYHAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM QAHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
WU3MEPHUTENBHBIX CHCTEM B BUJIE ITU(POBBIX JTabOpaTOPUH.

HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»
OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBISIOTCS:
e (opMupOBaHHE MHTEpPECAa U CTPEMIICHUS OOY4YaloUIUXCsl K HAyYHOMY M3yYEHHUIO MPUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
e pa3BUTHE TMPEACTABICHUH O HAYYHOM  METOJe TMOo3HaHUS U  (opMHpOBaHHE
HCCJIEOBATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;
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e (opMupOBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3ysibTaTa M3y4yeHHS OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTATbHBIX 3aKOHOB (PU3HKH;

e (opMupOBaHHE YMEHHI OOBICHATH SBJICHHS C HMCIOJIb30BaHUEM (PU3MUECKUX 3HAHUNA H
HAYYHBIX J0Ka3aTeNIbCTB;

e (opMupOBaHUE NPEICTABICHUNA O POJIU (PU3UKU Ui Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKU U TEXHOJIOTHIA.

JlocTuxkeHue 3TUX 1enel obecreynBaeTcsl peleHUeM CIEIYIOIIUX 3a/1ad B MPOLIecCe U3YUYEeHUs Kypca

(¢u3MKK Ha YpOBHE CpeaHEro o01ero 00pa3oBaHus:

e TMpuOOpeTeHHE CHUCTEeMbl 3HaHHM 00 OoO0mUX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs MEXAHHUKY, MOJIEKYISIPDHYIO (HU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;
¢dbopmMHupoBaHHE YMEHHH MPUMEHSATh TEOPETHUYECKHE 3HAHUS ISl OObACHEHHS (PU3MUYECKHX
SBJICHUY B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pEIICHHs PAa3JIMYHBIX 337134 C SIBHO 33JaHHOW (PU3UYECKON MOJIEINBIO,
3aja4, MOJIpa3yMeBalOIINX CaMOCTOSITENIbHOE COo3JaHue (PU3NYECKOW MOJIENH, aJeKBaTHOMN
YCTIOBHSIM 33J1a4y;

e TOHHMMaHue (PU3NYECKHX OCHOB U TMPUHIUIOB JCHCTBHS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENY;

e OBJAJCHHE METOJAaMU CAMOCTOSITEIILHOTO IUIAHMPOBAHHS M TMPOBEACHUA (PU3MUECKHUX
OKCIIEPUMEHTOB, aHAIW3a W MHTEPIpETalud HH(GOPMAIMH, ONpPEICICHHUS TOCTOBEPHOCTU
MOJy4EHHOTO PEe3yINIbTaTa;

e CO3JaHME YCIOBUH IJIsi pa3BUTHUS YMEHHH IPOEKTHO-MCCIIEAOBATEIBCKOM, TBOPYECKOM
JESITENIbHOCTH.

MECTO YYEBHOI'O ITIPEJMETA «bHOJIOTI'USI» B YUEBHOM IIJIAHE

Ha wusyuenue ¢wusuku (0a30Bbli ypOBEHb) Ha YpOBHE CpeIHEro oO0Iiero ooOpazoBaHUs
orBoautcs 136 vacoB: B 10-m knacce — 68 yacoB (2 yaca B Heneno), B 11-M kitacce — 68 yacoB (2 yaca
B HEJIETIIO).

[IpennaraeMerii B mporpamMmMe 1o (U3HWKe NMepeueHb JTa00paTOPHBIX U MPAKTHICCKUX padoT
SIBIISICTCS. PEKOMCHIOBAHHBIM, YYHUTENb JeJacT BHIOOP MPOBEACHUS JIAOOPATOPHBIX PabOT M OIBITOB C
Y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00y4aroIuXCsl.

COAEPXAHUE YYEBHOI'O ITPE/IMETA
10-i1 kaace
Pa3nea 1. Pu3nka 1 METOABI HAYYHOIO NO3HAHUS
®usnka — HayKa o npupoje. Hayunsle MeTObI MIO3HAHUS OKPYIKArOIIEro Mupa. Poisb skcnepumenTa u
TEOPHUH B IPOIIECCE MO3HAHMSI TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue ¢uznyeckux siBICHUM U mpoueccoB. Hayunsle rumores3sl. Ousnueckue 3aKOHbI U
TeopHH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIUT COOTBETCTBUSI.
Ponp u mMecrto ¢pu3uku B GOpMUPOBAHHUU COBPEMEHHOM HAay4yHOH KapTHHBI MUpPA, B MPAKTUYECKOU
JEeATEIbHOCTH JIFOACH.
JlemoHCTpanuu
Amnainorosble U HU(PPOBbIE U3MEPUTENbHbIE TPHOOPHI, KOMIIBIOTEPHBIE TATUUKH.
Paznea 2. Mexanuka
Tema 1. KunemaTnka
Mexannyeckoe nBrkeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBrkeHHs. (Cucrema orcuera.
Tpaexropus.
[lepemenienue, ckopocTh (CpenHsss CKOPOCTb, MTHOBEHHAsl CKOPOCTb) W YCKOpEHHE MaTepuaibHOU
TOUYKH, UX NMPOEKIMH HAa OCH CUCTEMBI KoopANHAT. CI0KEHUE MEPEMEIIEHNIN U CII0)KEHNE CKOPOCTEH.



PaBHOMEpHOE U PaBHOYCKOPEHHOE NpPSIMOJIMHENHHOE JBMXKeHME. ['padukn 3aBUCMMOCTH KOOpJAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHNS MaTEPUATIbHOU TOUKH OT BPEMEHHU.

CBoOoaHoe majieHre. Y CKopeHrue CBOOOHOTO TaICHHMS.

KpuBonuneiinoe nBukeHue. [[BukeHHE MaTepHaIbHOM TOYKHM IO OKPY)KHOCTH C IIOCTOSHHOM IO
MOJIyJII0 CKOPOCTBIO. YTJIOBasi CKOPOCThb, JIMHEWHas ckopocTh. Ileprox M vacrora oOpaiieHus.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

TexHnyeckue ycTpolcTBa U MPAKTUYECKOE IIPUMEHEHHUE: CIIUAOMETD, IBHKCHUE CHAPSAJOB, LICTIHBIE U
pEMEHHBIE TIEpEayH.

JeMoHcTpanuuu

e Mogeinb cucTemMbl OTCUYETA, UIUTIOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JBUKECHUS.

o [IpeobpazoBaHue ABUKEHHH € HCIIOJIB30BAaHUEM IPOCTHIX MEXaHU3MOB.

o [Ilagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

o HaGmonenue aBukeHus Tesia, OpOIIEHHOrO MO YIJIOM K TOPU30HTY M FOPU30HTAIIBHO.

o l3MepeHue yckopeHus CBOOOAHOIO NaJACHHUS.

o Hamnpasnenue ckopocTy IpHU JBUKEHHUH 110 OKPYKHOCTH.

YdeHn4ecKuil SKCIIEPUMEHT, TabopaTopHbIe pabOThI

e l3yueHne HEPaBHOMEPHOTO ABMKEHUS C LIEJIBIO ONPEEICHNUS MTHOBEHHON CKOPOCTH.

e lccnenoBaHue COOTHOIIEHUS MEXAY IYTSIMH, MPOMIECHHBIMU TEJIOM 3a I1OCIIEI0BATEIbHbIE
paBHBIE IPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUJKEHUU C HAYaJIbHOM CKOPOCTBIO,
paBHOU HYIIIO.

e l3yueHue NBUKEHUS IIAPUKA B BA3KOH JKUIKOCTH.

e l3yueHue nBUKEHUs Tesa, OPOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuka

[Ipunnun otHOcuTenbHOCTH ['anmunes. IlepBeiii 3akoH HeroToHa. MIHepumanbHble CHCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun cynepnozuuuu cui. Bropoii 3akon HeroToHa U1 MaTepuabHON TOUKH.
Tpernii 3akoH HpIOTOHA [UIs1 MaTepHUAIbHBIX TOYEK.

3aKoH BceMUpHOro TsaroreHus. Cuna TsoxecTu. Ilepsas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoibxeHusi, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJILKEHUS M criia TpeHus okos. Koaddunuent tperns. Crina CONpOTUBICHUS TPH IBUKCHUU TeJa
B )KUJIKOCTHU WJIH rase.

[ToctynarenbHoe U BpaliaTeabHOE JBUKEHHE a0COTOTHO TBEPAOIO Tela.

MOMEHT cuibl OTHOCUTEIBHO OCH BpauieHusl. [1nedo cuisl. Y ciioBus paBHOBECHS TBEPIOTO TeENA.
TexHuueckue ycTpoiicTBa M MPaKTUYECKOE NMPUMEHEHUE: MOJIIMITHUKH, JBUKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

JlemoHCTpanuu

o JSlBnenue uHepuUU.

e (CpaBHeHME Macc B3aUMOJECHCTBYIOLIUX TEN.

e Bropoii 3akoH HeroTOHA.

o M3mepenue cuil.

o Cll0K€HHE CUIL

e 3aBHUCHMOCTb CUJIbI YIIPYTOCTH OT Jie(hopMaLnu.

o HesecoMocTts. Bec Tena npu yCKOpeHHOM NOAbEME U NaICHUN.

o (CpaBHeHME CUJI TPEHUS MOKOS, KAUYEHUS U CKOJIbKEHUS.

e YcnoBus paBHOBECHUS TBEPIOro Tena. Buabl paBHOBECHS.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

o H3ydeHue nBUKEHUS OpyCKa O HAKIOHHOMN IIIOCKOCTH.

e lccnenoBaHue 3aBHCHUMOCTH CHUJI YIPYTOCTH, BO3HHMKAIOUIMX B NPY)XHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

o HccnenoBanue ycaoBUM PaBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3ak0oHBI COXpaHEHUs] B MEXaHUKeE



Nmnynbe MarepuanbHOR TOUKH (Tea), CUCTEMBl MaTepUaIbHBIX TOUYEK. MIMIYIbC CHIIBI U U3MEHEHUE
HMITyJIbCa TeJa. 3aKOH COXPAHEHUsl UMITyJbca. PeakTUBHOE JBUKEHHUE.
Pabota criel. MOIIHOCTE CHJIEL.
Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHNN KHHETUYECKON SHEPTUH.
[lorennuaneHast »Heprus. [loTeHuumanpHas dHeprus ynpyro JIeGOpMHPOBAHHOM HPYKUHBI.
[TorennuanpHast SHEPTrHs Tesia BOJU3U MOBEPXHOCTH 3eMJIH.
[ToreHnuaneHble U HeMOTEHLUANbHbIe CHIIbl. CBA3b pabOThl HENOTEHIMAIbHBIX CHJI C U3MEHEHHEM
MEXaHUUYECKON 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON 3HEPTUH.
Yupyrue u Heynpyrue CTOJIKHOBEHHS.
TexHudeckue yCTpONCTBA M INPAKTHUYECKOE IPUMEHEHHUE: BOJOMET, KOIEp, NMPYKUHHBIA IHUCTOJIET,
JIBUKCHHUE PaKeT.
JlemoHCTpanuu
e 3aKOH COXPAHEHHUS UMITYJIbCA.
o PeakTuBHOE IBUXKECHUE.
o [Ilepexon mOTeHUMANBHON SHEPIUN B KHHETUYECKYIO U 0OpaTHO.
YdeHn4ecKuil SKCIIEPUMEHT, TabopaTopHbIe pabOThI
e l3ydyeHue abCONIOTHO HEYNPYroro yjaapa ¢ IOMOLIBIO JBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.
o HccnenoBanue cBsi3u pabOThI CHIIBI C K3MEHEHUEM MEXaHMUYECKON SHEPTUu Tela Ha IpuMepe
PacCTsKEHUsI pE3UHOBOIO JKI'yTa.
Paznen 3. MosekyaspHasi pu3uKa 1 TePMOAUHAMHUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOI TeOpUH
OCHOBHbBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETHUECKOW TEOpUM U HX OINBITHOE O00OCHOBaHMUE.
BpoynoBckoe nsmwxenue. Auddysus. Xapakrep IBUKECHHS W B3aMMOJCHCTBHS YaCTHI[ BEUIECTBA.
Mogenu cTpoeHHsl Ta30B, KUAKOCTEH M TBEpIbIX TeJl M OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE
3THX Mojeneil. Macca u pazmepsl Mosiekyin. Konnuecto BemiectBa. [locTtosinHas ABoraapo.
TennoBoe paBHOBecue. Temneparypa u ee usmepenue. llkana temneparyp Llenbcnus.
Monens uneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU HJI€aIbHOIO
raza. AOCONIOTHas TemIeparypa Kak Mepa CpeJHel KMHETUYECKOH 3Hepruu TEIUIOBOrO JBMXKEHHUS
yactuy rasa. Ilkama temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHHMe MeHeneeBa—
Knaneiipona. 3akon JlanpToHa. M3ompouneccsl B HICAJIBHOM TIa3€ C IOCTOSHHBIM KOJIMYECTBOM
BeulecTBa. [ paduueckoe npeacrapaeHne U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.
TexHnueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.
JlemoHCTpanuu
e OrmbIThl, [OKa3bIBAIOIIME JAMCKPETHOE CTPOECHUE BellecTBa, ¢ororpaguu  MoyeKyl
OPTraHUYECKUX COCTUHECHUM.
e OmnpIThI 10 JUGHY3UN )KUIKOCTEH U Ia30B.
e Moaenb GpOYHOBCKOTO JBUKEHUS.
e Mogens onbrta LlTepHa.
e OmnbITHI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHUS.
e Mogens, HLTIOCTpUpYIOIas MPUPOAY IaBIEHHUS Ta3a Ha CTEHKHU COCY/a.
e OmnbITHI, WUTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSIHUS UI€aIbHOTO ra3a, U30IMPOIIECCHI.
VYdeHnueckuit 3KCIepUMEHT, 1a00paTOpHbIe pabOThI
e Omnpenenenue Macchl BO3lyXa B KJIACCHOW KOMHATE HAa OCHOBE U3MEPEHHI 00beMa KOMHATHI,
JIAaBJICHUSI ¥ TEMIIEPATyphl BO3/1yXa B HEM.
o HccnenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.
Tema 2. OCHOBBI TEPMOAMHAMHUKH
TepMmonnnamuyeckasi cucreMa. BHYTpeHHsSI SHEpPTUs TEPMOAMHAMUYECKON CHUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KommdecTBo TerioTsl u pabota. BHYTpeHHss 3HEpPrusi 0JHOATOMHOTO HEaJbHOIo rasa.
Bunel Temonepenauu: TEIIONPOBOJHOCTh, KOHBEKLHS, H3JIy4EHHE. YJI€IbHasg TEIUIOEMKOCTb
BeniecTBa. KoamuecTBo TENIOTHI pH TEIIONEpeaaye.

6



[Tonstue 06 agmabatHOM mporiecce. [lepBriii 3akoH TepMoarHAMUKH. [IpruMeHeHHEe TIEpBOTO 3aKOHA
TEPMOJIMHAMUKH K n3ompoueccam. I'paduueckas uHTeprperanus padoTsl rasa.
Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IC.
TennoBbie MamuHbI. [IpuHIMIBL NeiicTBUS TEIUIOBBIX MaliH. [IpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX
MamHax. KoaddumuenT nonesnoro aeiictBus termioBoi MamuHbl. [{ukin Kapao u ero koadduiment
II0JIE3HOTO AEUCTBUSL. DKOJIOTUYECKUE NTPOOTIEMBI TEIIOIHEPIETUKH.
TexHuueckue ycTpoiicTBa U NPaKTHUECKOE IPUMEHEHHE: JBUTaTelIb BHYTPEHHETO CrOpaHusi, ObITOBOM
XOJIOIMJIBHUK, KOHUIIMOHED.
JeMoHcTpanuuu

o l3MeHeHWe BHYTPEHHEH HHEPIUM TeNa MPH COBEPIICHHH pPabOTHI: BBUIET MPOOKH U3

OYTBUIKH 1OJ1 AEHCTBUEM CXKATOrO BO3/yXa, HarpeBaHue 3(pupa B JIATYHHOU TpyOke myTem
TpeHus (BHICOAEMOHCTPALINSA).

o l3MeHeHHe BHYTpeHHEN HEpruu (TemMieparypsl) Teja IpH Teruioneperaye.

e OmbIT 0 a1Ma0aTHOMY PACIIUPEHHUIO BO3/1yXa (OBIT C BO3AYIIHBIM OTHHBOM).

e Mopenu napoBoil TypOHHBI, JBUTaTEIIsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOIO ABUraTelIs.
Y4eHn4ecKkuil SKCIIepUMEHT, TabopaTopHbIe paboThI

o H3MepeHue yJienbHOM TEMIIOEMKOCTH.
Tema 3. ArperaTHble cocTosiHUA BemecTBa. @a3oBble nepexoabl
[TapooOpa3zoBanue u KoHaeHcauus. Vcnapenue u KureHue. AOCONIOTHAas W OTHOCHUTENIbHAs
BJIQXKHOCTh Bo3ayxa. HacblmeHHblii map. VYienpHas Temiora mnapooOpa3oBaHMs. 3aBUCHUMOCTh
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.
Teepmoe Teno. Kpucramumyeckue u amopdHbIe Tena. AHU30TPOIUS CBOWCTB KPUCTALIOB. JKuakue
kpuctaiel. CoBpemeHHble MaTepuansl. lDnaBieHne u  Kpuctainuzauus. YaenabHas TEILIOTA
rtaBnerns. CyOnumarus.
VYpaBHeHHE TEIIOBOIro OanaHca.
TexHuueckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: TUIPOMETP U ICUXPOMETP, KaJOPUMETP,
TEXHOJIOTUM IIOJyYEHUS COBPEMEHHBIX MAaTepUaJoB, B TOM YHUCIE HAHOMATEpUAIOB, H
HAaHOTEXHOJIOTUH.
JlemoHcTpamuu

o (CBoliCTBa HACBIIIEHHBIX [TAPOB.

o Kunenue npu nNoHNKEHHOM JABJICHUU.

e CnocoOsl U3MEPEHHS BIAKHOCTH.

o Habmtonenne HarpeBaHus U MJIaBJIEHUS KPUCTAJUINYECKOTO BELECTBA.

o JleMoHCTpausi KpUCTAJUIOB.
VYdeHnueckuit 3KCIepUMEHT, 1a00paTOpHbIe pabOThI

e lI3MepeHne OTHOCUTENBHON BIIaXXHOCTH BO3AyXa.
Pasnen 4. DaekrpoauHaMmnka
Tema 1. DnekTpocTaTuka
OnexTpuzauus Tell. OIEKTpUUECKHW 3apsn. JBa BuMIa ayeKTpudeckux 3apanoB. lIpoBonHukw,
JUBJIEKTPUKU U TOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsia.
Bsaumoneiicteue 3apsanoB. 3akoH Kynona. TodeuHsll 2JIEKTpUYECKUN 3apsl. DJIEKTPUUYECKOE IOJIE.
HamnpsixenHOCTE 2nekTpuyeckoro nosid. IIpuHmun cynepno3uuuu 3jaeKTpudeckux nosjed. Jlunum
HaIPSHDKEHHOCTH YJIEKTPUYECKOTO TTOJIS.
Pabora cun snexrpocrarnuyeckoro mnons. [lotenuman. PasHocts nortenuumanos. IlpoBoaHuku u
JOUDJIEKTPUKHU B JIEKTPOCTaTUYECKOM ToJIe. J{nanekTpruyeckas IpoOHUIAEMOCTb.
OnekrpoeMKocTb. KoHaeHcaTOp. DIEKTPOEMKOCTh IIJIOCKOT0 KOHAECHCATOpa. DHEPIUs 3apsKEHHOIO
KOHJIEHCATOopa.
TexHuueckue  ycTpoicTBa M NPAKTHUYECKOE  IMPUMEHEHME:  DJIEKTPOCKOI,  AJIEKTPOMETP,
AJIEKTPOCTaTUYECKAs 3alllUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHPOBAJIBHBIN
anmapar, CTpyMHBIA IPUHTED.
JleMmoHCTpanuu



e YCTpOWCTBO Y MPUHIUII JICUCTBUA DJICKTPOMETpA.
o B3saumozelicTBue HaIEKTPU30BAHHBIX TEIl.
e DJEKTPUYECKOE IOJIE 3aPSKCHHBIX TEI.
o IIpoBOIHUKHM B 3IEKTPOCTATUUECKOM II0JIE.
e  DJEKTPOCTATUYECKAS 3alIUTA.
o JIMDJIEKTPUKU B JIEKTPOCTATUYECKOM II0JIE.
e 3aBHCHMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IIOIAAM IUIACTHH, PACCTOSHUS
MEXy HUMH U JUBJIEKTPUUECKON IIPOHUIIAEMOCTH.
e DHeprus 3apsHKEHHOT0 KOHZIEHCATOopa.
YdeHn4ecKuil SKCIIEPUMEHT, TabopaTopHbIe pabOoThI
o l3MepeHHe 2IEKTPOEMKOCTH KOHIECHCATOPA.
Tema 2. IlocTosiHHBIN 31eKTPpUYecKHi TOK. Toxku B pa3jM4YHBIX cpegax
ONEKTPUYECKUN TOK. Y CIOBHS CYIIECTBOBAHUSA JJIEKTPUYECKOro ToKa. McTtounukn Ttoka. Cuia Toka.
ITocTostHHBIN TOK.
Hanpsixenue. 3akon OMa 1151 ydacTKa 1enu.
DNEKTPUUECKOE COINPOTHUBIIEHUE. YIEIbHOE CONpPOTHBIEHHE BellecTBa. llocienoBarenbHoe,
[apaJuIeIbHOE, CMEIIAHHOE COEAMHEHHUE ITPOBOJHUKOB.
PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIenia. MOMIHOCTh 3TEKTPHUECKOTO TOKA.
ONEeKTpOABUKYIAasl CHJIa U BHYTPEHHEE CONPOTHBIIEHUE MCTOYHMKA TOKA. 3akoH Oma Uil MOJHOMN
(3aMKHYTOI) 251ekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.
ONEeKTpOHHAs MNPOBOJUMOCTb TBEPIABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIECHUS METAUIOB OT
temieparypbl. CBEpXIIPOBOAUMOCTD.
OneKTpUYecKuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHass U MpPUMECHAsl MPOBOJUMOCTh IOJIYNPOBOJHUKOB. CBoiicTBa P-N-
nepexoza. IloaynpoBogHIKOBbBIE TPHUOOPBHI.
DNeKTpUYECKU TOK B PacTBOpax W pacillaBax AJIEKTPOJIUTOB. DJIEKTPOIMTUYECKAs TUCCOLUALUS.
DIEKTpOIu3.
OnexTpuueckuid Tok B razax. CaMoCTOSATENbHBIN U HECaMOCTOSATENbHbIN pa3psaa. Monnus. [1nasma.
TexHnuyeckue ycTpolcTBa M INPAKTHUUECKOE IPUMEHEHHUE: aMIIepMETp, BOJIBTMETP, peocCTar,
HCTOYHUKU TOKA, 3JIEKTPOHArpeBaTEIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOIYNPOBOAHUKOBBIA JHO,
rajibBaHUKa.
JleMoHCTpanuu
e l3MepeHue cuibl TOKa U HAIPSKEHUS.
e 3aBUCHMOCTb CONPOTUBICHMS LMIMHAPUYECKMX MPOBOAHMKOB OT JJIMHBL, IUIOLIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.
o (CMemaHHOE COEMHEHNE TPOBOJHUKOB.
o IlpsaMoe wu3MepeHue HIEKTPOABMKYIIEH cuiabl. KOpoTKoe 3aMbIKaHME TaJlbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.
e 3aBHCHMOCTb CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.
e IIpoBOAMMOCTB IEKTPOIHUTOB.
o HckpoBo# paspsa U MPOBOAMMOCTb BO3/yXa.
e  OnHOCTOPOHHSS MPOBOAMMOCTD AUOAA.
Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PabOThHI
o l3yyeHue cMEIaHHOTO COCIMHEHHUS PE3UCTOPOB.
o M3mepeHne 2neKTpOABMKYIIEN CHIIBI MICTOYHHUKA TOKA ¥ €70 BHYTPEHHETO CONPOTUBIICHUS.
o Habmonenue snexTponusa.
MexnpeameTrHblie CBSI3H
Nzyuenne kypca ¢usuku ©6a3oBoro ypoBHs B 10-M Kilacce OCYLIECTBISIETCS C  YYETOM
COJIEpKaTENIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHUH, reorpadguu u
TEXHOJIOTHH.



MexnpeaMeTHble TOHATHSA, CBSA3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO IIO3HAHMS: SBJICHHE,
Hay4yHBId (akT, runore3a, ¢GuU3MUYecKas BEIWYUHA, 3aKOH, TEOpHUs, HAONIOJCHUE, SKCIICPUMEHT,
MOJIETIUPOBAaHUE, MOJCIIb, U3MEPECHHUE.
MaremMaTHKa: pelieHue CUCTeMbl ypaBHEHUH, TUHEeHas QyHKIus, napaboma, runepooa, ux rpadpuKu
U CBOMCTBA, TPUTOHOMETpPHUYECKHE (YHKIMHM: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI U MX IIPOEKIIMU HA OCH KOOPAHMHAT, CII0)KEHUE BEKTOPOB.
buonorus: mMexaHuuyeckoe ABMKEHHE B KMBOH mpupone, Iudpdysus, ocMocC, TEII00OMEH >KUBBIX
OpraHU3MOB (BHJbl TEIUIONEPENAuH, TEIJIOBOE PABHOBECHUE), AIEKTPUUYECKUE SIBJICHUS B HKUBOU
IIPUPOJE.
XUMHS: TUCKPETHOE CTPOECHUE BEILLECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA, MOJISPHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH M Ta30B, DJIEKTPUUECKHUE CBOWCTBA METAJUIOB,
ANEKTPOINTUYECKAS IUCCOLMALIMSL, FaJIbBaHUKaA.
I'eorpadus: B1a)xHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.
TexHonorus: npeodpazoBaHue ABMKEHUI C MCIIOIb30BAaHHMEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
HOJIIIMITHUKY, UCIOJIb30BAHNE 3aKOHA COXPAHEHMsI MMITYJbCa B TEXHUKE (pakeTa, BOJOMET U Jp.),
JBUTaTeNlb BHYTPEHHETO CrOpaHus, MapoBas TypOuWHa, OBITOBOM XOJNOIWIBHUK, KOHAWUIIMOHED,
TEXHOJIOTUM IIOJly4EHUS COBPEMEHHBIX MAaT€pUaJoB, B TOM 4YHUCJIE HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKas 3aIllNTa, 3a3€MJICHHUE AJIEKTPOIIPHOOPOB, KCEPOKC, CTPYHHBIN
IIPUHTED, JEKTPOHArpeBaTeNbHbIE IPUOOPHI, JIEKTPOOCBETUTENIbHbIE IPUOOPHI, F'aJIbBaHUKA.
11-# knace
Pa3znen 4. DiiekTpoauHamMuKa
Tema 3. MaruuTHoe moJie. JJIeKTPOMarHUTHAsA MHAYKIHSA
[locrosiHHbIE MarHuThHl. B3auMoneNCTBHME NIOCTOSHHBIX MAarHuToB. MarHutHoe mnone. Bekrtop
MAarHuTHOM MHAYKUWHU. [I[puHIMI Cynepro3uiMyu MarHUTHBIX NOJIeH. JIMHMM MarHUTHOM MHIYKLUU.
KapTuna 1uHUI MarHuTHOW MHAYKLIUHU 10JI TOCTOSIHHBIX MarHUTOB.
MarautHoe 1oJie NpOBOJHUKA C TOKOM. KapTuHa NMHMHA MHAYKIMM MAarHUTHOTO MOJS JUIMHHOIO
IIPSIMOTO NTPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOAHMKA, KAaTyIIKH C TOKOM. OmbIT Opcreaa.
B3anmopeincTere MpoBOJIHUKOB C TOKOM.
Cuna Amnepa, ee MOZyJIb U HAalIPaBJICHUE.
Cuna JlopeHua, ee Moay/lb M HampaBieHHE. [[BuKEeHHE 3apsDKEHHOM 4YacTHIbl B OJHOPOJIHOM
MarHuTHoM nose. Pabora cuisl Jlopenna.
SIBneHue 31eKTPOMarHUTHOM MHAYKIUU. [10TOK BeKTOpa MarHUTHOW MHIAYKIMH. DJIEKTPOABUKYIIAs
CWJIa UHAYKIIMH. 3aKOH IEKTPOMAarHuTHOW MHAyKunK Papanes.
BuxpeBoe snexTpuueckoe mosie. DIEKTPOJBHKYIAs CUJIa MUHIYKIUU B MPOBOAHMKE, JBHKYILIEMCS
MIOCTYATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.
[IpaBuio JleHna.
WNHayKTUBHOCTS. SIBIEHNE CAMOMHAYKIMU. DINEKTPOABIKYIIAs CUJIa CAMOUHAYKLINH.
DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.
DNEeKTPOMarHuTHOE MOJIE.
TexHuuyeckue ycTpolCTBa M MPAKTUYECKOE NMPUMEHEHUE: MOCTOSHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
JIEKTPOABUIaTENb, YCKOPUTENIN MIEMEHTAPHBIX YaCTHILl, UHAYKLINOHHAS [1€Yb.
JlemoHCTpanuu

e OmnpIT Opcrena.

e OTKJIOHEHUE 3JEKTPOHHOTrO IMy4YKa MAarHUTHBIM IOJIEM.

o JIMHUM MHAYKIMN MarHUTHOTO MOJIS.

o B3saumopaeiicTBue AByX IPOBOJHUKOB C TOKOM.

o Cuna Amnepa.

o JleiictBue cuibl JIopeHIia Ha HOHBI AIEKTPOJINTA.

o SIBneHME 2IEKTPOMAarHUTHON UHIYKLMH.

o [IpaBuno Jlenna.



e 3aBHCHMOCTb DJIEKTPOJABMKYLICH CHJIBI MHIYKIUU OT CKOPOCTH H3MEHEHUS MAarHMTHOIO
MOTOKA.
e SIBIEHME CAMOMHIYKIINH.
YdeHu4ecKuil 3KCIIepUMEHT, Ta0opaTOpHbIe pabOThI
e l3yudeHue MarHuTHOIO IOJIA KATYIIKH C TOKOM.
e lccnenoBanue AeMcTBUSI TOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.
o HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHON UHAYKLIHU.
Pa3nea 5. KosieOanust 1 BOTHBI
Tema 1. MexaHu4eckue v 3JIEKTPOMATHUTHbBIE KOJIEOAHUSA
Konebarenbnass cucrema. CBoOOnHBIE MexaHWYeckne KojeOaHus. ['apMoHHuUecKue KoseOaHus.
[Tepuon, yacroTa, amrmuTyna u dasa koiedanuii. [IpyKuHHBIH MasTHUK. MaTeMaTH4eCK1il MasTHHK.
VYpaBHeHHe rapMOHUYECKHUX KoJjeOanuii. [IpeBpalienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHMUX.
KonebarenbHbiil kKoHTYp. CBOOOAHbIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UAEATBHOM KO0JIeOATEIbHOM
KOHTYpe. AHAJOTHs MEXAy MEXaHHYEeCKUMH M DJICKTPOMArHUTHBIMU KojeOaHusmu. Dopmyina
TomcoHa. 3akoH COXpaHEHMsI SHEPTUU B UI€AIbHOM KOJIe0aTeIbHOM KOHTYPE.
[IpencraBnenue o 3aTyxammux KoyieOaHUsAX. BeIHYKIeHHbIE MexaHUYecKue kojebOanus. Pezonanc.
BbIHYX1€HHbIE 3]IEKTPOMAarHUTHBIE KOJICOaHus.
Ilepemennbiii  Tok. CHHYCOMAANBHBIM NEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOr0  TOKA.
AMIUIUTYAHOE U IEHCTBYIOLIECE 3HAUEHUE CUIIBI TOKA M HANIPSKCHHUS.
Tpanchopmarop. [IpousBocTBo, nepeaaya u NOTpeOICHNUE dIEKTPUUECKON IHEPIUU. DKOJIOTHUECKUE
PUCKHA IIpU IPOU3BOACTBE DBJEKTPOdHEpruu. KynbTypa HCIONB30BaHMUSA IJIEKTPOIHEPIMH B
IIOBCETHEBHOM KU3HH.
TexHnuyeckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHE: DJIEKTPUUECKUH 3BOHOK, I'€HEpaTop
[IEPEMEHHOTI'0 TOKa, IMHUU JIEKTpOIepeaayn.
JlemoHcTpamuu
e lccnenoBanue mapameTpoB KojeOaTeNbHON CHUCTEMBI (IIPYKUHHBIA WM MaTeMAaTUYECKUMN
MasITHHK).
o HabmroneHue 3aTyXxarmmux KoJIeOaHmii.
e HccnenoBanue cBONCTB BHIHYXK/ICHHBIX KOJIEOaHUH.
o Habmronenue pe3oHanca.
o CB0OOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS.
e OcuwmiorpaMMbl  (3aBUCMUMOCTH  CHJIBI  TOKa M HANpsOKEHWsT OT BpPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.
e Pe3oHaHCc mpH TNOCIEAOBATENBHOM COEAUHEHHM DPE3UCTOpa, KaTyIIKU WHAYKTHBHOCTH U
KOHJIEHCATOPA.
e Mogenp TMHUM 3EKTpoNepeaayn.
VYdeHnueckuit 3KCIepUMEHT, 1a00paTOpHbIe pabOThI
e lccnenoBaHue 3aBUCHUMOCTH MEpUO/ia MalbIX KOJEOAHUN rpy3a HAa HUTH OT JJUHBI HUTU U
Macchl Ipy3a.
e lccnenoBaHue mepeMEHHOro TOKa B I€MM U3 IOCIEA0BAaTENIbHO  COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKN U PE3UCTOpa.
Tema 2. MexaHu4ecKue M 3JIeKTPOMATHUTHbIE BOJTHBI
MexaHuuecknue BOJIHBI, ycloBHUs pacnpocTpaHeHus. Ilepuoa. CxkopocTs pacnpocTpaHEHUS W JUIMHA
BosIHBI. [lonepeunsie U npoaoibHbIE BOJHBL. HTEepdepenus u nudpakius MEXaHUYECKUX BOJH.
3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
DNEeKTPOMarHUTHHIE BOJHBI. Y CJIOBUS U3Iy4YEHHs AJIEKTPOMArHUTHBIX BOJH. B3aummHas opueHTarus
BekTopoB E, B, V B snexTpomarHuTHO# BoiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH: OTPaXKEHHUE,
MpesioMIIeHue, Nosipuzanus, Tudpaxus, nureppeperus. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.
[Ikana seKTpoMarHuTHBIX BOJIH. [IpMeHeHHe 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[TpunIMTIBI pagnOCBA3U U TeneBuAeHu. Pagnonokamnus.
DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.
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TexHuueckue yCTpOWCTBA W NIPAKTUYECKOE IPUMEHEHHME:  MY3BIKAJIbHBIE  HMHCTPYMEHTHI,
yIBTPa3ByKOBasl IMAarHOCTUKA B TEXHUKE U MEIUIMHE, PaJap, paIuONpUEMHUK, TEIEBU30D, aHTCHHA,
tenedon, CBU-nieun.
JlemoHCTpanuu

o (OOpa3oBaHue U paclpOCTpaHEHHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

o Kouebumomeecs TeI0 Kak HCTOYHUK 3BYKA.

o HaOmtonenue oTpaxeHUs U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

o Habmonenne untepdepeHny u 1uppakuud MEXaHHYECKUX BOJH.

e 3BYKOBOI pe30HaHC.

e HabntoneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTY/I0OM U YaCTOTOU KOoJIeOaHUH.

o HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, IPEJTOMIIEHHE, MOJISPU3aLIUs,

nudpakuus, tHTEpdepeHIus.

Tema 3. OnTuka
I'eomerpuueckas onrtuka. [IpssmonrHelHOE pacnpoOCTpaHEHUE CBETA B OJHOPOIHOM cpene. JIyu cBera.
ToueuyHblil ICTOYHUK CBETA.
OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300paKeHUH B INTIOCKOM 3epKalie.
[Ipenomiienue cBera. 3akOHBI IpeTOMIICHUSI cBeTa. AOCOIIOTHBIN MoKazarenb npenomiieHus. [lonnoe
BHYTpEHHee oTpaykeHue. [IpeaenbHblil yroi MojaHoro BHyTPEHHETO OTPayKEHUS.
JHucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.
Cobuparoue u pacceuBarouiye jJuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHUE U ONTHUYECKas cujia
TOHKOM nuH3bl. [locTpoeHue m300pakeHHMiI B COOMpAIOIIMX M paccerBaronux nuH3ax. dopmyna
TOHKOH JIMH3BI. Y BEeTMUEHHE, JaBaeMOe JTHH30M.
[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOMN ONTUKH.
BonroBas ontwka. MHTepdepeHnus cBera. KorepeHTHbIC HMCTOYHHUKH. YCJIOBHS HAOJIOICHUS
MakCUMyMOB M MHHMMYMOB B HUHTEp(EpPEHIIMOHHON KapTWHE OT JBYX CHH(DA3HBIX KOTE€PEHTHBIX
HUCTOYHUKOB.
Hudpakus csera. JudpakunonHas pemierka. YcioBue HaOMIOJCHHS TIaBHBIX MaKCHMYMOB MpU
MaJeHUY MOHOXPOMATHUECKOIO CBETa Ha JUPPAKLIUOHHYIO PELIETKY.
[Honsipuszanus ceera.
TexHnueckue ycTpoHCTBAa U IMPAKTHUECKOE NMPUMEHEHUE: OUYKH, Jyna, oToanmnapar, IpOeKINOHHbII
anmnapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTUKA, TU(QpaKIIMOHHAs pelIeTKa, MOJISIPOU/I.
JlemoHCTpanuu

o IlpsAMonuHelHOE pacIpoCTpaHEHHE, OTPaXEHHE M NpeaomieHue ceeta. OnrTudeckue

puOOopBI.

o [lonHoe BHyTpeHHEE OTpaxkeHne. Moaens CBETOBOAA.

e lccnenoBanue cBOMCTB U300pakeHUH B JIMH3AX.

e Mogenu MUKpPOCKOIIA, TEECKONA.

o HabGmronenue untepdepeHIuu crera.

o Habmonenue audpakiun cBera.

o Habmogenue nucnepcun cBera.

o [lomyuyeHue criekTpa ¢ IOMOIIBIO IPU3MBI.

e IlonmyueHue criekTpa ¢ MOMOLIBIO0 TUGPAKIIUOHHOMN PEIIETKH.

o Habnronenue nosisipu3anum cBeTa.
Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE PadOTHI

o l3MepeHue nmokasaresns MPEIOMIICHHS CTEKIIA.

e HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

o Habmonenue aucnepcuu cBera.
Pa3pnen 6. OcHOBBI crieMaIbHOH TEOPUH OTHOCUTEJIBHOCTH
I'panunel  NPUMEHMMOCTH — KJIacCM4eckKod  MexaHuku. [locTynarsl  cenMaJbHOM — TEOPHUH
OTHOCHUTENIbHOCTU: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, PUHIUI OTHOCUTEIbHOCTH
DWHIITEWHA.
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OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH M COKPAILEHUE JJIUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.
CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PESITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.
Pa3nea 7. KantoBas pusznka
Tema 1. D1eMeHTHI KBAHTOBOM ONTHKH
®otonsl. @opmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YacTOTON. DHEPrusi 1 UMIYJIbC (HOTOHA.
OtkpeiTne u wuccnenoBanue Qorodrpdexra. Onbitel A. I'. CromeroBa. 3akoHbl ¢oTodrddekra.
VYpaBuenue Diinmreiina i poroaddexra. «Kpacnas rpanuna» Gororddexra.
Hasnenue cera. OnwiTel [1.H. JIeOGenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuyeckue ycTpoiicTBa M IpPaKTHUYECKOE MpUMEHEHHEe: (OTOdIEeMEHT, (OTOAATYMK, COJHEYHAs
Oarapesi, CBETOAHOI.
JeMoHcTpauuun
e ®oTo3(ddeKT Ha YCTAHOBKE ¢ IUHKOBOU IJIACTHHOM.
e HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
o Caeronuon.
e Comnneynas 6arapes.
Tema 2. CTpoeHue atoma
Monens atoma Tomcona. OnbiTel Pesepdopaa o paccessnuto o -uactuil. [Inanerapuas moaens aroma.
[Tocrymarer bopa. M3nydyenue u moryiomeHne (GOTOHOB MpH IMEPEexXoje aroMa C OJHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0OpoJa.
BousiHoBbIE cBOMcTBa yacTull. Bonubl ae bpoinsa. KopryckynsspHO-BOJIHOBOM Tyaiu3M.
CHoOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.
TexHuuyeckue yCTpOHCTBA M IPAKTUYECKOE NPUMEHEHHE: CHEKTPaJIbHBIM aHanu3 (CIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
JlemoHCTpanuu
e Moguenb onbiTa Pesepdopra.
o Omnpenenenue AIMHBI BOJIHBI JIa3epa.
o HaOmntoneHue TuHEYaThIX CIEKTPOB U3ITyYEHUSI.
o Jlazep.
Y4eHnueckuil HIKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI
o HabGmogenue mMHeYaToro cnekTpa.
Tema 3. ATomMHOE sIAPO
DKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTb CTpOoeHHS sjpa. OTKpbITHE PagOaKTUBHOCTH. OIBITHI
Pesepdopna no onpeaeneHnio cocTaBa pajgnoakTUBHOTO u3nydyeHus. CpoiicTBa anbda-, 6era-, ramma-
n3NyyeHus. BnusiHue pairoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.
OtkpbiTHe mpoToHAa M HeWTpoHa. Hykimonnas moxens sapa ['eiizenOepra—lBanenko. 3apsan sipa.
Maccosoe uncio sapa. M3otomnsl.
Anbda-pacnan. ONEKTPOHHBIH M MO3UTPOHHBIM  Oera-pacman. ['amma-uznydeHue. 3akoH
PaaMOAKTUBHOIO pacnaja.
DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
SAnepusle peakuuu. JleieHne U CHHTE3 SAEP.
Snepubiii peaktop. TepmosiepHblii cunTe3. I[IpoOmembl M MEPCHEKTUBBI SACPHONW SHEPreTHUKH.
DKOJIOTHYECKHE aCIIEKTHI SIIE€PHON SHEPTETHKH.
OnemeHTapHbIe YacTULBl. OTKPBITHE TO3UTPOHA.
MeTo1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAEeHCTBU. EAMHCTBO (DM3NYecKOil KapTHHBI MUpa.
TexHU4eckue ycTpoilCTBa M IPAKTHYECKOE IMPUMEHEHHE: JT03UMETp, KaMmepa BuibcoHa, siepHbII
peakTop, aToMHast 6oMba.
JlemoHCTpanuu
o (CYeTunK HOHM3UPYIOLINX YACTHULI.
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YyeHn4eCcKuil IKCIEPUMEHT, Jab0paTOpHbIE pabOThHI

o MHccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusim).
Pa3znes 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUUKHU
Oransl pa3BUTUS acTpoHOMHUU. [IpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.
Bun 3Be3anoro He6a. Co3pe3ausi, spKue 3Be3/1bl, INIAHETHI, KX BUIUMOE ABH)KECHHUE.
Conneynas cucrema.
Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CojHOA M 3Be3[. 3BE3/bl, UX OCHOBHBIC
XapaKTepUCTUKU. JluarpaMMa «CHEKTpaJbHBIM KjJacC — CBETHUMOCTb». 3Be€3[lbl  IJIaBHOU
IIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb JIJISl 3B€3/1 TJIABHOM I1OCIIEA0BATEIBHOCTH.
Buytpennee ctpoenue 3Be31. COBpeMEHHbIE MPECTABICHUS O IPOUCXO0XKACHUU U 3Botonuu ConHia
Y 3BE3]1. DTaIlbl ;KU3HU 3BE3/I.
Mneunslii [1yTe — Hama INanaktuka. Ilonoxenue u nuxenue Connua B ['anaktuke. TUIBI ragakTUK.
Pannoranaktuku u kBazapel. UepHbIe AbIPHI B S/1pax rajJakTHK.
Bcenennas. Pacmupenue Bcenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopust bosmbiioro
B3pbIBa. PeKTOBOE M3ITydueHHE.
MacmrabHas cTpykTypa Beenennoii. MertaranakTuka.
Hepemennsie mpo6iieMbl aCTPOHOMUM.
Ydenuueckue HaOIIOICHHS
Habmionenuss HEBOOPYKEHHBIM TIJ1a30M C HKCIOJIb30BAHHEM KOMIIBIOTEPHBIX TPHIOKEHUNA st
ONpe/Ie/ICHUs] IMOJIOKEHUST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JUs
CeBepHOro noxymapus 1 sipkue 3Be3/1bl.
HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [yrtn.
Oo6o0manee NoBTOpeHne
Ponb pu3ukm 1 acTpOHOMUHU B SKOHOMHUYECKOH, TEXHOJIOTUIECKOH, COIIMATLHON U ATHYECKOU chepax
NeSITEIbHOCTH YeJIOBEKa, POJb U MeCcTO (M3UKU M aCTPOHOMHH B COBPEMEHHON HAy4YHOW KapTHHE
MHUpa, poiib (U3NYECKON Teopuu B (HOPMHUPOBAHHMM MPEICTABICHUNA O (PU3MUECKOW KapTHHE MUPA,
MecTOo (u3MUecKod KapTUHBI Mupa B OOIIEM psAAy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPO/IE.
MexnpeamMeTHbie CBSI3H
N3yuenne «kypca ¢usuku 06azoBoro ypoBHsS B 11-M Kjacce OCYIIECTBISIETCS C  y4e€TOM
COJIEP>KATEIIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMHUH, reorpadguu u
TEXHOJIOTUH.
MexXnpeaMeTHbIE TOHATHSA, CBS3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO IIO3HAHUS: SBJICHHE,
Hay4HbId (akT, TUMoOTe3a, (PU3UyYecKkas BEJIWYWHA, 3aKOH, TEOpHs, HAOIIO/IEHUE, JKCIIEPUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.
Matematuka: peleHHe CHCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUHU: CUHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKLIUU HA OCH
KOOpJMHAT, CIJI0)KEHHWE BEKTOPOB, IPOM3BOJAHBIE JJIEMEHTApHbIX (YHKIMM, NpPU3HAKU TOA00us
TPEYTOJIbHUKOB, OTIpeieIeHue MIIOUIa U MIIOCKUX (GUryp u oobema Ted.
buonorus: snekrpuyeckue SBICHUS B )KUBOM NpUpojie, KoneOaTellbHbIe ABIKEHUS B )KUBOW MPUPOJE,
ONTUYECKUE SIBJICHU B )KUBOU MPUPOJIE, IEUCTBUE PaIUALIUH HA KUBbIE OPTraHU3MBI.
XuUMUsS: CTPOEHUE aTOMOB M MOJIEKYJ, KpHUCTaUIMYecKash CTPYKTypa TBEpIbIX TeJl, MEXaHWU3MbI
00pa30BaHMs KPUCTAJUIMYECKOHN pEIIeTKH, CIIeKTPaIbHbIN aHaIN3.
I'eorpa¢us: MarHuTHBIE MONIOCA 3€MIIH, 3aJIEKH MAarHUTHBIX Py, GOTOChEMKA 3¢MHOW MMOBEPXHOCTH,
IIPEICKa3aHUE 3EMIIETPSICEHUM.
TexHonorus: JNMHUM DJEKTpOIEpenayy, TEHEPATOp TMEPEMEHHOTO0 TOKa, AJIEKTPOJIBUraTellb,
WHIYKIIMOHHAS Te4b, pajap, paauONPUEMHUK, TEIEeBH30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHas OaTapes.

INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMObI
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OcBoenune yueOHOro mpeamera «@Pu3Mka» Ha YpPOBHE CpeAaHero olmiero oOpa3oBaHus (0a30BBIiA
YPOBEHB) JIOJDKHO OOECIEUUTh JOCTH)KEHHE CJIEIYIOUMX JHMYHOCTHBIX, METANpPEIMETHbIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIM4HOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro npeamera «du3nka» JOHKHBI OTpaXaTb TOTOBHOCTh U
CTIOCOOHOCTH O0YYAIOLINXCSl PYKOBOACTBOBATHCA CHOPMUPOBAHHON BHYTPEHHEW MO3HULIMEH JTMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpPHUEHTAlM, MO3UTHBHBIX BHYTPEHHUX YOESKIEHMH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM LEHHOCTSIM POCCHICKOrO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OMNbITa U OIBITa
NeSTeIbHOCTH B IPOLIECCE peal3alliid OCHOBHBIX HAIIPABJICHHH BOCIUTATEIbHON AEATEIBHOCTH, B
TOM YHCJIE€ B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh TPAKAAHCKON MO3UINU 00YYAOIIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO 4JIeHA
poccuiickoro o0IecTBa;

MPUHATHE TPATUIIMOHHBIX 00IIEYEeTOBEYECKIUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIILHOCTh B MHTEpEcax I'pakJaHCKOIro OOILEeCTBa, y4acTBOBAaTh B
caMOyIpaBJIeHHH B 00pa30BaTEIbHON OpraHU3aIiHg;

YMEHHUE B3alMOAEHUCTBOBATH C COLMAIbHBIMH MHCTHUTYTaMH B COOTBETCTBMM C MX (QYHKLUHAMHU U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM IeSATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JIOCTHKCHUSM POCCUHCKHX YUYCHBIX B
o0nactu (GU3UKU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOI'O TIOBEICHHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAallMI0 W NPUHUMATh OCO3HAHHBIC pEIICHUS, OpPUEHTHPYSACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACATEIbHOCTH YYEHOT'0;

OCO3HaHHUE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUYAs 3CTETHKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (HPU3UIECKOM
HayKe;

5) TpyaoBOro BoCIMTAHMSA:

UHTEpEC K Pa3IMYHbIM cdepaM Npo(ecCHOHANbHON esSTeIbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3MKOW W TEXHUKOH, yMEHHME COBeplIaThb OCO3HAHHBIM BbIOOp Oyaymedl mnpodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00J1aCTH (PU3MKU HA TPOTSHKEHUU
BCEM KU3HU;

6) 7K0J10rHYecKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh 3KOJIOTMYECKON KYJIBTYpPbI, OCO3HAHUE INIOOANBHOTO XapakTepa SKOJIOTHMYECKHX
npo0em;

IUTAHUPOBAaHUE M OCYILIECTBICHME JEHCTBUH B OKpyJKalollel cpele Ha OCHOBE 3HaHUS ILesei
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciIpeHue onbITa JAesITeIbHOCTH YKOJIOTHUYECKON HAapaBIeHHOCTH Ha OCHOBE MMEIOLIMXCS 3HAHUN
1o Qu3ukKe;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

C(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO  pa3BUTHS
¢u3nveckoil HayKu;

OCO3HAaHHWE [EHHOCTH HAayYHOW JEsITEeIHHOCTH, TOTOBHOCTh B TIpollecCe W3y4YeHUs (DHU3HKH
OCYIIECTBIATH MPOEKTHYIO U UCCIIEIOBATEIbCKYIO NESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.
MeTtanpeaMeTHbIe pe3yJabTaThl

ITo3HaBaTebHbIe YyHHBepPCAIbHbIE yueOHbIe AeiicTBUSA
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ba3oBble Jlornueckue AeicTBUA:

e CaMOCTOATENIHHO (OPMYIUPOBATH M aKTyalIM3UpPOBATH MpOOJIeMy, paccMaTphBaTh €€
BCECTOPOHHE;

e OMPENENATh LUEIH ACSITEIIbHOCTH, 33/1aBaTh MapaMETPhl U KPUTEPUU UX TOCTHKECHUS;

e BBIABIIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBbIX (DU3MUECKUX SIBICHUSIX;

e pa3pabareIBaTh IUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAM3a UMEIONINXCS MAaTePUAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

e BHOCUTHb KOPPEKTHUBBI B JIEATE€IBHOCTh, OLICHUBAaTh COOTBETCTBUE pE3YJBTATOB LIEJISM,
OLICHUBATh PUCKH MTOCIEICTBUI ESATEIBHOCTH;

e KOOPJMHHUPOBATH M BBHINOJHATH pPabOTy B YCIOBUAX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHUS;

e pa3BHUBaTh KPEATUBHOE MBIILJICHUE MIPU PEIICHUH KU3HEHHBIX IPOOIEM.

Ba3oBble uccienoBarejabcKkue NecTBUA .

e BIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUYEBBHIMH TMOHITHSIMH W MeEToIaMu (pu3mdeckoi
HayKU;

e BIAJIETh HABBIKAMU YYEOHO-MCCIEAOBATEIHCKOM W TMPOCKTHOW NEATEIHbHOCTH B 00JacTu
(bu3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pPELICHHS
3a/1a4 PU3NIECKOTo COePIKAHUS, TPUMEHECHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

e BIAACTh BHUJAMHU JACATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHUS, €ro HMHTEpPIIpPETaluu,
npeoOpa30BaHUI0 U NMPUMEHEHHUIO B PA3JIMUHBIX yYEOHBIX CUTYyallUsiX, B TOM YHCJE TMpHU
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

e BBISBIISITh IPUUUHHO-CJICICTBEHHBIC CBSI3M U aKTyaJIM3UPOBATh 33/1a4yy, BBIIBUTATh TUIIOTE3Y
€€ pEIICHHUs, HAXOAUTh APTyMEHTHI JUIsl JI0KAa3aTelIbCTBA CBOMX YTBEPXKIACHHUH, 3a7aBaTh
napameTpbl U KPUTEPUU PEILICHNUS;

e AHAIM3UPOBATH IOJIYYEHHBIE B XOJI€ PEUICHUS 3a/aud Pe3yibTaThl, KPUTHUYECKH OLICHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

e CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a/1a4l B 0OPA30BATEIbHOM NIEATEIBHOCTH, B TOM
YHClie IPU U3YYEHUU (DU3HKY;

e 1aBaTh OIICHKY HOBBIM CUTYallUsSM, OLICHUBATH MPHUOOPETEHHBIN OMBIT;

e YMETh NEPEHOCHUTH 3HAHHMS 110 (PU3MKE B MMPAKTUICCKYIO 00JIACTh JKU3HEACATEIIBHOCTH;

e YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEJIAraTh OPUTHHAIBHBIC TTOJAXObI U PEIICHHUS;

e CTaBHUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATHBHBIC PELICHUS.

Pa6ora ¢ undopmanmueii:

e BIAJETh HaBBIKAMH TMOJY4YeHHs] HHPOpPMAIUU (UIUYECKOTO COACPNKAHHUS M3 UCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh TOWCK, AaHAIN3, CHUCTEMATHU3AIHMI0 U
MHTEPIPETANIO UHPOPMALINK Pa3INYHbIX BUIOB U (HOPM MpEACTaBICHUS;

e OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITIH;

e HCMOJB30BaTh CPeACTBa MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX 33]1a4 C COOJI0/IEHUEM TpeOOBaHUMN
ODPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHEHBI, pecypcocOepeKeHus, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMaCHOCTH;

e CO3J1aBaTh TEKCTHI (PM3MUECKOTO COMEPKAaHUS B PA3NUYHBIX (hopMaTax C y4eTOM Ha3HAuYCHUs
nH(pOpMaIMd W TEJIEBON ayauTOpUM, BBHIOMpas ONTUMAJIbHYIO (DOpMY MpencTaBlieHUS U
BHU3yaJIU3alUU.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:

e OCYIIECTBJIATH OOIIEHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JESITENLHOCTH;

e pacmo3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYAIMi ¥ CMATYaTh KOH(JIUKTHI,

e Pa3BEpPHYTO U JOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

e TIOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHIUBUIYAIbHON PabOTHI;
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e BBIOMpAaTh TEMaTHKy M METOJbl COBMECTHBIX HEMCTBUH C ydyeTOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4l€Ha KOJUIEKTHBA,

e TIPUHUMATh LA COBMECTHOU NEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JNCHCTBHSA
[0 €€ JOCTH)KECHHUIO: COCTABJIATH ILIAH JEHCTBUN, PACHpPENEIATh POJIM C y4ETOM MHEHHUU
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

e OIICHMBATh KaYECTBO CBOETO BKJIA/Ja U KAXKIOTO YYACTHUKA KOMAaH/bI B OOIIUI pe3ynbTaT Mo
pa3paboTaHHBIM KpUTEPUSIM;

e TIpejularaTb HOBBIE IPOEKTHI, OLICHMBATh WJEU C IO3ULUU HOBHU3HBI, OPUIMHAJIBHOCTH,

IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMUECKOE MIOBEJICHUE B PA3IIMYHBIX CUTYALUAX, IPOSBIISATH

TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranuszaums:

e CaMOCTOATEIBHO OCYIIECTBIATH IO3HABATENBHYIO JAEATENBHOCTh B 00JacTH (PHU3UKH U
aCTPOHOMMH, BBISABIIATH IIPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 331a4H;

e CAMOCTOATEIBHO COCTABJIATH IIJIaH PEUIEHMs] pPAacueTHBIX M KayeCTBEHHBIX 3ajay, IUIaH
BBINOJIHEHUS] TPAKTHUECKOW pabOThl C YY4eTOM HMEIOIUXCA PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHHUI;

e 1aBaTh OLICHKY HOBBIM CUTYAaLIUsM;

e pacHIMpATH PAMKH Y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX IPEAIOYTEHHUI;

e JleJIaTh OCO3HAHHBIA BHIOOp, apryMEeHTUpPOBaTh €ro, Oparb Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

e OIICHUBAThH NPUOOPETEHHBIN OIIBIT;

e CI0coOCTBOBATH (DOPMUPOBAHHIO M MPOSBICHUIO SPYIUIUHN B 00JaCTH (DPU3UKH, TIOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJIEKT:

e J1aBaTh OLCHKY HOBBIM CHUTyalUsiIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

e BJIQ/IETh HABBIKAMH [103HABATEIbHON peduieKCHU KaK OCO3HAHUs COBEPIIAEMbIX AEHCTBUH U
MBICJIUTENIBHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

e HCIOJB30BaTh NPUEMbI peIEKCHH I OLIEHKU CUTYyalllu, BBIOOPA BEPHOTO peIleHMS;

e YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHMS 110 X CHU)KEHUIO;

e TIPUHUMATbh MOTHUBBI M apTyMEHTHI APYTUX IIPU aHAIU3€ PE3YIbTATOB JEATEIBHOCTH;

e TPUHUMATh ce0s, IOHUMAasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

e TIPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX [IPU aHAJIN3€E PE3YJIbTATOB JEATEIBHOCTH;

e TPHU3HABATH CBOE MPABO U MPABO JPYIMX HA OLIMOKH.

B npouecce nocTkeHUsT TUYHOCTHBIX PE3yIbTaTOB OCBOEHHS MPOrpamMMbl 1Mo (hu3MKe A YpOBHS

CpelHero oOIero oOpa3oBaHUs y OOYYAIOIIMXCS COBEPIIEHCTBYETCS AMOIMOHAIBHBIM WHTEIUICKT,

npeanoiararoImuii copMUPOBAaHHOCTb:

e CAMOCO3HAaHMS, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHHMATh CBOE SMOILIMOHAIBHOE COCTOSIHHE,
BUJICTh HANpAaBJICHUS Pa3BUTHUA COOCTBEHHOH 3MOIIMOHAIBLHON c(epbl, ObITh YBEpEHHBIM B
ceoe;

e CaMOPETYJUPOBAHHUS, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH
3a CBOE€ IOBEJEHHE, CIIOCOOHOCTh AAaNTUPOBAThCS K SMOIMOHAIbHBIM H3MEHEHUSM U
HPOSIBIATH THOKOCTB, OBITH OTKPBITBIM HOBOMY;

e BHYTPEHHEH MOTHBAIMM, BKIIOYAIOUIEH CTpeMJIeHHE K JOCTIKEHUIO LEeNH U YCIexy,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/ U3 CBOUX BO3MOKHOCTEN;

e DOMIIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €r0 MPU OCYILECTBIECHHUH OOLIEHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;
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e COLMAJBbHBIX HABBIKOB, BKJIIOYAIOUIMX CIHOCOOHOCTh BBICTpaMBaTh OTHOUIEHUSI C APYTUMH
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.
IIpeameTHbIe pe3yIbTAThI
10-# kaace
K xonuy oOyuenus B 10-M kJ1acce npeJMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPakaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

e JIEMOHCTPUPOBaTh Ha IMpHMEpax poJib U MeCTO (PU3MKK B (HPOPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBl MHUPA, B pa3BUTUUM COBPEMEHHOM TEXHUKM UM TEXHOJIOTMM, B
MPAKTUYECKOU JICSITEILHOCTH JIFOJICH;

e YUUTHIBATh IPAHUIBI IPUMEHEHUS U3YYCHHBIX (U3MUYECKUX MOJENICH: MaTepuaibHas TOUKa,
UHepLHalbHas CHCTEeMa OTcueTa, abCONIOTHO TBEpAOE TeNo, WIACAIbHBIA Ta3, MOJENH
CTPOEHHSI T'a30B, JKUJIKOCTEH U TBEPABIX TE€J, TOYCUHBIN IIEKTPUUECCKUN 3aps]l IIPU PELLICHUA
bu3nyeckux 3anay;

e pacmo3HaBaTh (PU3MUECKUE SIBICHUS (MPOIECChl) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOPUHU CTPOCHHUS BEUIECTBA U IJIEKTPOAUHAMUKHU:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHENWHOE JBM)KEHHE, CBOOOJHOE MaJeHHE Tel,
JBIDKEHUE TI0 OKPY)KHOCTH, HHEpLHs, B3auMopaelcTBUe Ted, Iuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUAKOCTEH M TBEPABIX TeJl, M3MEHEHHe 00beMa Tell MPU HarpeBaHUH
(oxJmaxJeHuu), TEIUIOBOE  paBHOBECHE,  MCIApEHUE,  KOHJIEHCAlMs,  IUIaBJICHHE,
KPUCTAJUIM3alUsA, KUIICHUE, BIAXXHOCTh BO3/1yXa, IOBBIIICHWE JABJICHMS Ta3a IIPU €ro
HarpeBaHUM B 3aKpbITOM COCYZAE, CBSA3b MEXAY IapaMEeTpaMu COCTOSIHMS rasa B
M30IIpolieccax, MEKTPU3aLHUs Tell, B3AMMOJICHCTBHE 3aps/10B;

e ONKCHIBATb MEXAHWYECKOE J[BUKEHUE, MCIIONb3ys (PU3MUECKUE BEIUYMHBL: KOOpAMHATa,
IIyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHIIa, UMITYJIbC TeJla, KHHETUYECKas
SHEprus, MOTeHUUAIbHAs YHEpPIrus, MeXaHudyeckas padoTa, MEXaHUYECKasi MOIHOCTh; MpH
ONMCAHWU TPAaBUJIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCIHOJB3YEMBIX BEJIWYUH, HX
0003HAueHUs] W EJUHMLBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMYMHY C APYTMMHU BETUYUHAMU;

e OIKCHIBaTb W3YYEHHBIC TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUSA, MWCIONb3Ys
¢u3nuecKkue BEIUYMHBI: JABICHHUE rasza, TeMIlepaTypa, CpeAHssi KMHETUYECKas SHeprus
XaOTUYECKOI0 JBMKEHUSI MOJIEKYJI, CPEIHEKBAJApPAaTUYHAs] CKOPOCTh MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS SHEPrus, padoTa ra3a, Ko3(Q(PpUIHEHT N0Je3HOT0 AEUCTBUS TEMIOBOIO
JIBUTATENs; TMPU OMMCAHUM MPABUIBHO TPAKTOBaTh (DU3MYECKHH CMBICI MCIIOJIB3YyEeMbIX
BEJIMYMH, WX OOO3HAYEHMs] U E€JUHMIIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO
(GU3MUECcKyro BEIUUUHY C IPYTUMHU BEIMYMHAMU;

e ONHUCBHIBATh H3YYEHHBIE JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUYECKHUE SIBJICHUS
(mporecchl), UCMONB3Ysl (PU3NYECKHE BEITUYMHBL DJIEKTPUYECKUN 3apsl], JIEKTpUUYECKOoe
I10JI€, HAIIPSKEHHOCTB MOJIs, HOTEHIMAJI, PAa3HOCTh NOTEHIIMAJIOB; IIPY OITMCAHUU IIPABUIIBHO
TPaKTOBaTh (PM3NYECKUNA CMBICI HCHOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHMS M €AMHUIIBI
yKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLIME JAaHHYI (U3MYECKYI0 BEIUYMHY C JPYyTUMHU

BEJIMYUHAMU;
e AHAM3HUPOBATh (U3WYCCKUE TMPOIECCHl W SBJICHHS, WCIONB3yd (PU3NYSCKUE 3aKOHBI W
MPUHIIMIIBL: 3aKOH BceMmupHoro Tsarotenus, |, 11 u 11l 3akonsr HeroToHA, 3aK0H coXpaHeHUs

MEXaHUYECKON HHEpruM, 3aKOH COXpPAHEHMs] HUMIYJbCa, MPUHLHUI CYHEpPIIO3ULIUU CHUJ,
IPUHLNII PaBHONpPABUS HWHEPLUAIBHBIX CHCTEM OTCUETa, MOJIEKYJISIPHO-KMHETHUECKYIO
TEOPUI0 CTPOEHMS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEAHEM KHWHETHYECKOW SHEpIrHu
TEIJIOBOTO  JIBUKEHUST MOJIEKYl ¢ aOCOJIOTHOM TeMIeparypoil, TepBbId 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHMs SJIEKTPUUYECKOro 3apsna, 3akoH Kyiona, mpu 3tom
pas3nyaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAXKEHUE U yCIOBHUS
(rpaHu1IBI, 00JIACTH) TPUMEHHUMOCTH;
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e OOBICHATH OCHOBHbIE MPHUHIMIIBI JEHCTBUS MallNH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHON KHU3HU;

e BBINOJHATH D3KCIEPUMEHTHI IO MCCIEAOBAHUIO (UINYECKUX SBICHUA M TPOLECCOB C
UCIIONB30BAHMEM TPSIMBIX M KOCBEHHBIX HM3MEpEHUH, Tpu OSToM (HopMyIHpoBaTh
npobiieMy/3afjauy M THUIOTE3y Y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOJKI;

e OCYIIECTBJIATH MPAMbIC U KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEIUYUH, IIPU ITOM BHIOMPAThH
ONTUMAIIBHBIA  CIIOCOO M3MEpPEHHs ¢ HCIOJIb30BaTh W3BECTHBIE METO/bl  OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

e HCCIIEJ0BATh 3aBUCUMOCTH MEXAY (PM3NYECKHMMU BEIHMUYMHAMU C UCIOJIH30BAHUEM MPSIMBIX
U3MEPEHUI, IPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YNIbTAThI MOTYUYEHHOM
3aBUCHUMOCTH (U3WYECKUX BEIUYMH B BUJC TaONWIl U TpPapuKOB, N€1aTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

e coOmromate mpaBuia O€30mMacHOrO Tpyda MNPH NPOBEICHUHM MCCICIOBAHUNH B paMKax
yu4eOHOro JKCIEPUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM U MPOEKTHOM JESITeNbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaOOPaTOpHOTO 000PYIOBAHUS;

e peuaTh pacyeTHHIC 3a]a4u C SIBHO 33/1aHHOM (PU3UYECKON MOJIENbIO, UCTIONb3Ys (PU3NYECKUE
3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4M BHIOMPATh (PU3NYECKYIO MOJIEIb,
BBIICTIATH (PU3UUYECKHE BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE AJIs €€ PelleHUs, IPOBOIUTh
pacueTsl M OIIEHUBATh PEAIbHOCTH TOIYYEHHOTO 3HAYCHUS (PU3UIECKOM BETHUNHBI;

e pellaTh Kauye€CTBEHHBIC 3a/Jaud: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUUBYIO LEMOUYKY
paccyXIeHHii ¢ ONOpOr Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3MUECKUE SBICHUS;

e HCMOJB30BaTh MPHU PELICHUU YUeOHBIX 3a/1a4 COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOIOTUU
JUIS TIOUCKA, CTPYKTYPUPOBAHHS, MHTEPIPETAUN U MPEICTABICHHUS y4eOHOW M HaydHO-
NOMyJSIpHOM  MH(OpPMaMK, TOMYYEeHHOW U3 pa3jIMYHbIX HCTOYHHKOB, KPUTUYECKH
aHAJTM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;

e TPUBOANWTH MPUMEPHI BKIIaJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B pPa3BUTHE
HayKH, 00bSCHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

e HCMOJB30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3UKE B MOBCEAHEBHON JKU3HH AJIs OOECTieueHus
0e30MacHOCTH NpU OOpalleHuH C NpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMHM, JUIsS
COXPAaHEHHUS 3/I0POBbS U COOIIOACHHSI HOPM SKOJOTHYECKOrO MOBEACHHUS B OKPYXKArOIIeH
cpene;

e paboTaTh B TPYIIE C BBHIMOJIHEHUEM PA3IUYHBIX COIUANBHBIX pOJIeH, IAaHUPOBATh PadOTy
IpYNIbl, PAlMOHAIBHO pACIPEAEATh OO0S3aHHOCTH U IUIAHUPOBATh JIEATENbHOCTh B
HECTaHJAPTHBIX CUTYalUsX, a€KBATHO OLICHUBATh BKJIAJl KAXKJOTO U3 YUYaCTHUKOB T'PYIIIIbI
B pElLLIEHUE pacCMaTpUBAaEMOI MPoOIEMBI.

11-ii knace
K koniy oOyuenus B 11-m Kj1acce npeIMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JTOJIKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIONTNXCS YMEHHI:

e JIEMOHCTPUPOBATh Ha MpPUMEPAX pPOJIb U MECTO (U3UKH B (POPMHPOBAHMH COBPEMEHHOMN
HAay4YHOM KapTUHBI MHUpPA, B pa3BUTUM COBPEMEHHOM TEXHUKHM UM TEXHOJIOTHH, B
MPaKTUYECKON e TEILHOCTH JIFOJICH, IIEJIOCTHOCTh U €MHCTBO (PM3MUECKON KapTUHBI MUPA;

e VYYHUTHIBAaTh TPAHUIIBI TPUMEHEHHUS M3YyYEHHBIX (PU3MUECKHX MOJENeil: TOYeUHBIN
AIIEKTPUYECKUI 3apsisl, JIyd CBETa, TOYEUHBIM MCTOYHUK CBETa, SiJepHas MoJelb aTroma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIpa MPH pelieHnd GU3HUECKUX 3a1ad;

e pacmo3HaBaTh (PU3MUECKHE SIBJICHUS (MPOIECChI) MU OOBSCHATHP MX HA OCHOBE 3aKOHOB
DIIEKTPOJMHAMUKA ¥ KBAaHTOBOW (PM3UKH: DIEKTPHUECKas IMPOBOJUMOCTh, TEIJIOBOE,
CBETOBOE, XHMHYECKO€, MAarHuTHOE JEWCTBHUA TOKa, B3aUMOJEHCTBHE MAarHUTOB,
AJIEKTPOMATrHUTHAS WHIYKUHUSA, ACHCTBUE MArHUTHOTO MOJsi Ha MPOBOAHUK C TOKOM H
JOBUOKYUIMICS — 3apsal, JJEKTPOMAarHuTHble KojeOaHUS M BOJIHBI, HPSIMOJIMHEHHOE
pacmpocTpaHEeHHE CBETa, OTPaXKEHUe, MperloMieHHe, HHTepdepeHuurs, AUPPaKIus U
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noJsipu3aiusl CBeTa, AuWcnepcusi cBera, (oroanexTpudeckuii sddekt (dpororddexr),
CBETOBOE JIaBJICHHE, BOBHUKHOBEHUE JINHEMYATOTO CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHAs
U UCKYCCTBEHHAs PaInOaKTUBHOCTb;

e ONHUCHIBaTh M3YyYEHHBIE CBOWMCTBA BeIlIEeCTBa (AIEKTPUUYECKUE, MATHUTHBIE, ONTUYECKHUE,
JNEKTPUYECKYIO MPOBOAMMOCTh PAa3IMYHBIX Cpel) U DIEKTPOMAarHUTHBIC —SBIICHUS
(mportecchbl), HMCMONb3ysl (U3NYECKUE BEIWYMHBL: JJIEKTPUUECKU 3apsd, CHila TOKa,
ANEKTPUYECKOE HAIPSIKEHHE, AJIEKTPUYECKOE COMPOTHBIICHUE, Pa3HOCTh MOTEHIUANIOB,
AJIEKTPOJBMIKYILAs CHIIa, paboTa TOKa, MHAYKIMS MarHUTHOIO IOJs, cuia AmIiiepa, cuia
JlopeHnia, WHIYKTUBHOCTh KaTYyIIKHU, HYHEPrHsl 3JIEKTPUUYECKOrO M MAarHUTHOTO IOJIEH,
NEepUoJl U YacToTa KoseOaHui B KojeOaTeTbHOM KOHTYpE, 3apsil U CHJIa TOKa B IpoIecce
FapMOHHYECKHX 3JIEKTPOMArHUTHBIX KojeOaHui, (POKyCHOE PacCTOSTHUE U ONTUYECKas cuja
JIUH3BI, IPU ONMUCAHHUH MPABUIIHBHO TPAKTOBATH (PU3HUECKUN CMBICI HCIIOJIb3yEeMbIX BEITUYHH,
uX 0003HAYEHUS W E€IUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOIIME TaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMU BETUYUHAMU;

e OIKCHIBAaTh M3YUYEHHBIE KBAHTOBBIC SIBICHUS U MPOILECCHI, HCIONB3Ys (U3NUECKUe
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTA CBETA, YHEPTUS U
UMIyJabC (OTOHA, MEPHOJ IMOIypaclaja, SHEPrusi CBS3M ATOMHBIX SiJep, MPU OMHUCAHUU
MPAaBWJIBHO TPAaKTOBAaTh (PM3MUYECKUN CMBICT UCHOJIB3YEMbBIX BEJIMYUH, UX OOO3HAYCHHS H
€IMHMIIBI, YKAa3bIBaTh (POPMYJIBI, CBSI3bIBAIOIINE JAHHYIO (PHU3NYECKYIO BEIMUUHY C IPYTUMU
BEJIMYMHAMU, BEIYUCIIATH 3HAYCHHE (PU3NUECKON BEJTUYUHBI;

e aHANMU3HUPOBATh (UIWYECKUE MPOLECChl U SBJICHUS, HCIONb3yd (PU3NYECKUE 3aKOHBI U
OpUHLUMIBL 3aKkoH OMa, 3aKOHBI IIOCJENI0BAaTENIbHOIO M MAapajuIeIbHOTO COEIUHEHUS
MPOBOAHUKOB, 3aKkoH Jxoyns—JIeHla, 3aKkOH SJIEKTPOMAarHUTHONM HWHAYKIUHU, 3aKOH
IOPSIMOJIMHEMHOIO  pacHpOCTPAHEHUsT CBETAa, 3aKOHbl OTPaXEHHUS CBETa, 3aKOHBI
NpeNoOMIICHUsI CBeTa, YypaBHeHHE OWHIITelWHa 11 (oTodddexTa, 3aKOH COXpaHEHUS
SHEPruM, 3aKOH COXPAaHEHUS] UMIIYJIbCA, 3aKOH COXPAHEHHS JIEKTPUUECKOro 3apsa, 3aKOH
COXpaHEHHsI MacCOBOT0 YHCIIa, TOCTyNaThl bopa, 3aK0H paio0akTUBHOTO pachajia, mpu STOM
pa3auyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEMaTHUYECKOE BBIPAYKEHUE U YCIOBUS
(rpaHuUIIBI, 00JIACTH) TPUMEHUMOCTH;

e OIpENENATh HAIIPABJIEHUE BEKTOPA UHIYKIIMM MAarHUTHOT'O I10JI IPOBOJHUKA C TOKOM, CHUJIBI
Awmriepa u cuibl Jlopenna;

e CTPOWTH U ONMMCHIBATh N300paKE€HUE, CO3/1aBAEMOE IJIOCKUM 3€pKaoM, TOHKOH JINH30M;

e BBINOJHATH DJKCIEPUMEHTHI IO MCCIEAOBAHUIO (UBNYECKUX SBICHUA M TMPOILECCOB C
WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX HW3MEPEHHH: Tpu 3TOM (HOPMYIHUPOBATH
npobieMy/3agadyy M TUIOTE3Y YYeOHOro »SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIIOKEHHOTO 000PYA0BaHUS, TPOBOUTE OMBIT U (HOPMYTUPOBATH BHIBOJIBI;

e OCYIIECTBIATH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (U3MUECKUX BEIUYUH, IIPU ITOM BHIOMPATh
ONTUMAJBHBIA CHOCOO M3MEpPEHHMs] W  HCIOJIb30BaThb W3BECTHBIE METOJbI  OLIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

e HCCIEA0BaTh 3aBUCUMOCTH (DU3MUECKUX BEJIIMYMH C MCIOJIb30BAaHUEM IPSIMBIX M3MEPEHUM:
Opyd 5TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (DUKCHUpOBaTh pe3yiabTaThl MOTy4YEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIMYHH B BHUAEC TaOMUIl ¥ TpaduKOB, A€NaTh BHIBOABI IO
pe3ynbTaTaM UCCIEI0BAHMS;

e coOmonarh mnpaBuia O€30MacHOrO TpyAa MpU TPOBEAECHHWU HCCIENOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIeI0BaTeIbCKOW M MPOEKTHOH MJEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIaOOpaTOPHOTo 000PYAOBAHUS;

e pelIaTh pacyeTHHIE 3a7]a4U C SIBHO 33/IaHHOM (PU3UYECKON MOJENbIO, UCTIONB3YysS (PU3NIECKUE
3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33/1a4d BHIOMPATh PU3UUYECKYIO MOJIENb,
BBIICTIATH (PU3UYECKHE BETUYUHBI U (OPMYIIBI, HEOOXOUMBIC TSl €€ PEIICHHUs, POBOIUTh
pacueTsl U OLIEHUBATh PEAIbHOCTD MOJIYY€HHOT0 3HAaUeHUs (PU3MUECKON BEIUYUHBL,

19



pfiiaTh KA4YCCTBCHHBLIC 3aJadMr: BBICTpAaWBATh JIOTHUYCCKHU HEMPOTUBOPCUMBYIO LCIIOUKY

paccyXIeHU C ONIOPOi Ha 3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHUS;

HCIIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 3a7ad COBpEMEHHbIe MH(OpPMAllMOHHBIE TEXHOIOTHH

JUTSL TIOWCKA, CTPYKTYpUPOBAHUWS, MHTEPIPETAIIMN W TMPEACTABICHUS Y4eOHON W HAYy4HO-
NOMyJSIpHOM  MHOpMaMK, TOMY4YEHHOW U3 pPa3iMYHbIX HCTOYHUKOB, KPUTUYECKH
aHAJTM3UPOBAThH MOJTy4aeMyro HH()OPMAITHIO;

OOBSCHATH MPHUHIMIIBI JEHCTBUS MalIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iuvaTrh

YCJI0BUA UX 0€30I1aCHOr0 UCII0Ib30BaHUs B HOBCGI[HCBHOfI JKHN3HH,

MPUBOJIUTh MPHUMEPHl BKJIa/la POCCUHUCKUX U 3apyOekKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHUE

HayKH, B 00BSCHEHHE TPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPETHUICCKUEC 3HAHUS 10 (1)I/ISI/IK€ B HOBCG,Z[HCBHOﬁ KHU3HHU TJIA obecneyeHus

0€30MaCHOCTH TpH OOpalleHuH ¢ NpuOoOpaMH M TEXHUYECKHMMH YCTPOWCTBAMHM, IS
COXpaHEHUsI 3[0POBbSI U COOJIONEHHUS HOPM DKOJOTHYECKOTO IOBEICHHS B OKpY)Karomien
cpene;

paboTaTh B IpylIe C BBHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, MIaHUPOBATh PaboTy

TPYMNIbI, PAMOHAIBHO pacHpefensTh OOS3aHHOCTH U IUIAHUPOBATH JESATEIBHOCTH B
HECTaHJAapPTHBIX CUTYaLUsAX, al€KBATHO OLEHUBATh BKJAJ Ka)KIOr0 U3 yYaCTHUKOB IPYIIIBI
B PEIICHUE PaCCMaTPUBAEMO TPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10-i1 k1ace
HanMeHOBaAHME Koaun4yecTBO 4acoB
Ne A3TEIOB M TeM DJIeKTPOHHbIE (undposbie)
n/n | P Beero Kontpoarneie | IIpakTHieckue | ggpasoBarenbHbie pecypebl
NporpamMmel padoThI padoThI

Pa3znea 1. PU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUA

®usrKa U METOJbI bubmuoreka ~ ®T'UC  «Mos
1.1 | may4Horo 2 mkona» —  lesson.academy-

MO3HAHUS content.myschool.edu.ru/03/10
Wroro mo pazneny 2

Paznen 2.MEXAHUKA

21 | Kunematuxa 5 Poccwuiickast sieKTpoHHas MIKOJIA
: — resh.edu.ru/subject/28/10/
2.2 | lunamuka 7 bubmuoreka I[IOC
3aKOHbI
2.3 | coxpaHeHHS B|6 1 1 bubnnorexa HOC
MEXaHHUKE

Wroro mo pazneny 18

Pa3zgea 3.MOJIEKYJISIPHAS

OU3NKA U TEPMOJANHAMUKA

OCHOBBI

3.1 |MOTEKYIHAPHOT g 1 Bu6smoreka [[OC
KHMHETHYECKOU
TECOPHH

3.2 | OcHOBBI 10 1 but6mmoreka [IOC
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TEPMOANHAMHKHN

ArperaTHble
COCTOSTHUS
3.3 |BemiecTna. 5 bubnunorexa LHOC
®dazoBble
nepexoabl
Hroro no pazaeny 24
Paznen 4.9JIEKTPOJIUHAMUKA
4.1 | Dnektpocratuka |10 1 bubmuoreka [IOC
[TocrossHHBIM
AIIEKTPUYECKUI
4.2 [toxk. Toxkum B|12 1 bubnunorexa LHOC
pa3IMYHBIX
cpenax
Uroro no pazneny 22
[ToBTOpEeHUE 2
OBIIEE
KOJIMYECTBO
YACOB 10 68 3 3
I[MPOT'PAMME
11-ii kace
HanMcHOBAHNE KosmmuecTBo yacos
Ne A31600B H  TeM DJIeKTpOHHbIe (uHMppoBbIe)
n/n | P24 Beero KonTtposbubie | [IpakTHYeCKHE | gGpazoBaTesibHbIE Pecypeh
porpamMmal padoThI padoThI
Paznen 1.2JIEKTPOAUHAMUKA
MaruuTtHOE TOJE. bubmuoreka @OI'UC «Mos
1.1 | DnexrpomarauTHas | 11 1 3 mkona» — lesson.academy-
WHTYKIIAS content.myschool.edu.ru/03/11
Hroro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHBI
Mexanuyeckue U Poccuiickas JJIEKTPOHHAs
2.1 | snexrpoMarauTHsIe | 9 1 IKOJIa —
KoJIeOaHHS resh.edu.ru/subject/28/11/
MexaHnuyeckue U
2.2 | 37eKTpPOMAarHuTHbIE | 5 1 bu6mmoreka [IOC
BOJTHBI
2.3 | Onrtuka 10 3 bubmuoreka [JOC
Hroro no paszneny 24
Pa3zaen 3.0CHOBBI CIEIIUAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
3.1 | OcHOBBI 4 1 bubmuotexa [JOC
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CIelanbHON
TEOPUH
OTHOCUTEIBHOCTH

Hroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 BHeMeHTBVI 6 bu6nmoreka [IOC
KBaHTOBOH OINTUKU

4.2 | Ctpoenue atoma |4 bubmmoreka [IOC

4.3 | AToMHOE S1pO 5 bu6nmoreka [IOC

Hroro no pazaeny 15

Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
DNeMEHThI

5.1 | actpoHOMUHM ul7 1 bubnuoreka [IOC
acTpo(u3HuKH

Utoro no pazneny 7

Pa3nea 6.OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 O6obmaiomee 4 bubnnorexa HOC
MOBTOPEHUE

Uroro no pazneny 4

[ToBTOpeHue 3

OBUIEE

KOJIMYECTBO

YACOB I10 68 4 !

I[MPOT'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOIECCA OBA3ATEJIBHBIE
YUYEBHBIE MATEPHAUJIBI JIUIS1 YHEHUKA
Jliig peanu3anuy nporpaMmbl UCTIONb3YIOTCS YU€OHUKH, TONYIICHHbIE K HCIIOIb30BAaHUIO MTPU
peanu3any UMEILUX rocy1apCTBEHHYIO aKKpeIuTaluio 00pa30BaTeNbHBIX MPOrpaMM HadallbHOTO
00111ero, OCHOBHOTO OOIIET0, CpeaHEro 00Iero o0pa3oBaHUs OpraHU3AIUSMU, OCYIIECTBISIOMIUMHU
00pa3oBaTeNbHYIO AESITEIbHOCTD, IpHUKa3oM MunnpocseneHus ot 21.09.2022 Ne 858:
e ®usuka, 10 xmacc/ Mskume ['.4., byxoBueB b.b., Corckuit H.H. nmox penaxiueit
[TappentreBoit H.A., AkunonepHoe o6mectBo «M3natenscto "[IpocBemenue'»;
e ®usuka, 11 wimacc/ Mskumes I'.JI., byxosues b.b., Uapyrun B.M. non penakuueit
[TappentreBoit H.A., AkunonepHoe obmectBo «M3narenscto "[Ipocsemenue».

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJIS
U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bu6nuorexa [IOC
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DJIEKTPOHHBIC O00pa30BaTCIIbHBIC PECYpPChl, JOINMYIICHHBIC K WCIIOJB30BAHUIO TIPU PEaTU3aIlluu
UMEIOIUX TOCYJApCTBEHHYIO aKKPEIUTAIMI0 00pa30oBaTEeNbHBIX MPOTPaMM HAYAIBHOTO OOIIEro,
OCHOBHOTO 00IIIero, cpeaHero oomero oopa3zoBanus npukazoM MunnpocsenieHus ot 04.10.2023 Ne
738:

o bubmuoreka matepuanos ®PI'MC «Mos mkoina — lib.myschool.edu.ru/market
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