MVYHUIUITAJIBHOE BIO/DKETHOE OBIMEOBPA3OBATEJIbHOE YUYPEXJIEHHUE
«CPEJJHAA OBILIEOBPA3OBATEJIbBHA S IIKOJIA Ne2y
MYHULIMIIAJIBHOI'O OBPA3OBAHUS T'OPOJICKON OKPYTT CUM®EPOIIOJIb
PECITYBJIMKU KPbHIM

[MPUHATA COI'JTACOBAHA YTBEPXIEHA
Ha 3acefganuu MO 3am. aupekropa o YBP Hupexrtop
pykoBoautens MO Kyxnuna B.A.
JlsixoBa H.B. HeBnyOkas H.O.  Ilpuka3 Ne 407
IIpotokon ot 28.08.2024 oT «30» aBrycra 2024 r
Ne 4 «29» aBrycra 2024 v
PABOYAS ITPOT'PAMMA

yueOHoro npeamera «®@usuka. bazosblii ypoBeHb»

tst ooygaromuxcs 10-11 xmaccos

OO11ee KOTUYECTBO YacoB - 136 yacos:
B 10 kacce - 68 yacoB (2 Jaca B HEJIEINIO),
B 11 kmnacce - 68 yacoB (2 yaca B HE/ICIIO).

Ha 2024-2025 yeOHbIii TO11

Cumdepornonb, 2024 T
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IHHOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOXKEHMH U TpeOOBaHMW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammbl, mpencrasieHHblx B PIOC COO, a Takke ¢ yd4érom
(dbenepanpHOi pabodueil TporpaMMbl BOCIIHTAHUS W KOHICMIIMM TPENOJaBaHusl y4eOHOTo
mpenmera «@u3uka» B 0o0pa3oBaTeNbHBIX  opranm3amusx Poccuiickoit ~ ®Denepanuu,
pean3yIoUMX OCHOBHbBIE 00pa30BaTeIbHbIE MPOrPaMMBbI.

Conepxanue mnporpamMmbl 1O (U3MKE HAMpPaBICHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4dHOW KapTHHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHun ux (u3uke Ha 0A30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIESTEILHOCTHOTO Toaxo/a. [Iporpamma 1o ¢pu3uke COOTBETCTBYET
tpeboBanusaM PI'OC COO Kk mIaHUupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM M METarpeIMETHBIM
pesynbTaTaM OOYy4YEeHHs, a TaKKE YUYMUTHIBAET HEOOXOIUMOCTh pealli3allii MEKIPEAMETHBIX
CBs3eil (PU3UKU C ECTECTBEHHO-HAYYHBIMU YyUeOHBIMU TpeaMeTamu. B Hell ompenensitorcs
OCHOBHBIE II€JI U3Yy4yeHUs (U3UKH HAa YPOBHE CPEIHEro oouiero odpa3oBaHMs, IIAHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (H3UKU: IWYHOCTHBIC, METalpeIMeTHbIe, TMpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no pusmke BKITIOYAET:

® IJIaHUpPYEMbIE PE3yJbTaThl OCBOEHUS Kypca pu3uku Ha 0a30BOM ypOBHE, B TOM YHUCIIE

MpeAMETHBIC PE3YIBTATHI MO TOJaM OOYUEHHUS;

e cojepkaHue yueOHoro npeamera «Pusnka» 1o rogamM o0ydeHusl.

®dusnka Kak HayKa 0 HanOoJee 00X 3aKOHAaX MPUPOJIbI, BBICTYIAs B KAYECTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBI BKJIAJl B CHCTEMY 3HAHUI 00 OKpYXKarolem MUpe.
[xonpHBIE Kypc (U3HKH — CHCTEMOOOPA3YIOIMUHA [JIi E€CTECTBEHHO-HAYYHBIX YUYEOHBIX
MIPEIMETOB, MOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUHN, N3y4aeMbIX
XuMUen, Ouonoruer, pusmdeckor reorpadueit u actpoHomueu. lcmonb3oBaHNE W aKTHBHOE
MPUMECHCHHE (U3NYECKUX 3HAHWUW ONpeNeNiseT XapakTep H pPa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIIOTHH B cdepe HSHEPreTuKkH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, IOJNYYEHHUS HOBBIX
MaTepHaJIOB C 3aJaHHBIMU CBOMCTBAMU M Apyrux. M3ydeHue ¢Gpu3nKu BHOCUT OCHOBHOM BKJIAJ B
(hopMupOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MEpPa 00yJarImuXcs, B GOPMUPOBAHHE YMEHUI
MIPUMEHATHh HAYYHBIA METOJ] TTO3HAHUS TP BHITIOJTHEHUH UMK YI€OHBIX HCCIICIOBAHU.

B ocHOBY Kkypca pu3uku uist ypoOBHS CpeHEro o0IIero oopa3oBaHusl TOJI0XKEH P HACH,
KOTOpbIE MOKHO PACCMaTPUBATh KAK IMPHUHIUIIBI €70 IIOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHM KypC SIBISICTCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BceX pa3fenoB (U3MKH, BKIOYAET KaK BOMPOCHI KIACCUYECKOW, TaK U
COBpPEMEHHON (PU3UKU.

Hoes cenepanusayuu. B coOTBETCTBUM ¢ HEll MaTepuan Kypca QU3UKU 0ObeTUHEH BOKPYT
¢usnyeckux Teopwil. BemymmMm B Kypce sBisercs (OPMHpPOBAHHE TPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€puu, BEUIECTBE U MOJIE.

Hoesn eymanumapuszayuu. EE peanusanus npeanojaraeT UCIOIb30BaHUE T'YMAHUTAPHOTO
MoTeHInana (GU3NUECKOoil HayKu, OCMBICTICHHE CBSI3M Pa3BUTUs (U3HUKH C PA3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU U YKOJIOTHISCKUMU TTPOOTIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype Gpusuku npeamnonaraet 3HaKOMCTBO € IIHPOKUM

KPYroM TEXHUYCCKUX U TEXHOJTOTHYECKUX HpHJIO)KeHI/Iﬁ HN3YYCHHBIX TCOpI/II\/'I 1 3aKOHOB.
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Hoes skonocuzayuu peannsyercsd IMOCPEICTBOM BBEIEHHS 3IIEMEHTOB COJEpPXKaHMUA,
MOCBAUIEHHBIX JKOJIOTMYECKUM Mpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C PAa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CYXJIeHHs MPOoOIeM paliOHAIBHOTO IPUPOIOIOIB30BaHUS U
9KOJIOTHYECKON OE30MaCHOCTH.

CrepHEBBIMH 3JIEMEHTaMH Kypca (M3UKH Ha ypOBHE CPEIHEro oOuiero odpa3zoBaHUs
ABIISIIOTCSL (pU3MUecKue Teopuu ((POpMHpOBAHUE NPEACTABICHUH O CTPYKTYpe IOCTPOCHUS
¢usnyeckoil Teopuu, ponau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHIMIIOB B COBPEMEHHBIX
MPECTABICHUAX O TPUPOJE, TPAHHUIAX TPUMEHUMOCTH TEOPUH, JJIsl ONMUCAHUS ECTECTBEHHO-
HAyYHBIX SBJICHUN U MPOLIECCOB).

CucTeMHO- e TEeNbHOCTHBIM IIOJX0/ B Kypce (QU3UKU peatu3yeTcs MPeXkKIe BCEro 3a CUer
OpraHu3allK 3KCIIEPUMEHTAILHON AeATeIbHOCTH oOydatouuxcs. st 6a30Boro ypoBHsS Kypca
(GU3MKU — 3TO UCHONB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaToOpHBIX Pa0OT, KOTOphIE B MporpamMme Mo (u3uke OOBEAMHEHBI B OOIIUN CIHUCOK
YUECHMUYECKUX MPAKTHUYECKUX paboT. Bbinenenue B ykazaHHOM IepeuyHe J1a0opaTopHBIX pador,
MPOBOJIUMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISIETCS YYaCTHHKAMHU OOpa3oBaTEIbHOTO
npolecca UCXos U3 0COOEHHOCTEH IIaHUPOBaHMS U OCHaIleHus kabuHera ¢pusuku. [Ipu sTom
obecrieunBaeTcsl OBJIQJICHUE OOYYArOIIMMUCS YMEHHUSMH TPOBOJWTH KOCBEHHBIE HW3MEPEHHS,
UCCIIeIOBAaHMUsI 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH M TIOCTAaHOBKY OMNBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUe yIenseTcs peleHUI0 pacuéTHBIX U KaueCTBEHHBIX 3ajad. [Ipu s3Tom
JUI pacuETHBIX 3a/1a4 PUOPUTETOM SBIIIOTCS 33aJauu € SBHO 33JaHHON (PU3MYECKON MOJIEIBIO,
MO3BOJISIIONIME TPUMEHITh HM3y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszesna
Kypca, TaKk ¥ UHTETpUPYs 3HaHUS U3 pa3HbIX pa3zienoB. [ KadecTBEHHBIX 3a7a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHusd Ha OOBSICHEHHE NPOTeKaHWS (U3UUYECKUX SBICHUH M TIPOLIECCOB B
OKpY>Karollel >XU3HHU, TpeOyromue BblOOpa (U3MYECKOH MOJENU Ul CUTYalUud IPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ T1peboBanusimu PI'OC COO k MarepHaIbHO-TEXHUUECKOMY
obecrieueHnI0 ydeOHOro mpoiecca 0a30oBbIi ypoBEeHb Kypca (U3MKH Ha YpPOBHE CPEIHETO
obmiero oOpazoBaHMsl JODKEH M3y4aTbCs B YCIOBHUSAX MPEIMETHOr0 KaOMHeTa (U3UKU WU B
YCIIOBUSIX WHTETPHPOBAHHOT'0 KaOMHETA MPEIMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kaOuHere
(u3MKN JOMKHO OBITH HEO0X0IMMOE JTa00PaTOPHOE 00OPYAOBAHUE JUIS BBIMOIHEHUS YKa3aHHBIX
B IporpamMme 1O (U3MKE YUYEHHUYECKUX IMPAKTUYECKUX PAOOT M JIEMOHCTPAIIOHHOE
o0opyIoBaHUE.

JleMoHcTpannoHHOe 000pynoBaHue (opMHUpYeTCsl B COOTBETCTBUM C MPUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M OOECIIEYMBAET IMOCTAHOBKY IEPEUYMCICHHBIX B MPOrpamMMe Io
¢u3nKe KIIOYEBBIX JEMOHCTpAlUil Ul HCCIIEJJOBAaHUS M3Y4YaeMBIX SIBJIEHUH M IPOLIECCOB,
SMITUPUYECKUX U PyHAAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHME Ul YYEHMUYECKHX MPAKTUYECKUX paboT (opmupyercs B
BHJIC TEMaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTCs B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuvaromuxcs. Temaruueckue KOMIUIEKTHI J1a00OpaTOpPHOrO OOOPYAOBaHHS JOJKHBI OBITh
IIOCTPOEHbI Ha KOMIUJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOIOBBIX M LU(POBBIX IPUOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUIE IU(POBBIX T1aO0PaTOPHIA.

OCHOBHBIMU LIETSIMU U3Y4€HUS PU3UKHU B 001IEM 00pa30BaHUU SIBJISIOTCS:
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dbopMupoBaHne HHTEpeca M CTpemJieHUs OOydYaloIIUXCs K HaydHOMY HW3YYCHHIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYATbHBIX M TBOPUYECKHUX CIIOCOOHOCTEHH;

pa3BUTHE TpEACTAaBICHUH O HAy4yHOM METOJAe TMO3HAaHUS © (OPMHUPOBaHUE
HCCJIEIOBATEIbCKOIO OTHOILIEHUS K OKPY/KAIOIIUM SBJICHUSIM;

(dbopMupoBaHrE HAYYHOIO MHUPOBO33PEHHUS KaK Pe3yJbTaTa U3YYCHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAITbHBIX 3aKOHOB (PH3UKH;

(dhopMHUpOBaHNUE YMEHUM OOBSICHATH SIBIICHUSI C UCTIOIB30BAHNEM (PU3MUECKUX 3HAHUU U
Hay4HbIX JIOKAa3aTEIbCTB;

(dbopMupoBaHue MpeNCTaBICHUN O ponu (PU3UKU JUISI Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHue 3Tux 1eneil obecrednBaeTcs pelIeHHEeM CIeAYIOUIMX 3a/ad B IMPoLecce
M3ydeHus Kypca (U3MKA Ha YPOBHE CpeHEro o0miero o0pa3oBaHus:

npuoOpeTeHre CUCTEMbl 3HaHUN 00 OOIUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKITIOYAst MEXaHHUKY, MOJICKYJISIPHYIO (DU3UKY, SJEKTPOANHAMUKY, KBAHTOBYIO
(GU3MKY 1 3JIEMEHTHI aCTPOPHU3UKY;

dbopMupoBaHuE YMEHHH NPUMEHATh TEOPETUYECKUE 3HAHUS Ui OOBSCHEHUS
GU3NYEeCKUX SIBIICHUH B TNPHUPONE W JUIA TPHHATUS TPAKTUYECKUX PEIICHHH B
MIOBCEHEBHOM KU3HU;

OCBOEHHME CIIOCOOOB pEMICHMS pPa3NWYHBIX 337a4 C SBHO 3aJaHHON (DU3NYECKON
MOJIEIbIO, 3ajad, IOAPA3yMEBAIOLIMX CAMOCTOSATENIBHOE CO3/laHHE (U3NUECKON
MOJIEJH, aJICKBaTHOW yCIOBHSIM 33/1a4H;

MOHUMaHWE (DPU3UYECKHX OCHOB WM TPUHIIMIIOB JCHCTBUS TEXHHUYECKHX YCTPOHCTB H
TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPY’KAIOIILYIO CPENy;

OBJIAJICHHE METOJaMH CaMOCTOSTEIILHOTO IUIAHUPOBAHHUS M MPOBEACHHS (U3MUECKUX
SKCIEPUMEHTOB, aHalW3a ©  WHTEpOpeTanud  MHPOPMAIMH,  ONpEACIICHUS
JOCTOBEPHOCTH TTOJTy4YEHHOTO Pe3yIbTaTa;

CO37IaHUE YCIOBHH AJISI Pa3BUTUS YMEHHI NMPOEKTHO-HMCCIIEI0BATENLCKON, TBOPUECKON
JeATeIbHOCTH.

Ha usydyenue ¢usuku (0a30BBI YpOBEHb) Ha YPOBHE CPEIHETO OOIIETO OOpa3oBaHUS
orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEZIEIIO).

[Ipemiaraemsrii B mporpamme 1o (pu3mke nepeyeHsb JTad0opaTOpHBIX U MPAKTHUECKUX PadoT
SIBJIIETCS. PEKOMEH/IOBAaHHBIM, YUMTEIb JEJIaeT BHIOOp MpOBEJCHHs J1a00paTOpPHBIX paboT u
OIBITOB C YYETOM HHIUBUAYAJIBHBIX OCOOEHHOCTEH 00ydaronixcsl.
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COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3gen 1. ®u3nka 1 MeTOAbl HAYYHOI'O IO3HAHUS
®duszuka — Hayka o mpuponae. HayuHble MeToabl MO3HAHUS OKpy»Karolero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B MIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (pu3nMUecKux siBICHUN U mporeccoB. Hayunbele rumore3bl. Ousnyeckue
3aKOHBI U TCOPUH. FpaHI/HH)I MPUMCHUMOCTHU (1)I/I3I/I‘-ICCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBETCTBUA.

Ponp u mecto ¢uszuku B (OPMHUPOBAHMHM COBPEMEHHOW Hay4YHOM KapTHHBI MHpa, B
MPaKTUYECKOH 1eATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AmHanoroBble 4 HU(PPOBBIE U3MEPUTETIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JaBukeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOro BrkeHus. Cucrema
orcuéra. Tpaekropusi.

[Tepemenienne, CKOpPOCTh (CpemHSAS CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIIMU Ha OCH CUCTEeMbl koopauHat. CI0KeHHE TEPEeMEIICHUN 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMOJMHEHHOE ABMXKeHUe. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIIECHUS MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoOoaHoOe mageHue. Y CKOpeHue CBOOOAHOTO MaICHHS.

KpuBonuueiiHoe nBukeHue. JIBH)KEHHME MaTepUAIbHOM TOYKM 1O OKPYKHOCTH C
MOCTOSIHHOM I10 MOAYJI0 CKOpPOCTBIO. YTJIOBas CKOPOCTh, JUHEWHHas ckopocTh. llepuon u
gactoTa oopanienus. L{eHTpocTpeMHuTeIbHOE YCKOPEHHE.

TexHuueckre YCTpOWCTBA U NPAKTUYECKOE MPUMEHEHUE: CHUAOMETP, JBH)KCHHE
CHapS/I0B, LICTIHBIE U PEMEHHBIC TIEpEaaUu.

Lemoncmpayuu

Mopnenb cucTeMbl 0TCUéTa, WILTIOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKCHUSI.

[IpeoOpazoBaHue ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nmxeHus Tena, OporieHHOro Mo/ YriioM K TOPH30HTY U TOPU30HTAIIBHO.

H3mepenne yckopeHus CBOOOAHOIO MaAeHHUS.

Hamnpagnenue ckopocTy pu ABUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C LIEIIbIO OMPECIICHUsI MTHOBEHHON CKOPOCTH.

UccnegoBanne  COOTHOLIEHUS ~ MEXIAYy  NYTAMM, [POWJIEHHBIMH  TEJIOM  3a
MOCJIeIOBAaTEIbHBIE PaBHBICE IPOMEKYTKM BpPEMEHH TIPH PABHOYCKOPEHHOM JBWKEHUH C
HA4aJIbHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydenne ABUKEHUS MIapUKa B BA3KOU JKHIKOCTH.
N3ydenue nBukeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
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[Tpunuun otHocutensHocTH ["anuiies. [lepBoiii 3akoH HetoTona. HepimaabHble CHCTEMBI
oTcuéra.

Macca Ttema. Cuna. IlpuHnun cynepnos3unuu cui. Btopoit 3akoH HproTona st
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepruaibHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuina tsxectu. llepBas kocMuueckast CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoibkeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHus CKobXeHusl U cuiia TpeHus nokos. Koadduument tpenus. Cuiia conpoTHUBICHUS
MpU ABUKEHUU Tela B )KUJIKOCTHU WJIM Tas3e.

[ToctynarenpHoe 1 BpalaTenbHOE ABHKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTENBHO OCU BpauleHus. [lnedo cuibl. YCloBUS paBHOBECHS
TBEPJOTO TEIIA.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOJIUIUIHUKY, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMMOAECHCTBYIOLIUX TEl.

Bropoii 3akon HerotoHa.

Hsmepenue cu.

Crnoxenue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Jie(hopMaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM IMOABbEME U NAJCHUH.

CpaBHEHME CHII TPEHUS MTOKOSI, KAUEHHS U CKOJIbKECHHSL.

VYcnoBust paBHOBecHs TBEPIOro Teia. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3ydenue nBuxeHust Opycka o HaKJIOHHOM IJIOCKOCTH.

UccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, OT ux JaedopMaIiv.

UccnenoBanue ycnoBuii paBHOBECHUsI TBEPAOrO TEJa, UMEIOIIETO OCh BpAIllCHUSI.

Tema 3. 3akonsl coxpanenus ¢ Mexanuke

Nmnynbsc MatepuanbHOM TOUKM (T€a), CUCTEMbl MAaTepUAIbHBIX TOYEK. MIMIyNIbC CHIIBI U
W3MEHEHUE UMITYJIbCA TeIa. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuiibl. MOIIHOCTH CHJTBL.

Kunerndeckass 2Hepruss MaTepualibHOW TOUKH. Teopema 00 M3MEHEHMH KHHETHYECKOU
SHEPTHH.

[TorenuuanpbHas sueprus. [loreHnnanpHas 3HeprUst yupyro aeGopMupoOBaHHON MPYKUHBL.
[TorenunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble W HEMOTEHIHANbHBIE CUIbl. CBA3b Pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJI. 3aKOH COXpPAaHEHHUS MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoiCTBa U MPAKTHYECKOE MPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBINA
MUCTOJIET, JIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.
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PeaktuBHOE IBHKEHUE.

[lepexoa moTeHIIMATBEHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3ydyeHne aOGCOMIOTHO HEYNPYroro yaapa € IMOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasTHHKOB.

UccnenoBanue cBsA3u pabOThl CHUJIbl C M3MEHEHHEM MEXaHMYECKOM SHEpPruM Tella Ha
MIpUMEPE PACTKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJsiekyasipaas pu3uka 1 TepMOAUHAMHUKA

Tema 1. Ocnoebl MOEKYAAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TIOJI0KEHUS MOJIEKYIISIPHO-KUHETUUECKON TEOPHH U UX ONBITHOE 0OOCHOBAHHUE.
Bpoynosckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHUS U B3aUMOJEHUCTBHS YacTHUIL
BemecTBa. MoJenu CTPOCHUSI Ta30B, XUAKOCTEW W TBEPABIX Tel W OOBSICHEHHE CBOKCTB
BEILIECTBA HAa OCHOBE 3TUX Mozened. Macca m pasmeprl Moinekyl. KomnudecTBo BemiecTsa.
[TocTostHrHas ABoraapo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Lienscus.

Mopene maeansHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeAHed KHHETHYeCKOM »Hepruu
TEIUIOBOrO0 JBWXeHUs dactul, ra3a. lllkama temneparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenne MenneneeBa—Knaneitpona. 3akon Jlanbrona. M3omporeccsl B UacaqbHOM rase ¢
MOCTOSTHHBIM KOJIMUYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHHe U30MPOLIECCOB: U30TEPMa,
H30x0pa, u3odapa.

TexHuyeckue ycTpoiicTBa U MpaKkTHIECKOE MPUMEHEHHE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpadguu Mosekyl
OpraHUYECKUX COCTUHECHUM.

OnbITh! 10 MU Y3UH KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOIO JBUKEHHUSL.

Mopnens onbita IlITepHa.

OnbIThL, JOKAa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aMMOICHCTBHUS.

Mopens, WIUTIOCTPUPYIOLIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYyAa.

OnbIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UJI€ATbHOI0 ra3a, H30IpOLEeCcChI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Omnpenenenre Macchl BO3JlyXa B KIACCHOW KOMHAT€ Ha OCHOBE H3MEpeHUl 00BbEMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXKly TapaMeTpaMU COCTOSIHUS pa3pe’KeHHOr 0 rasa.

Tema 2. Ocnosbl mepmoounamurku

Tepmonunamuueckass cucrema. BHYTpeHHssT dHEprus TEPMOAMHAMUYECKONM CUCTEMBI U
criocoObl e€ uzmeHenus. KoiauuectBo temnoTsl U pabora. BHyTpeHHSsS sHEprus 01HOaTOMHOTO
UJeaNbHOro raza. Bupl Teruionepenaun: TEIONPOBOAHOCTb, KOHBEKIIMS, U3JIydeHUE. Y IebHasI
TEIJI0EMKOCTb BelecTBa. KonnmuecTBo TEmIoThl IpH TeIIoNnepeaaye.

[lonstue o0 anmabatHoMm mnpouecce. IlepBbiil 3akoH TepMoauHaMmuku. IIpumMeHenue
NEPBOro 3aKOHA TEPMOJIMHAMUKH K H3oImpoleccaM. ['padudeckas nnteprnperanus paboTsl rasa.

BTtopoii 3akon TepmonuHamMuku. HeoOpaTUMOCTh MpOIEeCcCOB B MPUPOJIE.
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Tennoeie MamuHbL. [I[pUHIKIBL ASHCTBUS TETIOBBIX MamuH. [Ipeobpa3oBanus sHEPTHH B
TeruioBbIX MamuHaxX. Kosddumment nonesnoro neiicteus teroBoit mamuubl. [{ukn Kapuo u
ero K03 PUIMEHT MOJIe3HOT0 ACUCTBUA. DKOJIOTHUYECKHE TPOOIEMBI TETNTIO9HEPTETUKH.

TexHuueckre YCTpPOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: JBUTATENh BHYTPEHHETO
CropaHusi, ObITOBON XONOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH SHEpPruu Teja MpPHU COBEPIIEHHWH paboThI: BBUIET MPOOKH U3
OYTBUIKM TOJ JAECWCTBUEM C)KATOrO BO3AyXa, HarpeBaHue >Qupa B JIATYHHOH TpyOke NyTéM
TpeHusl (BUICOJIEMOHCTPALIHS).

N3menenue BHyTpeHHEHN 3Hepruu (TemMrepaTypbl) Tejia pu Terionepeaaye.

OmnbIT 10 agrabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT ¢ BO3AYITHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TEI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eewjecmea. azosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcauus. Vcnapenue u  kumeHue. AOcomoTHas U
OTHOCHUTEJIbHAS BIAXHOCTh Bo3Ayxa. HacwlmeHHbIi map. Y aenbHas TemioTa napooOpa3oBaHHUs.
3aBUCUMOCTb TEMIIEPATYPHI KUTICHUS OT J1aBJICHHUSI.

Tépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHH30TPONHUS CBOMCTB KPUCTAILIIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuanbl. [lnaBrneHue u Kpucraumzauus. Y AelbHas
TeruioTa miasieHus. Cyonumarusi.

YpaBHeHHe TEIIoBoro OanaHca.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U TCUXPOMETP,
KaJIOPUMETP, TEXHOJOTMU TIOJNYYEHHS COBPEMEHHBIX MaTepuajioB, B TOM  YHCIE
HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MTAPOB.

Kunenue nmpu moHWKEHHOM J1aBJICHHH.

Crioco0bl U3MEpPEHUS BIAKHOCTH.

Hab6mronenne HarpeBanus U TUTABJICHUS KPUCTALUTHYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

H3MepeHre OTHOCUTENIBHOM BIAXKHOCTH BO3AYyXaA.

Pa3nen 4. JjekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

DnekTpu3alusa Tel. OJIeKTpU4ecKuil 3apsna. JlBa BHAA SIEKTPUYECKHUX 3apsiioB.
[IpoBOoAHUKY, AUDIEKTPUKH U MOTYIPOBOJAHUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsijia.

Bzaumopeiicteue 3apsigoB. 3akoH Kynona. ToueuyHbli  3JIEKTpUYECKH  3apsijl.
Onexkrpuueckoe mnone. Hanpsox€HHOCTh 3nexTpuueckoro nomnsd. IlpuHuun cyneprnozunuu
3JIEKTPUYECKUX MoieH. JINHNN HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun osnekrpocratuueckoro mois. [lorenuman. Pa3HOCTh  MOTEHIIMATIOB.
[IpoBOIHMKY M AUBIIEKTPUKH B JIEKTPOCTATUUYECKOM T0JIe. J(UaeKkTpuyeckas npoOHUIIaeMOCTb.
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DnekTpo€MKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOI0 KOHJEHCATopa. JHEpPrus
3apsKEHHOT0 KOH/IEHCATOopa.

TexHu4ecKkre YCTpOWCTBAa M NPAKTUYECKOE NPUMEHEHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHHE DSJIEKTPONPHOOPOB, KOHAECHCATOP, KOMHPOBAIbHBIN
anrmapar, CTpyHHBIN TPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U IPUHLIUI JEHCTBUS DIIEKTPOMETPA.

BzanmopeiicTBre HAANEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE MOJIE 3APSKEHHBIX TEIN.

[IpoBOHUKY B 37EKTPOCTATUYECKOM ITOJIE.

DJIeKTpOCTaTHUECKas 3aIUTA.

JIMPAEKTPUKHY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCaTopa OT IUJIOU[aAM  IUIACTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuil mox. Toku 6 paznuunvix cpeoax

DNeKTpUUECKUi TOK. Y CJIOBUS CYIIECTBOBAHUS 3JEKTPUUECKOro ToKa. McTouHMKM ToKa.
Cuia Toka. [locTossHHBIN TOK.

Hanpsioxenue. 3akon OMa Jyist ydacTka LEeTH.

DneKTpUUYecKoe COIIPOTHUBIICHUE. VY nenpHoe COIIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeNbHOE, CMEIIAHHOE COEIUMHEHNE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenma. MomHoOCTh 37IEKTPUYECKOro TOKa.

DJIIEKTPOABUKYIIAs CHJIa U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHHMKA TOKA. 3akoH OMa Jyist
TIOJIHOM (3aMKHYTOM) 3jieKTprueckoi nenu. Koporkoe 3aMbIkanue.

DJIEKTPOHHAs! TPOBOJUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTh COIPOTUBJICHUSI METAJJIOB
oT Temnepatypbl. CBEpXIpOBOJAUMOCTb.

DJIEKTpUYECKUM TOK B Bakyyme. CBONCTBA 3JI€KTPOHHBIX MYYKOB.

[onynpoBonuuku. CoOCTBEHHass W MpPHUMECHas MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CaoiictBa p—Nn-niepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pPacTBOpax M paciuiaBax »3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAsS
JUccoluanus. DIEeKTPOIIn3.

DJIEKTPUYECKHUI TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTEIbHBIN pa3psaa. MomHus.
[Tma3zma.

TexHuueckre YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETP, BOJIBTMETD,
peocTar, HWCTOYHMKH TOKa, JJIEKTpOHArpeBaTelbHbIe MPHOOPHI, AIEKTPOOCBETUTEIHLHBIC
MpUOOPHI, TEPMOMETP CONPOTUBJICHHS, BAKyyMHBIA TUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MIOJTYTIPOBOTHUKOBBIN IO, TaIlbBaHHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa ¥ HAPsHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAIN
MONEPEYHOr0 CEYEHUsI U MaTepHuaa.

CMeniaHHOE COeTMHEHUE POBOJHUKOB.
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[Ipsimoe u3MepeHHe >IeKTpOABUKYILEH cuiibl. KOpoTKOoe 3aMbIKaHHWE TalbBAHUYECKOTO
9JIEMEHTA M OI[EHKA BHYTPEHHETO COMPOTUBIICHHSI.

3aBUCHUMOCTb COITPOTUBJICHHS METANIOB OT TEMIIEPATYpPHI.

[TpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii pa3ps 1 MpoBOAUMOCTb BO3IyXa.

OOHOCTOPOHHSSI TPOBOAMMOCTE JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3ydeHne cMEIaHHOTO COSTMHEHUS PE3UCTOPOB.

WN3mepenue 9NEKTPOABIIKYIIEH CHIBI UCTOYHMKA TOKa M €r0  BHYTPEHHEro
COIIPOTUBJICHUSI.

Habmonenue snexrpoimsa.

MesxknpeaMeTHbIe CBS3U

N3ydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISCTCS C y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OWMOJOTHH, XHUMUH,
reorpauu U TEXHOJIOTHUH.

Medsicnpeomemnuvle nowsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOT'O IO3HAHUSA:
SIBJICHWE, HAy4YHbIH (akt, rumores3a, (Qu3udeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJISIUPOBAHKE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pemieHWE CHCTEMbl ypaBHCHHWH, JIMHEWHas (QyHKIOUSA, mapadona,
runepOonia, ux rpaduKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKIIMH: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKIUU Ha OCH
KOOpJMHAT, CIIOKEHHE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B JKUBOW mpupoje, auddysus, ocMoc, Termoo0MeH
KUBBIX OPTaHU3MOB (BU[BI TEIUIONEPEIa4yH, TEIUIOBOE PABHOBECHE), DICKTPUUCCKHUE SIBJICHUS B
YKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOSCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJISIpHasl Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TEN, XUAKOCTEH M Ta30B, JJIEKTPUYECKHE
CBOMCTBA METAJIOB, YJICKTPOIIMTHYECKAS JUCCOIHAIIHS, TATbBAaHHIKA.

l'eoepaghus: BAAXKHOCTH BO3/1yXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBMKESHUI C MCIIOJIE30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, MOAMIUITHUKHA, HCIOIb30BaHUE 3aKOHA COXpPAaHEHHS HMMIyJIhca B TEXHHKE (pakera,
BOAOMET W JApPYTHE), JBHUTaTelb BHYTPEHHErO0 CropaHus, TapoBas TypOWHA, OBITOBOU
XOJOJWIIbHUK, KOHAUIIMOHED, TEXHOJIOTUU TIOJTYyYSHUSI COBPEMEHHBIX MaTEpUajioB, B TOM YHCIE
HaHOMAaTepHajioB, W  HAHOTEXHOJIIOTMM,  OJEKTpOCTaTH4YecKas  3allluTa,  3a3eMJIeHHE
JIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TNPUHTEP, DJICKTPOHArpeBaTeIbHBIC MPUOOPHI,
3IEKTPOOCBETUTENbHBIE TPUOOPHI, TaTbBAHUKA.

11 KUIIACC
Pasznesa 4. JiekTpoauHaMuKa
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA
ITocrositHHBIE MarHWTHL. B3aumMozelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoOe IIOJIE.
Bekrop marautHON HHAYKUUHK. [IprHIMI Cynepro3nIMY MarHUTHBIX MOJIEH. JINHUY MarHUTHOU
uHAyKuuu. KapTuHa 1MHUI MarHUTHON MHAYKIUH TOJISI IOCTOSHHBIX MarHUTOB.
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MarauTtHoe 1osie MPOBOJHUKA ¢ TOKOM. KapTWHa JUHMI MHAYKIIMM MarHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumozaelcTBue mMpoBOAHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moayib W HampaBlieHHE. JI[BHMI)KEHHE 3apssKeHHOW 4YacTHUIbl B
OJHOPOJHOM MarHuTHOM nose. Pabora cuibl Jlopenna.

SIBneHue HneKTpOMarHUTHOM MHAYKUMHU. [lOTOK BeKTOpa MAarHUTHOM MHAYKLHH.
DIEeKTPOABUKYIIAS CUJIa MHAYKIIMU. 3aKOH JIEKTPOMArHUTHON MHIYKITUU Dapases.

BuxpeBoe siiekTpuueckoe mosie. DIEKTPOJABMKYIIAs CUila HHAYKIMU B IMPOBOJIHUKE,
JBHOKYIIEMCS TTOCTYNATEIbHO B OJJHOPOIHOM MarHMTHOM IT0JI€.

IIpasuiio JleHna.

NuaykTuBHOCTD. SIBIIEHME CAMOMHAYKIMH. DJIEKTPOABUKYIIASI CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHudeckre YCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: ITOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTENN 3JIEMEHTAPHBIX YACTHULl, UHIYKIMOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKIJIOHEHUE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHYKIIMY MarHUTHOTO TOJS.

BzanmoaeiicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrnepa.

HevictBue cuiibl JIopeHiia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE DIAEKTPOMArHUTHON HHAYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTH SJICKTPOABUKYIIEH CHJIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenrne MarHuTHOTO TOJISI KaTYIITKA C TOKOM.

UccnenoBanue nelicTBUS IOCTOSHHOI'O MArHUTA HAa PAMKY C TOKOM.

HccnenoBanue sBiIeHUS SJIEKTPOMArHUTHON UHIYKIIHH.

Pa3pen 5. Kosied0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMaAZHUMHbIE KOJICOAHUSA

KonebGarenbhnast cucrema. CBoOojgHble MexaHMuyeckue kojeOaHus. [‘apmoHuueckue
konebGanus. Ilepuon, uactora, amrmumryga U (aza konebGanuil. [IpyKUHHBIH MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TrapMOHHWYECKUX Konebanuid. [IpeBparienue sHepruu
IIPY FAPMOHUYECKUX KOJICOAHUSX.

KonebGarenbuplii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KONEOAaHUS B HICATHHOM
Ko/eOaTenbHOM KOHType. AHAJIOrMs MEXJIYy MEXaHHYECKMMH U 3JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTUH B HJCATBHOM KOieOaTeIbHOM
KOHTYDE.

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa
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IIpencraBnenue o 3aTyxaromux KojaeOaHUSAX. BbIHYyX/IeHHbIE MEXaHHMUECKUE KOJIeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

ITepemennbiii Tok. CHHYCOMAAIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA W HAIIPSKEHHUSL.

Tpancdopmatop. IlponsBoxacTBo, nepemaya U MOTPeOIEHHE 3IIEKTPUUYECKONW SHEPrUu.
OKOJOrMYeCKUe PpUCKU IpU IPOU3BOJACTBE 3JieKTposHepruu. Kynbrypa wucnonb3oBaHus
3JIEKTPOYHEPTUHU B ITOBCEIHEBHOM KU3HH.

TexHu4eckue YCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: DJJIEKTPUYECKUNA 3BOHOK,
TeHepaTop MEPEMEHHOIO TOKA, IMHUU JIEKTPOIEpEaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoneOaTeIbHON CUCTEMBbI (MIPYKUHHBIA MM MaTeMaTHUeCKUH
MasITHHK).

Habmotenue 3aTyxaromux KoneOaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOaHUH.

Hab6mronenue pezonanca.

CB00OO/IHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHHUS.

OcuunorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa U HamlpsOKEHUS OT BPEMEHH) AJs
3JIEKTPOMAarHUTHBIX KOJeOaHUH.

Pe3onanc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOpa, KAaTYIIKU WHIYKTUBHOCTU U
KOHJIEHCaTopa.

Monenb TUHUY 3JIEKTPOIEPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCHMOCTH NEPHOAA MAJIBIX KOJIEOAHUH I'py3a HA HUTU OT JJIMHBI HUTH U
Macchl Ipys3a.

HccnenoBanne MNEpeMEHHOIO TOKa B LENM M3  IOCIENOBATEIBHO COEIAMHEHHBIX
KOH/IEHCaTopa, KaTyILIKU U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckue BOJIHBI, yciaoBHs pactipoctpaneHus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BojiHbl. [lomepeuHble M mpoposbHble BOJHBL MHTepdepeHuus u nudpakuus
MEXaHUYECKUX BOJH.

3Byk. Cxopocth 3ByKa. [ poMkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

OJNEKTPOMAarHUTHBIC BOJIHBL. YCIIOBHS HW3JIy4CHMS DJEKTPOMAarHWTHBIX BOJIH. B3anMuas
opueHTtauus BektopoB E, B, V B anekrpomarHuTHoW BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpakK€HUE, MpeJoMIIeHHe, Moispu3auus, auppaxuus, uHTepdepeHuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ilkana 3J1eKTPOMAarHUTHBIX BOJH. [IprMEeHEHME 3JEKTPOMATrHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguoCBA3H U TeNeBUACHUA. Pagronokamnus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOILEH Cpeibl.

TexHuyeckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHUE: MY3BbIKAJIBHBIE MHCTPYMEHTHI,
YIBTPAa3BYKOBasi AMArHOCTUKA B TEXHUKE W MEIWMLMHE, panap, paaHuONpPHUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIpoOCTpaHEHHUE MOMEPEYHBIX U MPOJOTBHBIX BOJH.

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa
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Koneo6:mromieecs Teno kak UCTOUHUK 3BYKa.

Habmoienue orpaskeHus ¥ MPETOMIICHHS] MEXaHUYEeCKUX BOJH.

Habmonenue nnrepdepeHunu u AUPpakiiui MEXaHUUECKUX BOJH.

3BYKOBOM pE30HAHC.

Habmroienue cBs3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIMTYAOH W YacTOTOM
KoJIeOaHuH.

UccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE, IMPEIOMIICHUE,
nonsipu3anus, 1udpaxuus, THTepepeHLus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsaMmonnHeitHOe paclipOCTpaHEHHUE CBETA B OJJHOPOJIHOM CpeJie.
JIyu cBera. TouedyHbll HCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHme M300pa)KEHWH B TIJIOCKOM
3epKajie.

[Ipenomnenue cBera. 3akoHBl TpeTOMIIEHUS cBeTa. AOCONIOTHBI IOKa3areb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yrosi MOJHOrO BHYTPEHHETO
OTpaXkKEHUSI.

Hucniepcus cBera. CnoxxHbIN cocTaB Oenoro cera. L[Ber.

ColOuparoie M pacceuBaroliye JUH3bl. ToHKasg nuH3a. DOKycHOE paccTOsiHME U
ornTuyeckas cuiia TOHKOM muH3bl. [locTpoeHne n3o0paxeHnii B COOMPAIOIINX U PACCENBAIOIINX
nuH3ax. @opMysa TOHKOW JIMH3bI. Y BEJIUUYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonmnoBass ontuka. HWuTepdepenmus cBera. KorepeHTHble HCTOYHMKH. Y CIIOBHS
HaOJI0/IEeHUS] MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(Da3HBIX
KOT'€PEHTHBIX UCTOYHUKOB.

Hubpakus ceera. Judpakuumonnas pemérka. YciaoBue HaOMIOJCHHS TJIaBHBIX
MaKCHMYMOB TIPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha U(PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckne yCTpoHCTBa M NPAKTHMUECKOE NPHUMEHEHHE: OYKM, Jymna, ¢oroamnmnapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TENeCKON, BOJOKOHHAs ONTHKA, AU(PPaKIMOHHAS
pemeETKa, TOASTPOUST.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpoCTpaHEHUE, OTPAXKEHHE M MpelomiieHue cBeta. OnTuyeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moienb CBETOBO/IA.

WccnenoBanue cBONCTB N300paXeHU B JTMH3aX.

Mopenu MUKpOCKOIIa, TEIECKOomna.

Habntonenue narepdepennnu cera.

Habmtonenue nudpakuuu cera.

Habmronenue nucnepeun cBera.

[TonmydeHue ciekTpa ¢ IOMOILBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ mOMONILI0 TU(PPaKIIMOHHON PEIIETKH.

Habmonenue nmonsipusanuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

N3mepenue nokasarens NpeaoMIEHUs CTEKIIA.

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO

KyxHuHa Bepa AnexcaHapoBHa
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HccnenoBanue CBOMCTB M300payKEHUM B JIMH3aX.
Habmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crielIuAIbLHONH TEOPUH OTHOCUTEIbHOCTH

FpaHI/II_IBI MNPUMCHUMOCTHU KJIaCCHUYECKON MEXaHUKH. HOCTyJ'IaTBI CHCI.[PIEUIBHOIZ TCOpHUUn
OTHOCHUTCJIBHOCTHU: HWHBAPHWUAHTHOCTL MOAYJISA CKOpPOCTH CBC€Ta B

BAKyyMe, MPUHIUII
OTHOCUTEIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeUIEHUE BPEMEHH U COKPALCHUE UTHHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBL.

CBs13b Macchl ¢ aHeereﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILIBI. 9Hepr1/1;1 IIOKOA.

Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Inemenmeol K6anmoeoii onmuKu

®otonsl. Popmyna [lnanka cBsi3u sHEprun (HOTOHA C €r0 YACTOTOW. DHEPrus U UMIYIbC
(dotoHa.
OtkpeiTie u wuccnenoBanue ¢orodpdekra. Ombitet A. T. CromeroBa. 3aKOHBI

dborordekra. Ypasuenue Ditnmreitna ais Gorodddekra. «KpacHas rparuiay Gorodddexra.
Hasnenue ceera. Onbithl [1. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHUYEeCKHEe YCTPOMCTBA W TPAKTHYECKOE MPUMEHEHHE: (OTOAIEMEHT, (OTOMATUHK,
coHeuHasi barapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(pPeKT Ha yCTaHOBKE ¢ IUHKOBOM MJIACTUHOM.

Uccnenosanue 3axkoHOB BHENIHET0 GpoTodddexTa.
Cseronuopn.

ConnHeunast 6arapes.
Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -wyactuil. I[limanerapHas
Mmojens atoMma. Iloctymarer bopa. U3nydenne n mornomeHne (GOTOHOB MpPU MEPEXOJe aToMa ¢
OJTHOTO YpOBHS »HEpruM Ha napyroi. Bunpl cnextpoB. CHekTp ypOBHEW SHEpruu aroma
BOZOpOAA.

Bonnossle cBolicTBa yactull. Bonuel ne bpoinsa. KopnyckynsipHO-BOJIHOBOW Tyann3M.

CrioHTaHHOE U BBIHYKJEHHOE U3J1yUYCHHE.

TexHuyeckue ycTpoiicTBa W IPAKTHUECKOE IPUMEHEHHE:
(cexkTpocKoI), Ma3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenre AIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHeRvaTbIX COEKTPOB U3ITyUEHUSI.
Jlazep.

CHCKTpaHBHBIﬁ aHaJInu3

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habmronenue nuaeigaToro cnekrpa.
Tema 3. Amomnoe s0po

Onepatop 3710 000 "KomnaHus "TeH3op" ———
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

«CpegHsaa O6weobpasoBaTtenbHas LLkona N22» r.Cumdpeponons, MBOY,
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OKCIIEpUMEHTBI,  JTOKa3bIBAIOIIME  CJIOXHOCTh CTpOCHUS  sijpa. OTkpsITHE
paguoaktuBHOCTU. OnBITH Pe3epdopaa mo onpeneieHnio cocTaBa paioakTUBHOTO U3ITy4EHUSI.
CoiicTBa anb(a-, 6era-, raMma-u3nydeHus. BnusHue paaroakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHe mpoToHa M HeWTpoHa. HyxionHas mognens sanapa ['eitzenOepra—lBaneHko.
3apsn sapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacnaz. DJIEKTpOHHBIA M MO3UTPOHHBIN Oera-pacmaa. ['amma-uznydenue. 3aKoH
palMOaKTUBHOTO pacmaa.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JleekT macchl siipa.

SnepHble peakuuu. JlelieHUe U CUHTES SAEP.

Snepubiii  peaktop. Tepmosimepusii cuHTe3. [IpoOieMbl M TEPCHEKTHUBBI  SIIEPHOM
SHEPreTHUKU. JKOJIOTNYECKUE ACTIEKTHI IACPHON IHEPTETUKH.

DnemMeHTapHbIe YacTUullbl. OTKPBITHE MO3UTPOHA.

Mertonbl HaONIIOACHUS U PETUCTPAIIUU IIEMEHTAPHBIX YaCTHII.

OyHaamMeHTaIbHbIe B3auMoAecTBus. EAMHCTBO pu3NuecKoil KapTUHBI MUpA.

TexHuyeckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHHUE: J103UMeETp, Kamepa BuibcoHa,
SIIEPHBIA peakTop, aTOMHas Oomoa.

Jlemoncmpayuu

CuéTYnK HOHU3HUPYIOLIUX YACTHII.

Yuenuueckuii skcnepumenm, nabopamopuule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMHUM U ACTPOPU3UKHU

Ortanbl  pa3BUTHS  acTpoHOMHH. lIpuknagHoe ©  MHUPOBO33PEHUYECKOE 3HAUYEHHUE
aACTPOHOMMUM.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, INIAHEThI, UX BUIUMOE ABHKCHHUE.

ConHedyHas cucrema.

Connne. ConHeuHass akTUBHOCTb. McTounuk sHeprum ConHia u 3BE3A. 3BE3MABI, HX
OCHOBHBIC XApPaKTEPUCTHUKHU. Jluarpamma «CHEKTPaJbHBIA KIacC — CBETHUMOCTbY». 3BE3/bI
[JIaBHOM TMOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsi 3BE3] TJIABHOM
MOCJIeI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBbIE NIPEACTABICHUS O
MIPOUCXOXKIEHNHU U 3Bomonu ConHIa U 3BE3/1. DTarnbl )KU3HU 3BE3I.

Mueunsiii [1yTe — Hamia I'anaktuka. [lonoxenue u nuxkenne ConHua B ['anaktuke. Tumbl
rajakTuk. Panuoranaktuku u kBa3zapsl. UEpHbIE ABIPHI B siIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa0O0ma. Pa3Geranue ramakTtuk. Teopus
Bonwmoro B3peiBa. PenrkroBoe n3nyueHue.

MacmtaGHast ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie mpobieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habumtoienust HeBOOPYXEHHBIM TJIa30M C UCHOIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUIS OTIPEICTICHUS MOJIOKECHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noxyumapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, mianer, Mneunoro [lyru.

Oo6o0mariee NoBTOpeHNE

Onepatop 3710 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
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Ponp ¢uswku u acTpoHOMHM B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COLIMAIbHONH |
ITUYECKON cdepax IesATEIBHOCTH 4YelOBEKa, pOJb W MeCTO (PU3UKH U AacCTPOHOMHH B
COBpEMEHHOW HAay4YHOH KapTUHE MHUpa, poiib (GU3NYECKOW Teopun B (HOPMHPOBAHUU
MpeCTaBICHNUN 0 (prU3HUECcKOi KapTHHE MHPa, MECTO (PU3NIECKON KapTHHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O PUPOJIE.

MexnpeaMeTHble CBSI3U

N3ydyenne kxypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce ocCymIecTBISETCS € Y4ETOM
COJIEPKATEIIbHBIX MEXIPEAMETHBIX CBsI3ed C KypcamMH MaTEeMaTHUKH, OWOJOTHU, XWUMHUH,
reorpauu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsimusi, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAyYHOrO MO3HAHMS:
SBJICHWE, HAy4YHbIH (akT, rumoresa, (Qu3uveckas BeIMYMHA, 3aKOH, TEOpHs, HAONIIOJICHUE,
JKCIIEPUMEHT, MOACIIUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOXKJECTBO, BEKTOPHI U HX
MPOSKIIMA HA OCH KOOPJIWHAT, CIOXKEHHE BEKTOPOB, MPOM3BOIHBIC JJIEMEHTAPHBIX (YHKIUH,
MIPU3HAKU MTOI00MS TPEYT OIbHUKOB, OIPEEIeHHE TUIOMIAIU TUIOCKUX QUryp u o0bEMa Te.

buonoeus: »snexTpuyueckue SBICHHUS B JKUBOW MTPHUPOAE, KojeOaTelbHBbIC IBUKEHUS B
KUBOM TPUPOJIE, ONTHUYECKUE SIBJICHUS B JKMBOM MPUPONE, NEHUCTBHE pPAJMALlUM HA JKUBBIC
OpraHU3MBI.

Xumus: CTpoeHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPIBIX TeT,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIC TIOMIOCA 3E€MITH, 3aJIe)KH MarHUTHBIX Py, GOTOoChEMKA 3€MHOMA
MMOBEPXHOCTH, IPEICKA3aHUE 3EMIIETPSICEHMI.

Texnonozus: MTUHUU DIIEKTPOIIEpead, TEHEPATOP MEPEMEHHOIO TOKA, JIEKTPOABUIATElb,
WHIYKIMOHHAs Te4b, pajaap, paauonpuéMHUK, TENeBU30p, aHTeHHa, TeiedoH, CBU-meus,
MPOEKITMOHHBIN arnmapar, BOJIOKOHHAsI ONTHKA, COJIHEUHas OaTapes.

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUA

OcBoenne ydeOHoro mpeamera «Pu3uka» Ha ypOBHE CpeAHEro oOIero oOpa3oBaHUs
(6a30BBIl  ypOBEHb) JOMKHO  OOECHEYHUTh  JOCTHKEHHE  CIEIYIOIIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMTPEAMCETHBIX O6pa3OBaTeJ'IBHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS ydeOHoro mpenmera «@Du3MKa» JOIDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMENH JMYHOCTH, CHCTEMOWH IIEHHOCTHBIX OpWEHTAIMi, MO3UTHBHBIX BHYTPEHHUX
yOeXIEHH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOrO  OOIIecTBa,
pacmypeHue XU3HEHHOTO OIbITa M OIBITa JIATEIHHOCTH B MPOIECCEe Pean3allid OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIBHON JEITEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCcKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh  TPAXKIAHCKOW TO3WIUM  OOy4aroIierocss Kak akKTUBHOTO U
OTBETCTBEHHOT0 4JIeHa POCCHICKOro 00IeCTBa;

NPUHATHE TPAJAULIHNOHHBIX OOIIEYETIOBEUYECKINX T'YMAHUCTHUECKHMX M JIEMOKPAaTHYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpECaX TI'PaKIaHCKOro OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABJICHUHU B 00pa30BaTENIbHOIM OpraHu3alllu;

yMEHHE B3aWMOJEHCTBOBATh C CONHMAIBHBIMH HHCTHTYTaMH B COOTBETCTBHH C HX
(GYHKUIMSMHU M Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHTapHOU M BOJIOHTEPCKOM JIESITEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHUPOBAHHOCTh POCCUNCKON I'pakJaHCKON MJIEHTUYHOCTH, HAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHUSM POCCHUCKHAX
y4E€HBIX B 00J1aCTH (PU3MKH U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOT O MIOBE/ICHUS;

CIIOCOOHOCTH OIICHHWBATh CHUTYAIMIO M NPHHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTHPYSACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B JIETEILHOCTH YUEHOTO;

OCO3HAHME JINYHOT'0 BKJIaJa B TIOCTPOCHHUE YCTOMYUBOTO Oy/IyIIero;

4) 3¢TeTHYeCKOro BOCIIMTAHMA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYasi 3CTETHKY HAyYHOT'O TBOPYECTBA, MIPUCYIIETO
(u3nueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHUS

UHTEpEC K pasIuuHbiM cdepaM NpodecCHOHANBHOW AEATENbHOCTH, B TOM YHCIC
CBSI3aHHBIM C (U3MKOH U TEXHUKOH, YMEHHE COBEpILIaTh OCO3HAHHBIA BBIOOp Oymaymiei
npodeccuy U peaTn30BbhIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIOCOOHOCTh K O0pa30BaHMIO MU CaMOOOPA30BaHMIO B 00JaCTH (PU3UKHU Ha
NPOTSHKEHUH BCEH )KM3HU;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS
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C()OPMHUPOBAHHOCTh 3KOJOTMUYECKOM KYyJIBTYpbl, OCO3HAHUE TJI00aJBHOrO XapakTepa
HKOJIOTHUECKUX MPobIem;

IUTAHUPOBAHKME M OCYLIECTBIICHUE [EHCTBUI B OKPY)KAIOLIEH Cpelec Ha OCHOBE 3HAHUSA
LeJIed yCTOMYMBOrO pa3BUTHs YEII0BEUECTBA;

pacIiMpeHHe OmnbITa JEATEIBHOCTH JKOJOTMYECKOW HAINPaBIEHHOCTM Ha OCHOBE
HMMEIOLIUXCS 3HAHUM 110 PU3UKE;

7) HEHHOCTH HAYYHOT'O TIO3HAHHUSI:

c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3HMUECKON HAYKH;

OCO3HAHUE LIEHHOCTH HAay4yHOMU JEATEeIbHOCTH, TOTOBHOCTh B MpOLECCE U3YyUEHUs (PU3UKU
OCYLIECTBJIIAThH IIPOCKTHYIO U UCCIIEI0BATEIbCKYIO NE€ATEIbHOCTD HUHANBUIYAILHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

I[Ho3HaBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornvyeckue a1ecTBUS:

CaMOCTOSTENFHO (OPMYIHUPOBATh U aKTyalH3UpOBaTh MPoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENEIIATh UEIU AEATEIbHOCTH, 3a1aBaTh IApaMETPbl U KPUTEPHUH UX JOCTUKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHSI B paCCMATPUBAEMBIX (DU3UYCCKUX SBJICHUSAX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS MaTePHAITLHBIX
U HEMaTEpHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JESITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKH NIOCIIEACTBUN IEATEIIbHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATH PA0OTy B YCIOBUSX PEAIBHOTO, BHUPTYAIBHOTO H
KOMOMHHPOBAHHOT'O B3aMMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIJICHHUE MPU PEIICHUH KH3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS.

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHATHAMH M METOJAaMH (HU3UYECKOM
HAYKH;

BJIQJICTh HaBBIKAMU Y4Y€OHO-MCCIICAOBATEIbCKOM M MPOCKTHON ACSITEIHHOCTH B 00NAacTH
(hU3HUKHN, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS 3a/1au
(hbU3UYECKOro conepkaHusl, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB ITO3HAHHS;

BJIAJICTh BHJAMM JICATEIIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIpPETALUH,
MpeoOpa3oBaHUI0O M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTyallMsX, B TOM YHCIE MpH
CO3/IaHUU Y4EOHBIX MTPOEKTOB B 001aCTH (PU3HKHY;

BBIABJIATH NPUYUHHO-CIICIICTBEHHBIE CBS3M U AaKTyaJlu3UpOBaThb 3a7ayy, BBIABUTAThH
TUIIOTE3y €€ pEelIeHUs, HaXOIUTh apryMeHThl JJIsl JI0KA3aTebCTBA CBOMX YTBEPKICHUI,
3a7aBaTh MapaMeTPbl U KPUTEPUHU PELICHUS;

AQHAIIM3UPOBATh TOJYYEHHbIE B XOJ€ PEIICHUS 3aJadyd pe3yJbTaThl, KPUTHYECKHU
OLIEHMBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/ladyll B OOpA30BaTEIbHON JESATENbHOCTH, B
TOM YHCJIC TIPH U3yICHUH (DU3UKH;

AaBaTb OLICHKY HOBLIM CUTYAIIUAM, OLICHUBATH HpI/IO6peTéHHLII71 OIIBIT,
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YMETb [IEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUUYECKYIO 00JIACTh KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE UJIEH, PEAIaraTh OpUTHHAIIBHBIE TOAXO0/IbI U PEIICHUS;

CTaBUThb HpO6JIeMI>I " 3aJla4¥, JOIMYCKAIOIIHE AJIbTCPHATHBHBIC PCIICHU.

PatGora ¢ undopmanmeii:

BJIaACTb HABbIKaMHU ITOJTYYCHHA I/IH(i)OpMaIlI/II/I (1)I/I3I/I‘-I€CKOFO COACPIKaHUA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIATH TOUCK, aHajdu3, CHUCTEMAaTH3alUI0 W
MHTEpIpeTanio HHPOPMALMK Pa3INdHbIX BUJIOB U ()OPM MPECTABIICHUS;

OLIEHUBATH JOCTOBEPHOCTh HH(OPMAIIHH;

UCIOJb30BaTh CPEACTBa HMHMOPMALIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
PCHICHUKN KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OPraHU3allUOHHBIX 3aJad C COGHIOIIGHI/IGM
TpeOOBaHMIl SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOpM WH(OpMAIMOHHON 06€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOr0 COAEP)KaHHUA B pa3IUYHBIX (opmarax ¢ y4E€ToMm
Ha3HauyeHUs WHGPOPMALMM W LEJIEBOM AayAWTOPHH, BBIOMpas ONTHUMAJIbHYIO (QopMmy
MIPE/ICTaBJICHUS U BU3YyaTH3aI[1H.

KoMmyHHKaTHBHBIC yHUBepCaJIbHbIE y4eOHbIE JeHCTBHUSA:

OCYILIECTBIIATH OOIIEHNE Ha YPOKax (PM3UKHU U BO BHE-YPOUHOU JESTENbHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYalluid U CMATYATh KOH(JINKTHI,

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOIb30BAHHEM SI3BIKOBBIX
CPEICTB;

MOHHUMATh U HCIIONb30BaTh MPEUMYIIECTBA KOMaHTHONW U UHANBUAYAILHOM paOOThI;

BbIOHpaTh TEMATUKy U METOJAbl COBMECTHBIX JAECUCTBUM C Y4ETOM OOLIMX HHTEPECOB U
BO3MO)KHOCTEW Ka)KJI0I'0 WIEHA KOJUIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBATH M KOOPIUHUPOBATH
JNEUCTBUS MO €€ JIOCTHIKEHHUIO: COCTAaBJIATh IUIAH JEHCTBUM, paclpeneisaTh poild € Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yJIbTaThl COBMECTHON padOoThI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJa U KAXKJOr0 YYaCTHHKA KOMaH[bl B OOIIMN pe3ynabTar
0 pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE IPOEKTHI, OLIEHWBATH HAEU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh IO3UTUBHOE CTPATErMUYECKOE IIOBEJCHHE B Pa3JIMYHBIX CUTYalLUsX,
MPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, ObITh HHUITMATUBHBIM.

PeryasiTuBHBIC yHUBepcaIbHbIe y4eOHbIE 1eiCTBHSA
Camoopranu3zaums:
CaMOCTOSITENTFHO OCYIIECTBIIATH IO3HABATEIBHYIO ACATEIILHOCTE B 00NacTH (U3UKU U
aCTPOHOMUHU, BBISABIIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTAaBJIATH IIJIAH PEIIEHUs PAcUETHBIX M KAYECTBEHHBIX 3a/ay, IUIaH
BBITOJTHEHUSI MPAKTUYECKOH paboThl € Y4ETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEIIOUYTECHH;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacipsaTb paMKH yqe6Horo npeaMeTa Ha OCHOBC JIMYHBIX Hpe)IHO'-ITeHI/II\/'I;
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JIeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OlICHUBATh TPUOOPETEHHBIN OIBIT;

crocobcTBOBaTh (DOPMUPOBAHHMIO U TIPOSIBJICHHIO JPYIUIMU B 00nacTé  (DU3HKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLMOHAIBLHBII HHTELJIEKT:

JlaBaTh OICHKY HOBBIM CHTYallUsM, BHOCHTb KOPPEKTHBBI B JEATEILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YIIHTATOB LIEIISIM;

BJIQ/IETh HABBIKAMH TTO3HABATENLHON pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBUI
Y MBICITUTEIIFHBIX MTPOIIECCOB, UX PE3YIbTATOB U OCHOBAHHIA;

UCTIOJIb30BaTh MPUEMBI pe(IIEKCUU JUTS OLICHKU CUTYAIlMH, BEIOOpAa BEPHOT'O PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PEUICHUS 110 MX CHIKCHHIO,

[IPUHUMATb MOTUBBI U ApI'YMEHTHI APYTUX IIPU aHAIIU3€ PE3YJIbTATOB AEATEIIbHOCTH;

NPUHUMATH ceOs1, TOHMMasi CBOU HEIOCTATKU M JOCTOWHCTBA,

[IPUHUMATb MOTUBBI U API'YMEHTHI APYTUX IIPU aHAIIA3E PE3YJIbTATOB AEATECIIbHOCTH;

NPU3HABATH CBOE MPABO ¥ MPABO JAPYIHX HA OIIHOKH.

B mponecce NOCTUKCHHUA JINIYHOCTHBIX PE3YJIbTATOB OCBOCHH ITPOrpaMMbI IO (bI/ISI/IKe JJIA
YPOBHSI CpeHET0 O0IIero obpazoBaHUs y OOYYAIOIIMXCS COBEPIIEHCTBYETCS IMOLMOHAIBHBIH
WHTEJUIEKT, MPEAIONIaralonui COpMHPOBAHHOCT:

CaMOCO3HAHUS, BKIIIOYAIOIIET0 CIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHAIILHOE COCTOSIHUE,
BHJICTh HANPABJICHUS PAa3BUTHs COOCTBEHHON AMOITMOHAIILHON c(hephl, OBITh YBEPEHHBIM B ce0e€;

CaMOpPCryJImpoBaHusd, BKIIIOYAIOLICTO CaMOKOHTPOIJIb, YMCHHC MNpUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIHHBIM
HU3MCHCHUAM U IIPOABJIATH FI/I6KOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMM, BKIIOYAKOIIEH CTPEMIICHHE K JOCTIKCHHIO IIETH U yCIeXy,
OIITUMU3M, UHUIUATHBHOCTb, YMCHHC I[eﬁCTBOBaTI: HUCXO0Os U3 CBOUX BO3MO)KHOCTeﬁ;

OMIIATUH, BKIIIOYAKOIIEH CIIOCOOHOCTh TMOHMMATh 3MOIMOHAIBHOE COCTOSHHE APYIHX,
YUYHUTBIBATH €T0 IPU OCYIICCTBICHUHA 06HICHI/I$I, CIIOCOOHOCTD K COYYBCTBHUIO U COICPCIKUBAHHIO,

COLIMATBHBIX HABBIKOB, BKIIFOUYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHUS C IPYTHMH
JTIOAbMHU, 3a00TUTHCS, TPOSBIISATH HHTEPEC U pa3peniarb KOH(IUKTHL.

INPEAMETHBIE PE3YJIBTATDI

K xonny oOyuenus B 10 kiacce mpenaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb C()OPMHPOBAHHOCTh y 00yUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpPUMEpax pojb U MECTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOM
HAay4HOU KAapTUHBI MHUPA, B Pa3BUTHUU COBPEMEHHON TEXHMKU U TEXHOJIOTWM, B IPAKTHYECKOH
JESITEIbHOCTH JIFOCH;

YUUTBIBATh TPAHUIBI TPUMEHEHHUS HM3YyYEHHBIX (DU3MUECKUX MOJeNel: MaTephalibHas
TOYKa, MHEpLHaJIbHas CUCTEeMa OTCuéTa, aOCONIOTHO TBEPIOE TENO, UJICalbHBIA Ia3, MOAEIN
CTPOEHHMS Ta30B, )KMJIKOCTEH U TBEPABIX TEN, TOUCUHBIH AIEKTPUUYECKHUI 3aps]l IpU pEIIeHUU
¢u3nyeckux 3a1ay;

pacro3HaBath (GU3NUECKHE SIBICHHUS (TIPOIECCHI) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEUIECTBA MU DIJIEKTPOJMHAMMKHU:

PaBHOMCPHOEC H PaBHOYCKOPECHHOC HpﬂMOJ‘IPIHGfIHOG JIBUXXCHUEC, CBO60,Z[HOG nmaacHueE TEII,
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NBIDKEHHUE 110 OKPYKHOCTH, WHEpUHUs, B3auMojeicTBue Ten, auddysus, OpoyHOBCKOE
JIBMDKEHUE, CTPOEHHE >KUIKOCTEH M TBEPABIX Tel, M3MEHEHHEe o0bEéMa Tel NpU HarpeBaHUU
(oxJa’keHnn), TEIJIOBOE paBHOBECHE, UCIIapEHHe, KOHCHCalus, MIaBJIeHHe, KpUCTAIIM3al1s,
KHUIIEHHE, BJIa)XHOCTb BO3/yXa, MOBBIIICHWE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBsI3b MEXKAY IlapaMeTpamMHM COCTOSHHSA ra3a B M30NpOLEeccax, JJICKTpU3aLMs Tell,
B3aUMOJICHCTBUE 3aPs/10B;

OIMCBIBaTh MEXAHMUYECKOE JBM)KEHUE, MCIOJb3Ys (PU3UUYECKUE BEIMUYMHBI: KOOpIMHATA,
MyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHJla, UMIYIbC Teja, KHHETUYecKas
9HEprus, MOTEHIMajJbHas SHEPrus, MeXaHudeckas paboTa, MeXaHHMUYeCKass MOILIHOCTb;, INpHU
OIIMCAaHUU IPABWJIBHO TPAKTOBaThb (PU3MUECKUH CMBICI HCHOJIb3YEMbBIX BEIMYMH, MX
0003HAaYEeHUS M €IUHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C IpYrMMH BEJIMYMHAMY,

ONKCHIBaTh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SIBICHUS, HCIIOIB3YS
¢u3nyeckue BEIWYMHBL: JIaBIEHUE Tra3a, TeMIleparypa, CpeiHss KHHETHYecKas »>Heprus
XaOTHUYECKOI'0 JBMKEHMSI MOJIEKYJ, CpPEAHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYN, KOJIHYECTBO
TEIJIOThl, BHYTPEHHsISI 3HEprus, pabdora rasza, KO3(QQGHUIMEHT MOJE3HOro ICHCTBUS TEIJIOBOIO
JIBUTATEIS; IPY ONMCAHHUH MPABHIBHO TPAKTOBATH (PM3WUYECKUN CMBICI UCIIONb3YEMbIX BEITHUYHH,
uxX O0O3HAaYeHMs M EAMHHUILBL, HAXOAUTH (OPMYJbI, CBSA3BIBAIOIIME JAHHYIO (PH3UYECKYIO
BEJIMYMHY C JPYTUMHU BETUUUHAM;

OIKCHIBaTh M3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEILNECTBA M AJIEKTPUUYECKHE SIBJICHUS
(mporueccsl), UCIONIB3Ysl (PU3NYECKUE BEIMYMHBL AJIEKTPUUYECKUH 3apsi, 3JIEKTpUUYECKOe IoJIe,
HanpspKEHHOCTh  TI0JIS, ITOTEHLMAJ, pPa3sHOCTh IIOTEHIUAIOB; IpPU ONUCAHUM IPaBUIIBHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCHOIB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHUIBI
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETHUYHHAMU;

aHAJIM3UPOBaTh (PU3NYECKUE MPOLECCHl U SIBJICHUS, UCHONb3Yysd (U3NYECKUE 3aKOHBI U
MPUHIMIBL 3aKOH BcemupHoro tsaroreHus, |, |l u |1l 3akonsr HpioTOHA, 3aKOH coxpaHeHus
MEXaHWYECKOM SHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHLIUI CYNEPIIO3ULIMN CHJI, TIPUHLUIT
paBHOIpaBUsl MHEPLUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEILIECTBA, a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKONM 3HEPTUMU TEIUIOBOIO JIBUIKEHUS
MOJIEKYJI € aOCOJIOTHOM TeMmIepaTypoil, MepBblil 3aKOH TEPMOJAWHAMUKH, 3aKOH COXPaHEHHS
AJIEKTPUUYECKOr0 3apsiya, 3akoH KynoHa, mMpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAYKECHUE U YCIIOBUS (IPaHUIIbI, 001aCTH) IPUMEHUM OCTH;

OOBACHATH OCHOBHBIEC MPUHIIMIIBI ICHCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKHX YCTPOICTB;
pas3nuyarh ycjaoBUs MX 0€30MaCHOr0 UCIOIb30BAHUS B IIOBCEAHEBHON KU3HH;

BBIIOJIHATh SKCIIEPUMEHTHI 110 MCCIEAOBAHUIO (PU3MUECKUX SBICHUM U TMPOLIECCOB C
UCTONB30BaHUEM TPSMBIX W KOCBEHHBIX H3MEpPEHUH, Mpu 3TOoM  (HOPMYIHPOBATH
npobiemy/3ajayy M TUIOTE3y YYEeOHOro OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOT 0 000PYA0BaHUS, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJBI;

OCYILIECTBIISITh MPSMbIE UM KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEJIUYHMH, IPU ITOM
BBIOMPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHUs M MCIOJIb30BATh HM3BECTHBIE METOJbl OLIEHKU
MOTrPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXAY (U3NYECKMMU BEJIMYMHAMU C HUCIOJIb30BaHUEM
IOpSIMBIX U3MEPEHHUH, MpU 3TOM KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHPOBaTb pE3yJbTaThl
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MOJy4EHHOW 3aBHCUMOCTU (DPU3MUYECKUX BEIMYHMH B BUJAE TaOIMIl U rpadUKOB, J1€J1aTh BBIBOJbI
10 pe3yJIbTaTaM MCCIIEI0BAHNUS;

coOmoaTe mpaBuia Oe30MacHOro TpyJda MpU NPOBEACHHUH HCCIENOBAHUN B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeNIOBAaTeIbCKOW M  MPOEKTHOH JeATETBbHOCTH C
HCIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOICTB U 1ab0OpaTopHOro 000pYyJ0BaHUS;

pemath pacy€THble 3aJa4d C SBHO 3aJaHHOW (PU3MUYECKOHW MOJENBIO, HCIONb3Ys
¢u3nyeckre 3aKOHbl M MIPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBMS 3a7aull BHIOMPATh (PU3HUECKYIO
MOJieb, BBIIENATH (PU3NYECKHE BEIMYMHBI U (OPMYIbl, HEOOXOAMMBIE Uil €€ pelleHHUs,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOMy4YE€HHOI0 3HaYeHHs! (PU3NUECKON BEIIMUHMHBI,

pelaTh KayecTBEHHBIE 3a/1a4yM: BBICTPAMBATH JIOTMUECKH HENPOTUBOPEUYMBYIO ILIENOUYKY
paccyXJIeHUl C OMOpOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SIBICHUS;

UCIOJIB30BaTh IPHU pELIEHHHM Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAllMOHHBIE
TEXHOJIOTHH JUI TIOMCKa, CTPYKTYpHUPOBAaHUS, WHTEPIpPETAIMM U TPEJICTaBICHHUS y4eOHOU U
Hay4YHO-TIOMYJISIpHOW HMH(OpMAaIM, MOTYYEHHOW H3 Ppa3IMYHBIX HCTOYHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMYI0 HH(OpMaLIHIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YU€HBIX-(PU3HKOB B pa3BUTHE
HayKH, 00BsCHEHHE MTPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 10 (U3MKE B IOBCEJHEBHOM JKU3HU JUIS
obecrieueHus1 6€30MaCHOCTH MPU OOPALIEHUH ¢ TPUOOPAMU U TEXHUYECKHUMH YCTPOHCTBaMHU, JUIS
COXpaHEeHHUS 3/I0POBbsl M COOIIOACHUS HOPM HKOJIOTMYECKOro MOBEICHHS B OKPYKAIOIIEeH cpee;

pa0oTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IUIaHUPOBaTh paboTy
TPYIIbL, PAalMOHATIBHO pACHpPENeNiaTh OOf3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, afeKBaTHO OLIEHMBATh BKJAJ KaKJOI0 M3 YYaCTHUKOB I'PYIIbI B
peleHre paccMaTpuBaeMOil IPOOIIEMBI.

K xoniy oOyuenust B 11 kJacce mpeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxatb C()OPMHUPOBAHHOCTD Y OOYUAIOIIUXCSI YMECHHIA:

JIEMOHCTPHUPOBATh Ha MpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHHKH M TEXHOJOTHMH, B IPAKTUYECKON
JIeATeIbHOCTH JIFOJIEH, IEIOCTHOCTh M €JMHCTBO (pU3MUYECKON KapTUHBI MUPA,

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJeJe: TOouYeUHbIN
JNEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb ATOMHOT O s1JIpa IPU pelIeHnN GU3NYECKUX 3aa4;

pacrio3HaBaTh (U3NYECKUE SBICHUS (IIPOIECChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
9JIEKTPOAMHAMHUKU U KBAaHTOBOM (DM3MKM: 3JIEKTpUYECKask MPOBOANMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEWCTBHUSI TOKA, B3aUMOAEMCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
UHAYKIMS, AEHCTBHE MAarHUTHOTO MOl Ha MPOBOJHUK C TOKOM M JBIKYLIUICSA 3apsf,
3JIEKTPOMAarHUTHbIE KOJI€OaHUs U BOJIHBI, IPSMOJIMHENHOE pacpoCTpaHEHUE CBETa, OTPAKEHUE,
npeiromwsieHue, uHTepdepeHuus, audpakuus M HOIsApU3alUs  CBETa, JAUCHEPCUs CBETa,
dhoroanexrpudeckuii 3¢pdext (poroaddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTPa aTOMa BOAOPOJa, ECTECTBEHHAs! U UCKYCCTBEHHAs PaJUOAKTUBHOCTb;

OIIMCBIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
INEKTPUYECKYIO ITPOBOAMMOCTD PA3IUYHBIX CPEN) U BJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONb3ys (U3UYECKUE BEJIUYMHBL: AJIEKTPUUECKUIH 3apsja, Cuila TOKa, 3IIEKTPUUYECKOoe
HaIpspKEHUE, JIEKTPUYECKOE CONTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CUIIA,
Onepatop 340 000 "KomnaHus "TeH3op"
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paboTta Toka, MHAYKLUHMS MarHUTHOrO Mojs, cuia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTyIIKH, SHEPTHsl 3JEKTPHUUYECKOr0 M MArHUTHOTO MOJIeW, MepHoi W 4YacToTa KoineOaHWil B
Kose0aTeIbHOM KOHTYpE, 3apsj U cujla TOKa B MPOIECCe TapMOHUYECKUX AJIEKTPOMATHUTHBIX
KoneOaHui, (OKYyCHOE pacCTOSIHUE M ONTHYECKas CWJIa JIMH3BI, MPHU OMHCAHUHU IPABUIHHO
TPaKTOBAaTh (PUIUUYECKUIM CMBICI HCIIONB3YEMbIX BEIUYMH, WX OOO3HAUEHMsS] M €IWHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETHUYNHAMU;

ONKCHIBAaTh W3Y4YCHHBIC KBAHTOBBIC SIBICHUS U TMPOLECCHI, HUCHONB3YS (pu3nveckue
BEJINYMHBL: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus W
uMnynbe (OTOHA, TEpPUOA IMoiypacrajga, IHEpPrus CBSI3M AaTOMHBIX sJiep, NPU ONHCAHUU
MPaBMWJIbHO TPAaKTOBAaTh (PU3WYECKUN CMBICI HCIONb3YEMbIX BEIMYMH, WX O0O3HAUCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOLINE TaHHYIO (DU3MYECKYIO BEIUYMHY C IPYTUMHU
BEJTMYMHAMU, BBIUUCIISTH 3HaUeHUE (PU3UUECKON BETUUNHBL;

aHATM3UPOBaTh (PU3NYECKUE TPOLIECCHl U SIBICHUS, UCIONb3Yysd (U3NYECKUE 3aKOHBI U
NpUHLMIBL: 3aK0oH OMa, 3aKOHBI [IOCJIEAOBATEIBHOIO M MapaJyIeIbHOTO COEAMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyms—JIeHua, 3aKkOH 3JEKTPOMAarHWUTHOW HWHAYKIMHU, 3aKOH
MPSIMOJIMHEMHOIO PacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHEHHWE OWHIITEHHa s (GoTodPeKTa, 3aKOH COXPAHCHHUS HHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJIbCA, 3aKOH COXPAaHEHUs DJJIEKTPUUYECKOrO 3apsiia, 3aKOH COXPaHECHMUs
MacCOBOI'0 4YHMCIA, MOCTYyJaTbl bopa, 3aKOH paJuOaKTUBHOIO pacmnajaa, MpU STOM pas3InyaTh
CIIOBECHYIO (DOPMYJHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpak€HHE U YCIOBHs (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH,

OIpPENENATh HAIpPABJIEHUE BEKTOpPA MHIYKIMU MArHUTHOTO MOJSI IPOBOJHUKA C TOKOM,
cunbl Amniepa u cuiibl JlopeHiia;

CTPOUTH U OMHCHIBATh U300paKEHHE, CO3JaBaeMOE IIJIOCKUM 3epKajioM, TOHKOU JINH30;

BBIMONHATh SKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (DU3MYECKUX SBICHUM W TPOLECCOB C
HCIOJBb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEpPEHMH: 1pu 3ToM  (HOpMYJIHpOBAThH
nmpobieMy/3ajauy W TUNOTE3y Y4eOHOro OKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHHUSL, TPOBOAUTD OMBIT U POPMYIHPOBATH BHIBOIBI;

OCYILIECTBIISATh MpsIMbIe M KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUYMH, IMPH 3TOM
BBIOMpATh ONTUMAIBHBIN CHOCO0 H3MEPEHHS M HCIOJNb30BATH H3BECTHBIE METOJbl OIEHKHU
MOTPELIHOCTEW U3MEPEHUN;

HCCIIEZIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C HCIOIb30BAHUEM MPSMBIX U3MEPEHUII:
IIpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yibTaThl MOJYUYEHHON 3aBHCUMOCTH
(¢u3nuecKux BENWYMH B BHUAE TaOMUIl M TrpapuKoB, [elaTh BBIBOABI IO pe3yjibTaTaMm
HCCIIEA0BAHMS;

coOmoaTh TMpaBWia 0€30MacHOr0 TpyAa MPH MPOBEICHUU HCCIEIOBAHUNA B paMKax
y4eOHOr0 JKCHEpUMEHTa, YYeOHO-HCCIEeNIOBATEIbCKOW ¥  MPOSKTHOH JeATETBbHOCTH C
UCIOJIb30BaHNEM U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOro 000PYAOBAHMS;

pemate pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJENbl0, HCIONIb3Ys
¢u3nyeckre 3aKOHbl M MIPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337ayll BHIOUPATh (PU3HUECKYIO
MOJieb, BBIICNATH (PU3NYECKHE BEIUYUMHBI U (GOpPMYJbl, HEOOXOIUMBbIE s €€ pelieHus,
MPOBOJUTH PAcUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOT 0 3HaUeHU s (PU3NYECKOI BETMUNHBL;

peuiaTh KayeCTBEHHbIE 3aJayd: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUUBYIO LIEMIOYKY
paccyXJIeHUI C OMOPOi HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SBICHHUS;
Onepatop 340 000 "KomnaHus "TeH3op"
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UCIIOJIb30BaTh TPH PENICHWH YYeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHEIC
TEXHOJIOTHH [l TIOMCKa, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMM W TPEACTaBICHHUS Yy4eOHOW U
HAYYHO-TIOMYJISIPHOW MH(OPMAIUHM, TOJTYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJM3UPOBATDH MOTYIaEMYI0 HH(OPMAIIHIO;

OOBSICHATH TIPUHITUITBI JICHCTBHSI MAIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3IHvaTh
YCIIOBHS X O€30IMaCHOT0 MCIIOJIb30BAHMSI B IIOBCETHECBHON KHU3HU;

NPUBOJIUTH MPUMEPHI BKJIAJAa POCCHICKUX M 3apYOCIKHBIX YUEHBIX-(PH3MKOB B pa3BHTHE
HayKH, B 00BSICHEHHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA,

UCIIOIb30BaTh TEOPETUYECKUE 3HAHUS MO0 (U3MKE B TOBCEAHEBHOM IKM3HU IS
oOecrieueHust 6€30MaCHOCTH MPH OOPAIEHNUU ¢ TPUOOPAMU U TEXHHYECKUMH YCTPOMUCTBAMHU, IS
COXPaHEHUS 3JI0POBBS M COOJIOICHUSI HOPM DKOJIOTHYECKOT0 MTOBEACHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B TPYIIE C BHITOTHEHUEM PA3IMYHBIX COIUABHBIX POJIeH, MIIAHUPOBATh paboTy
IpyNNbl, palMOHAIBHO paclpedesaTh OO0S3aHHOCTM M IUIAHMPOBAaTh JESTEIbHOCTH B
HECTaHJAPTHBIX CHUTYAllUsX, aJCKBAaTHO OICHWBATh BKJIAJl KaKIOIO M3 yYaCTHUKOB T'PYIIIIHI B

peleHre paccMaTpuBaeMOil IPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue pa3eoB U TeM uudpoBbie
Ne n/m P Kontposabnusie | JlabopaTopHble (ipp )
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUA
bubmuoreka [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 https://m.edsoo.ru/7f41b72
Hroro no pazueny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaritka ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bub6mmoreka [JOK
2.3 3aKOHBI COXpAaHEHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bF72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nmmoreka [JOK
32 OCHOBBI TEPMOHHAMHIH 10 ! https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHHSI BEILIECTBA. 5) bubnuoreka LIOK
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®a30BbIe MEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
41 Snexpocrania 10 : g medoo LT
492 ITocTosHHbBIN 3neKTpUYecKuil TOK. Toku B 12 1 5 bubnuorexa [{OK
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 6

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMMUCHIO

«CpepHsasa O6weobpasoBaTtenbHas LLkona N22» r.Cumcpeponons, MBOY,
KyxHuHa Bepa AnekcaHapoBHa

Onepatop 340 000 "KomnaHus "TeH3op"

21.10.24 08:53 (MSK) Mpocras noanuce



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KonmnuecTBo yacoB DJIEKTPOHHbIE
HanMeHoBaHUe pa3ieioB U TeEM uugpoBbie
Ne ni/m P Konrtpoasnbie | JlaGopaTopHbie (mudpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTbI
pecypcsl
Paznea 1. JIEKTPOAUNHAMUKA
11 MaruauTtHoe nose. J1eKTpOMarHuTHas 11 1 3 bubmmoreka [IOK
' VHIYKIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUS U1 BOJTHbBI
21 MexaHn4ecKue 1 3JIEKTPOMarHuTHbHIE 9 1 bubanoreka [HOK
' KoneOaHus https://m.edsoo.ru/7f41c97¢
99 MexaHn4ecKHue 1 JIEKTPOMarHuTHbBIE 5 1 bubnunoreka LIOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
Bu6nuoreka IJOK
23 Onritia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro mo pasnery 24

Pazzen 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI ClIeIIMaIbHON TEOPUU 4 1 bubmuoreka [JOK
' OTHOCHUTEILHOCTH https://m.edso0.ru/7f41c97¢c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 OeMeHThI KBAHTOBOI OIITHKH 6 Bubnunoreka [JOK
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https://m.edsoo.ru/7f41c97c
bu6nunoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A71pO S https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3UKHI 7 ft?iH;;T:;i)ouﬁﬁ £41c07c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 O6o0miaromee MOBTOPEHUE 4 ]r?tlfriH/I;I;T::;;?r%/I; £41c97¢
Hroro no pazgeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 3 7
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

@usnka: 10-# kmace: yuyeOHuk s obmeoOpa3oBaTenbHbIX opranuzaunid/I . 1. Mskures,
b.b.byxosues, H.H.Cotckuii ; mog pea. HA.IlapdentneBoit. — M.: U3natenscTBO
«IIpocBemenue»

®dusuka: 11-# kacc: yuyeOHuUK 11 o01eodpa3oBarenbHbIx opranuzanuii/I".51.Mskuies,
b.b.byxoBue, H.H.Cotckuii ; mox pea. HA.IlapdentreBoit. — M.: M3naTenbcTBo
«IIpocBemenue»

HMHTEPHET

http://resh.edu.ru/ - O6pa3oBarenbHbIN OpTan «Poccuiickas 31eKTPOHHAS IIIKOTa»

https://lesson.academy-content. myschool.edu.ru/ - bubmmoreka IIOK

http://www.edu.ru/ - Poccuiickoe obpa3oBanue- (eaepatbHbIi mopTai

http://www.ege.edu.ru/ - Odunuanshsiii caiir EI'D

http://www.fipi.ru/ - Marepuanst EI'D u THA

http://www.math.ru - Komiekuus KHUT, BUACO-ICKIUi, TO00pKa 3aHUMATETbHBIX

MareMaTnueckux ¢akros. MHpopmanus 06 onuMIuanax, HayqHbIX MIKOJIaxX 0 MaTeMaTHKe.

Menuareka

http://school-collection.edu.ru - Xpauuuiiie eIHHON KOLIEKIIUU [H(GPOBHIX
00pa3oBaTeIbHBIX PECYPCOB, T/I€ MPEACTABIICH IIMPOKUIT BHIOOP AJIEKTPOHHBIX TOCOOHIA

http://fcior.edu.ru - XpaHuiuiine HHTEPAKTUBHBIX AJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
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