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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHon
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (pU3MKEe HamnpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb peaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIW M3y4YeHUs (U3UKU HA YPOBHE CPEIHEro oO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpY)KarollleM MHpeE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
NpPUMEHEHNE PU3NYECKUX 3HAHUH ONpPEeIIIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOWCTBaMHM U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUpa 00ydaroIuxcsi, B (OPMHUPOBAHUE YMEHUN MPUMEHSThH
Hay4YHBI METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca GpU3nKi 00beJUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMana (GU3nYecKoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUsI PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
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TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPHUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, IJISi ONUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTeMHO-IeATEIbHOCTHBINA MOAX0 B Kypce (U3MKH peau3yeTcs MPekIe BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBISIETCS Yy4YaCTHHUKAaMU 0O0pa30BaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIUYMH U TOCTAHOBKY OIBITOB IO MPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIONINE IPUMEHSATh U3YUE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3fielia Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolled >KU3HH, TpeOyromue BbhIOOpa (DU3MYECKOW MOJICNH Il CUTYallMH IPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHETa (PU3MKH MM B YCIOBHIX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabunere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3NKe YIeHUYIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMIOHHOE 000PYI0BaHHE.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaboparopHoe 00opyAOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTopHOro 00OpyIOBaHMS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (dopMupoBaHHEe HWHTEpeca M CTPEMJICHHS OOYYAIOIMMXCS K HAYYHOMY HW3YYCHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4yeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;
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e (opmupoBaHue YMEHUI OOBSICHATH SBJICHHS C UCMOJIb30BaHUEM (DM3HUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHuE NPEICTABICHUNA O poiu (PU3MKHU AJI1 PA3BUTUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce

U3ydeHust Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e [puOOpeTeHHe CHCTEMBbl 3HAHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, HIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

e (opMupoBaHHE YMEHHMH TNPUMEHATH TEOPETHYECKHE 3HAHHUS s OOBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

® OCBOCHHE CIOCOOOB pELICHUS Ppa3IUYHBIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOM
MO/IEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/JaHne (PU3NIECKON MOJIeNH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

® [OHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYIECKUX MPOIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3NUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

® CO3JaHUE YCIIOBUH AJISl Pa3BUTHsI YMEHHM MPOEKTHO-UCCIEA0BATEIHCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpPOBHE cpenHero odmero oOpa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Henenio), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).

[Tpennaraemslii B mporpamMme o (Gpu3MKe nepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX pabOT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COAEP)KXAHUE OBYUYEHUSA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToabl MO3HAHUSA OKpyXkaroiuiero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DH3HKE.
MonenupoBanue ¢usnueckux siBjaeHuid U npoueccoB. Hayunbsie runores3sl. dusnueckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [IpHHITMT COOTBETCTBHS.
Ponp u mecto ¢usuku B (HOpMHUpPOBAHHH COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AmHanoroBbie U TU(POBBIE HU3MEPUTEINHHBIE MPUOOPHI, KOMITBIOTEPHBIEC TATUYNKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka
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Mexanndeckoe paBukeHHe. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckOpocTh (CpelIHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUalbHOM TOYKH, MX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NEepeMEIeHU 1
CJII0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE UM paBHOYCKOPEHHOE MPsSMOJIMHEHHOE IBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonuueliHoe naBMXeHHE. [[BU)KeHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JIMHEMHAsA CKOpOCTh. [lepron n yactora
oOparenus. LlenTpocTpeMuTensHOE YCKOPEHUE.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LEMHbIE U pEeMEHHbIC NIEPEIAYN.

Jlemoncmpayuu

Mojenb cucTeMBbI OTCUETA, MILTFOCTPALMs KHHEMATUYECKUX XAPAKTEPUCTUK JBHKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM INPOCTPAHCTBE.

HabGmonenue neukenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXY ITYTAMU, IPOUICHHBIMU TEJIOM 3a MOCIIEI0BATEIIbHBIE
paBHbIE MPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBM)KEHHMHM C HayalbHOM CKOpPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus Teiaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurensHOCTH ['anuites. Ilepsoiit 3akoH HeroTona. HEprmanbHbIe cUCTEMBI
oTcUéra.

Macca Tema. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HbproTOHA 11711 MarepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buapl Tpenus (Mokosi, CKOJIbKeHus, kauenusi). Cuia Tperns. Cyxoe Tpenue. Cuma
TPEeHHsI CKOJIbXKEHUS U cuiia TpeHus nmokos. Koaddumment tpenus. Cuna conpoTUBICHHS TpU
JBUKEHUU TeJa B )KUIKOCTH WJIU rase.

[TocTymarensHOE U BpaliaTelIbHOE BMKEHNE a0COIIOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpanieHus. [1neyo cusbl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHu4yeckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.
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N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

WzyueHnue aBm>xeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynsc MaTepralibHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOYeK. IMITynbC CHIIbI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckass sHeprusi MatepualbHONM TOYKU. TeopemMa 00 HM3MEHEHMHM KUHETUYECKOU
SHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHIMAIbHBIE CUJIbl. CBsI3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXAHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpOMCTBA U NPAKTUYECKOE NMPHUMEHEHME: BOAOMET, KOIEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHne aOCONIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3U pabOThl CHJIbI ¢ M3MEHEHHEM MEXaHMYECKOW »HEpPruu Tella Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJisipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHUE.
BpoyHnosckoe nemxenue. Auddy3us. Xapakrep IBUKESHHS U B3aUMOJACHCTBUS YaCTHUI BEIIECTBA.
Mopenu cTpoeHus Ta30B, )KUIKOCTEH U TBEPIBIX TEN U O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mozenel. Macca u pazmepsl mosiekyn. KonnyectBo BemectBa. [locrosiHaas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopnens uneanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPHH
ujeanbHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeJHell KHHETHYECKOM SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [llkama temneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanelipona. 3akon /lansrona. M3onponeccsl B HAEAIIBHOM ra3e ¢ MOCTOSIHHBIM
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KOJIMYECTBOM BelllecTBa. ['paduueckoe MpelncTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuUecKkue yCTpoHCTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiTe! 0 AU PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mognens onbiTa lllTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOI'O B3aUMOJEHCTBUS.

Monens, HIUTIOCTpUPYIOLIAs NPUPOLY JaBIEHUS ra3a Ha CTEHKH COoCya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OnpeneneHnue Macchl BO3JlyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHH 00béMa
KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOATOMHOTO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEIIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI MIpH TEIUIONEpeaaye.

[TonssTue o0 anmabatHoM mnpouecce. IlepBblii 3axkoH TepMmoauHaMmukH. IIpumenenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

Tennoble MamuHbl. [IpuHIMNIbB! 1eficTBUS TemToBbIX MaluH. [Ipeobpa3zoBanus sHEprUn B
TeIUI0BbIX MamuHax. KoagdunueHT nonesnoro neictBus remaopoi MamuHsel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE TPOOIEMbl TEIIIOIHEPTETUKH.

TexHnueckue yCTpocTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Teja NMpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKH IIOJ] AEUCTBUEM CKATOT'0 BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TpyOKe MyTEM TpEeHUs
(BM1€OIEMOHCTpALIHS).

N3meHenne BHYTpEHHEH SHEpTUH (TEeMIIEpaTyphl) Tea MpHU TEIJIonepeaade.

OnpIT Mo aguadaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JIBUraTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpazoBanue u koHAeHcanus. Mcnapenue u kuneHne. AGCONIOTHAS U OTHOCUTENIbHAs
BJIQKHOCTh Bo3/ayxa. HaceleHHbI map. YaenbHas TeIuioTa mapooOpa3oBaHMs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucramnmuyeckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KPHCTAIIIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne u kpuctannusanus. Y aeiapHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.
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TexHuuyeckue YCTpPONCTBA W MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U IICHUXPOMETD,

KaJIOPUMCTP, TCXHOJIOTUHA MOJYUCHUSA COBPCMCHHBIX MATCPHUAJTIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUTABJICHHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTpaus KpUCTAIIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenrie OTHOCUTEIBHOM BIIaKHOCTH BO3/IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

Onextpuzauusi Ted. OJNEKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS NEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsnoB. 3akoH Kymona. ToudeyHbld  AIIEKTPUYECKHI  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh 3nexkTpuueckoro mnosid. [lpuHmun cyneprnozunuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

Pabora cun anexkrpocratuueckoro noss. [lorenman. Pasnocts notennuanos. [IpoBogauku
U IUBJICKTPUKH B DJIEKTPOCTATHUECKOM ToJie. [ludnekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHu4eckne yCTpoCTBA M MPAKTUUYECKOE NPUMEHEHHUE: 3IIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE SJIEKTPONPHOOpPOB, KOHAECHCATOP, KOMHUPOBAIHHBIN
anapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DINIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH MIIOCKOT0 KOHAEHCATOpa OT IUIOMIAIA TIACTHH, PACCTOSTHUS
MEXIy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu ¢ paznuunplx cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS BJIEKTPUUYECKOr0 TOKA. MICTOYHUKHU TOKa.
Cuna toka. [1locTOSIHHBIH TOK.

Hamnpsokenne. 3akon Oma 17151 ydacTka LIETIH.

OJeKTpu4ecKoe COIIPOTHUBIICHUE. VY nensHOE COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, apaIeIbHOE, CMEIIAHHOE COEJUHEHNE IPOBOAHUKOB.

Pabora anexrpuueckoro Toka. 3akoH J[xoyns—JIena. MOIHOCTD 3JIEKTPHUUYECKOTO TOKA.
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DIIEKTPOABMKYIIAsl CUJIA U BHYTPEHHEE CONPOTUBIIEHHE MCTOYHMKA TOKA. 3akoH Oma 11
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoHHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
Jucconuanus. JIEKTPOIIN3.

DneKTpuuecKkuil ToK B ra3ax. CaMOCTOSITENbHBIM U HECAMOCTOATEIbHBINA pa3psaa. MonHus.
IIna3zma.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
WUCTOYHUKM TOKa, SJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIH  JHOJ, TEPMHUCTOPHI M  (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmenaHHoe CoOeIMHEHUE POBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHue aIeKTpOABMIKYILEN CHIIBI MICTOYHUKA TOKA ¥ €0 BHYTPEHHETO CONPOTUBIICHHUS.

Hab6monenue anexrpomnusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHS B 10 Kkiacce OCYyIIECTBISETCS C y4ETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHUE, Hay4HbIM (akr, rumoresa, (uznyeckas BeTUYMHA, 3aKOH, TeOpHus, HaOIroAeHue,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHre CUCTeMbl YpaBHEHUH, IMHENHHas pyHK1MsI, Tapaboia, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPUTIOHOMETPUUECKOE TOKJIECTBO, BEKTOPHl M MX MPOEKLIUU HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozus: mexanndeckoe IBUKEHHE B )KUBOW mMpupone, 1uddys3us, ocMoc, TEII000MeH
JKUBBIX OpraHU3MOB (BH/IbI TEILJIONIEPEIAayYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.
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Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEH M Ta30B, JJIECKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALMS, FaJbBaHUKA.

T'eoepagpus: BNaxxHOCTh BO3yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonozus: ipeodpazoBaHUe IBMKCHUN C UCIIOJIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOJIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTMH MOJYYEHHSI COBPEMEHHBIX MaTE€pUaIOB, B TOM YHUCIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alliuTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, JJICKTPOHATrpPEeBATEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpomMazZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHOe mMoJe.
BekTop mMarHuTHON MHAYKUMU. [[pUHIMN Cyniepno3uLMU MarHUTHBIX MOJIeH. JINHUM MarHUTHOU
uHayKuy. KapTtuna muHui MarHUTHOW MHYKIIUH TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 10JIe TPOBOJAHUKA C TOKOM. KapThHa NWHMA MHAYKIIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBre NpoOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cwia Jlopenna, e€ MOAynbp W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuiel Jlopenna.

SIBneHue HneKTpOMAarHUTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAs CHUJa HHIYKIUU B TPOBOJHUKE,
JBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHayKTUBHOCTS. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIA CAMOMHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIITKA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX YaCTHUII, HHIYKITUOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKIJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

ITpaBuio Jlenua.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.
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SBrIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

M3yyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.
HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUmMHble KOJ1€0AHU

KonebarenbHas cucrema. CBoOojgHble MexaHMueckue KoseOaHus. ['apmoHuueckue
konebanus. Ilepmon, wactora, amrumrtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Kosiebanuii. [IpeBpaiienne sHepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbupiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHs MEXIy MEXaHWYECKMMHU W OJIEKTPOMAarHUTHBIMU
kosiebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHLHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBiaeHue o 3aTyxaroIux KojeOaHUsAX. BbIHYXIE€HHbIE MEXaHHMUECKUE KOJeOaHusl.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennbiil Tok. CUHYCOMIAIbHBIM NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, nepegaya U NOTpeOIEHUE BSIEKTPUUYECKOM HSHEPIUH.
OKOJIOTUYECKME PUCKH MpU IPOU3BOJCTBE AJEeKTpodHepruu. KynbTypa uCnonab30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHnueckue yCTpoiiCTBAa M TPAKTHYECKOE IPUMEHEHME: JIIEKTPUYECKHI 3BOHOK,
TeHEpaTOp MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM cCUCTEMBI (IPYKUHHBINA WM MaTeMaTHUeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6monenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusl.

OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa UM HalpsDKEHMsT OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Monens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTHU NEPHOa MAJIBIX KoJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne MEPEMEHHOIO TOKa B ILENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHnueckue BOJIHBI, yciaoBHs pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
U JMHa BojHbL. [lomepeuHble M MpOAOIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.
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3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CJIOBMSI W3JIy4EHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHranus BekTopoB E, B, V B anexkrpomarauutHoi BosHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, noispuzauus, audpakuus, wuHreppepenuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3U U TeneBuIeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTMKA B TEXHUKE U MEIUIMHE, panap, paguONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGumonenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, IPEIOMIICHUE,
noJspu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OAHOPOIHON CpeJie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

Otpakenue cBeTa. 3akOHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI MpeJOMIIEHHsS cBeTa. AOCOJIOTHBIA IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHBI yros IMOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB 6enoro cera. L{ser.

CoOuparomue M pacceuBarolmue JHUH3bL. ToHKkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHjia TOHKOM JuH3BL. [locTpoeHne n3obpakeHuil B COOMPAIOIINUX U PACCEUBAOLINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepenuus cera. KorepeHTHbIE MCTOYHHKH. Y CIOBUS
HaOJI0IeHUs] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IPH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoHCTBa W IpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,

IMOJIApON .
Llemoncmpayuu
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[IpamonuHeiHOE pacnpoCTpaHEHUE, OTPAKEHHE M TMpejaomiieHue cBeta. OnTu4yeckue
puOOpHI.

[TostHOE BHYTpEHHEE OoTpakeHHe. Moieslb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOIa.

Habmonenue natepdepeHnm crera.

HaGmonenue nudpakmuu cBera.

Habmronenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ TOMOIIbIO AU(DPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zgen 6. OcHOBBI crienMAJILHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHHLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAIIICHUE JJIMHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChl ¢ YHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPruu GOTOHA C €r0 YACTOTOW. DHEPrusi U UMIYJIbC
dboToHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
doroaddexra. YpaBHenue DitHmTeitna 1 Gpororddexra. «KpacHas rpanuna» gorosdexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpOHCTBA M TpPaKTHUECKOe NpUMEHeHHue: (poTorneMeHT, (POTONaTUHK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

®oTod(eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

Ceeroauon.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pezepdopna nmo paccesnuto o -uactuul. [lnmanerapHas
mojens atoMa. Iloctynarel bopa. znyuenue u nornomeHnue GOTOHOB MU MEepexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnektpoB. CeKTp ypOBHEN SHEPTUU aTOMa BOAOPO/IA.

BosHoBbIE cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.
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TexHuueckne yCTpOWMCTBAa M NPAKTUYECKOE MPUMEHEHHE: CHEKTPAIbHBIN aHaIu3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnionenue nuHedvyaTsix CIEKTPOB U3TYyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue TMHEHYaToOro crekTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIIKE CIIOKHOCTb CTpOeHUs siipa. OTKpBITHE PATUOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHuto coctaBa paauoakTUBHOrO u3inydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3iay4deHus. BiusHue paqnoakTUBHOCTU Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE IpOTOHA U HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
pPaZMo0aKTUBHOIO pacmaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SAED.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SACPHOU
JHEPreTUKU. DKOJIOIMYECKUE aCIEKThI IAEPHON SJHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHnaMeHTaIbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHuueckue ycTpoicTBa M NMPaKTHMYECKOE NMPUMEHEHHUe: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKHU

Oranbl pa3BUTUA acTpoHOMUU. [IpUkinanHOe 1 MUPOBO33pEHUECKOE 3HAUYEHNE ACTPOHOMUH.

Bun 38é€31H0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, IAHETHI, UX BUAUMOE JIBIKEHUE.

ComHeuHas cucTeMa.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounumk sHeprum ConHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMMa «CeKTpaibHBIM KJIacC — CBETUMOCTBY. 3BE3/bI TTIABHOU
MOCIICIOBATECIIbHOCTH.  3aBHCHUMOCTh  «Macca — CBETHUMOCTH» IS 3BE34  TIIABHOU
MOCJIEN0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHBIE NPEACTABICHUS O
MPOUCXO0XKACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTaMbl )KU3HU 3BE3].

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bospioro B3peiBa. PenMKkTOBOE H3TydYEeHHE.

MacmtaOHas cTpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.
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Yyenuueckue nabnooenus

HabumroneHnss HeBOOpPYKEHHBIM IJ1a30M C MCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/IbI.

Hab6nronenus B teneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku m acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
3TUYECKOH chepax AeaTeTbHOCTH YeI0BEKa, POJib K MECTO (PU3UKU U aCTPOHOMHUU B COBPEMEHHOU
HAyYyHOW KapTHHE MHUpa, posib (U3MUECKOH Teopuh B (POPMUPOBAHUU TPEACTABICHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHbIX IIPEACTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBS3H

Uzyuenue xypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocyliecTBIseTCS € Y4ETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OHWOJIOTHH, XHUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIUH,
NPU3HAKHA TOJ00HS TPEYTOJILHUKOB, OTPeAeTIeHNE TUIOMIAIN TUIOCKUX GUTyp B 00BEMa Tell.

buonozus: anekrpudeckue BJICHUS B )KUBOU MPUPOJIE, KosieOaTeNbHbIE IBUKEHUS B )KUBOI
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOJE, NEHCTBUE paAualliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpoe€HHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTOChEMKA 3eMHOI
MOBEPXHOCTHU, IPEICKAZAHHNE 3EMIIETPICEHUII.

Texnonozusi: TMHUN 3JEKTPONEPEIay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOBUTATEND,
WHAYKIIMOHHAs Te€4yb, pajnap, paJuoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHoro mpeamera «®dusmka» Ha ypoBHE CpeaHEro oOIero oOpa3oBaHM
(6a30BBII  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIEIYIOIIMX JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pE3yabTaThl OCBOECHUS yueOHOro mpeamera «Pu3nka» AOHKHBI OTPaXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEU
MO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHEHTAlUil, IO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OlIecTBa,
pacIIMpeHUe KU3HEHHOTO OIBITA W ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUNA OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIBHOM 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:
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1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUECKHX M JEeMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIFHOCTh B MHTEpECaX TPa)KAAHCKOTO OOIIECTBA,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHu3aluu;

YMEHHE B3aUMOJIEWCTBOBAaTh C COIMAIBHBIMH HWHCTHUTYTaMH B COOTBETCTBUU C HX
GYHKIUSAMU U Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKON I'Ppa)TaHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUUCKHUX
yu€HBIX B 0071aCTH (PU3UKU M TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS, ODUECHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B AESITEIbHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOLIECHHE K MUPY, BKJIIOYAs ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
duznueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHMS:

UHTEpEC K Pa3IMYHbIM chepaM npodeccuoHaIbHOM 1eATeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3uKON M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbl;

TOTOBHOCTb M CITIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH (PU3UKH Ha
IPOTSKEHUH BCEU KU3HU;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIeM;

IUTAHUPOBAHME U OCYILIECTBIICHHE IEHCTBUI B OKPYKAIOIIEHN CPelle HA OCHOBE 3HAHU LeJen
YCTOMYHMBOTO Pa3BUTHUs YEIIOBEUECTBA;

pacIIMpeHue OmbITa JAEATEIbHOCTH OSKOJOTMYECKON HaNpaBIIEHHOCTHM HAa OCHOBE
UMEIOLINXCS 3HAaHUN 10 (pusmKe;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (HU3NUECKOIN HAYKU;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATeNbHOCTH, TOTOBHOCTh B IpoOLecCe M3YUeHUs (PU3UKU
OCYIIIECTBIIATh IPOEKTHYIO U HUCCIIEN0BATENBCKYIO IEATENBHOCTh MHINBUYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBHUS
Ba3oBble JJornueckue geiicTBUA:
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CaMOCTOSITENILHO (OPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIISATH LENH e TeIIbHOCTH, 33]]aBaTh MapaMeTPhl K KPUTEPUH UX TIOCTHXKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYECKHX SIBICHUSX;

pa3padaThIBaTh IUIAH PEHICHHUs MPOOJIEMBI ¢ YIETOM aHaIM3a UMCIOIIUXCS MaTePUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB LM,
OLICHUBATh PUCKH MOCIIEICTBUI I TCIBHOCTH,

KOODJIMHUPOBATh W BBIIOJHITE DPAa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJIBLHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KXKU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA:

BJIAJICTh HAYYHOH TEPMHHOJIOTUCH, KIFOUEBHIMU TOHATHSIMH U METOJaMH (U3NYECCKOM
HayKH;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIICIOBATEIBCKON M MPOCKTHOW AESITEIHLHOCTH B 001acTH
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY TIOMCKY METOJ/IOB PEIICHHS 3a1a4
(U3UUECKOTO COEPKAHUS, TPUMEHEHHIO Pa3JINYHBIX METOIOB TIO3HAHUS;

BJIQJICTh BHJIAMHU JIEATEIBHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHUTYAIHSIX, B TOM YHCIIE IIPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh  IPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJlM3UpPOBATh 3ajady, BBIJBUTATh
TUIIOTE3Y €€ PelIeHUs, HAXOIUTh apTyMEHTBI [T JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aAHAIM3UPOBATH MOJTYYCHHBIE B X0/I€ PEIICHUS 3a/1a4H PE3yIbTaThl, KPUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH B (DOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIbHON JACITEILHOCTH, B TOM
YUCIIe TP N3YICHUN (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb MePEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEICSITENbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMH TIOJTY4YeHHUS WHOOPMAIMHA (PU3NISCKOTO COJIEPKAHUS M3 MCTOUYHHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIIBHO OCYIIECTBIISATh IIOWCK, aHAIW3, CHUCTEMATH3AlHMI0 U
MHTEPIIPETANIO HHPOPMALINK PA3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJICTBA HMH(POPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIFOJICHUEM
TpeOOBaHUI IPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOpM MH(OPMAIIMOHHON OE€30MaCHOCTH;

CO3/aBaTh TEKCTHI (DU3WYCCKOTO COACPXKAHHWS B Pa3IMIHBIX QopMaTax ¢ y4ETOM
Ha3Ha4YCHUS WHPOPMAITUH U 1IeJICBON ayIUTOPHH, BEIOMpAs ONTUMAIBHYIO (DOpMY ITpeIcTaBICHHUS
U BU3YaJIU3AIlHH.

KoMMyHuKaTHBHBIC YHHBepcadbHblIe y4eOHbIe JeHCTBHUSA:
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OCYILIECTBJISATH OOIIEHHE Ha ypoKaxX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUYaTbHON PaOOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10TO YJIeHa KOJUIEKTUBA,;

NPUHUMATh LEIM COBMECTHOM JEATEeIbHOCTH, OPTraHU30BBIBaTH M KOOPIWHUPOBATH
JENCTBUS 10 €€ TOCTHKEHUIO: COCTABJIATh IIJIaH ACHCTBUM, pacipeesTh PO ¢ Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbl B OOIIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C TMO3WUIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIISITh TO3WUTHBHOE CTPATETUYCCKOE TIOBEJICHUE B PA3IMYHBIX CHTYAIHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PerynasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusaunus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATEIBHYIO NEATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M KAueCTBEHHBIX 3a1ad, IUIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECypPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacuIupsTh paMK1 y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHII;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
petieHue;
OILICHUBATh MMPUOOPETEHHBIN OTIBIT;
croco6cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHUIO SPYAUINH B 0071acT (U3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CUTYallUMsIM, BHOCUTb KOPPEKTUBBI B JI€ATE€IBbHOCTh, OLICHHBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;
BIIAJICTh HAaBBIKAMHU MO3HABATEILHON PE(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JTEHCTBUI
Y MBICJIUTEIILHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;
UCTIONIb30BaTh IPUEMBI peICKCHH JIJIS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 0 UX CHIXKEHUIO;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIHHOCTH;
MPUHUMATH €051, TOHNMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B mporecce 1oCcTHXKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI 110 (hU3UKE IS
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:
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CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMAaTh CBOE HMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHHUsL, BKIIFOYAOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ IIOBEJICHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U IPOSIBIIATh
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHULIIMATUBHOCTb, YMEHHUE JE€HCTBOBATH UCXOM U3 CBOUX BO3MOXKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE COCTOSHUE JPYTuX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUs, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMNX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C JAPYTMMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

HPEAMETHBLIE PE3YJIbTATHBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (PU3UKU B (HOPMUPOBAHHH COBPEMEHHOM
HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHHl, B MPAKTHUECKOI
JIeITEeIILHOCTH JIFOICH;

YYUTHIBATh TPAHHUIBI TPUMEHEHHUS HW3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepuallbHas
TOYKa, MHEpUUAIbHAs CHCTeMa OTCuéTa, aOCOJIOTHO TBEPIOE TeNlOo, WACaIbHBIA ras, MOJIENIU
CTPOECHHS Ta30B, )KUJIKOCTEH M TBEPABIX T, TOUCYHBIA DIEKTPUUECKHUH 3apsl MpU PElIeHUU
bu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BELIECTBA M DJIEKTPOJMHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE TMPSMOJMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tell,
JBUKEHHE [0 OKPYXHOCTH, MHEPLUS, B3auMoieiicTBuUE Tel, Tuddy3us, OpoyHOBCKOE ABUKEHUE,
CTPOEHHE KUIKOCTEH U TBEPIBIX TeJl, U3MEHEHUE 00bEMA TeN MPH HArpeBaHUM (OXJIaKICHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alNs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHUs ra3a IIPHU €ro Harpe€BaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJly MapamMeTpaMu COCTOSIHMSI ra3a B H30IpoLieccax, 3JIEKTpU3alus Tell, B3auMOJEHCTBUE
3aps/0B;

OIHCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tenla, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NMOTEHIMalbHAs DSHEPTUs, MeXaHHueckas paboTa, MexaHHYecKas MOILIHOCTb; IMpHU
ONMCAHUU MPABUIILHO TPAKTOBATH PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IUHMIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMUYMHY C IPYTUMHU
BEJTMYMHAMU;

ONKCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOMCTBA TEN U TEIUIOBBIE SIBICHMS, HCIOJb3Ys
¢usznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KHUHETHYecKas DSHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX O00O3HAYeHHWS MU EIUHMIBI, HAaXOJIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMYUHY C IPYTUMU BEIIUYUHAM;
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ONUCHIBaTh M3YyYEHHBIE SJIEKTPUYECKHE CBOWCTBA BEIECTBA U DJIEKTPUUYECKHUE SIBICHUS
(mporiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: AICKTPUUYCCKUU 3apsiil, dJIEKTPUUIECKOE TOJIE,
HaIpPsSOKEHHOCTh MMOJIS, TOTEHLHMAN, Pa3HOCTh MNOTEHIMAIOB; IPU ONHCAHUM TPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNb3yEMbIX BEJIWYHH, WX OOO3HAUEHUS W EIUHHIIbI;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIMUMHY C APYTUMHU BEIMUYNHAMU;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON 3HEPruM, 3aKOH COXPAaHEHUsSI UMITYJIbCa, IPUHLMI CYNEPHO3ULUN CUJI, IPUHLHUIT
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS
BEILIECTBA, Ta30Bbl€ 3aKOHBI, CBSI3b CpPEIHEH KUHETHMYECKOM SHEPIHH TEIIOBOTO JABUKCHUS
MOJIEKYJI C a0COJIOTHOM TeMIepaTypoil, TEpBhIi 3aKOH TEPMOIMHAMUKHU, 3aKOH COXPAaHCHUS
AIEKTPUUYECKOTO 3apsija, 3akoH KysoHa, mpu 3ToM pa3nuyarh CIOBECHYIO (OPMYIIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpAKEHUE U YCIOBUA (TpaHUIIbI, 00J1aCTH) TIPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKHUX YCTPOUCTB;
pasiuyaTh yCIOBUS UX O€30IaCHOTO MCIOJIb30BAHUS B IOBCETHEBHON KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHWil, Mpu SToM  (HOpMyIHpOBaThH
po0JieMy/3aaqy v THIIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000py1I0BaHUs, IPOBOAUTH OIBIT U (JOPMYJIUPOBATH BHIBOIBI,

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (U3MUECKUX BEIWYHH, TPU ITOM
BBIOUpATh ONTUMANBHBIN CIOCO0 W3MEPEHHS M HCIOJIb30BaTh W3BECTHHIE METOABl OLICHKU
IIOTPELIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH MEXAY (GU3NUECKUMU BETUYMHAMU C UCTIOJIb30BAHUEM MPSMBIX
U3MEpPEHH, TpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH DPE3YyJbTAThl IMOJYUYEHHOM
3aBUCHUMOCTHU (PU3NYECKUX BEIHUMH B BUIE TaOIHI] U TpadUKOB, IeJaTh BEIBOJBI 110 pe3yibTaTaM
WCCIIETOBAHMUS;

coOmo1aTh MpaBwiia 0€30MAaCHOTO TpyJa MPHU MPOBEACHUH HCCIECIOBAHUM B pPaMKax
yueOHOrO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENLCKOH M  TMPOEKTHOW JEeSATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000PyIOBaAHUS;

pemaTth pacu€THBIC 3aJaud C SBHO 3aJIaHHOW (PU3MUYECKOW MOJIEIbI0, HCIOIb3Ys
(du3HYecKre 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4ll BBIOUPATh (PU3MUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (POpPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTh MOJYUEHHOTO 3HAYeHUS (PU3NUECKON BEITMUNHBI,

pemaTh KauyeCTBEHHBIC 3a/laud: BBICTPAMBATH JIOTUYECKU HEMPOTHBOPEUMBYIO IIETIOUKY
PacCyXXJIEHUI ¢ OTIOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

HCIIOJIb30BATh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTHH
JUISL TIOUCKA, CTPYKTYPUPOBaHUWs, HHTEPIpPETAllMd W TMPEACTaBICHUS Yy4eOHOH W HAy4YHO-
MONYJISIPHON MH(MOPMAITUH, TTOTYYCHHON U3 PAa3IMYHBIX HICTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH
MOJTy4aeMyto HHPOPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BbICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCITOJTH30BaTh TEOPETUICCKUE 3HAHUS 11O (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00CCTICUCHHS
0€30MacHOCTH MPU OOPAIIEHUH C MPUOOPAMU ¥ TEXHUISCKUMH yCTPONCTBAMH, JJIsI COXPAHEHUS
3JI0POBbS U COOMIOACHUS HOPM DKOJIOTHUECKOTO TIOBEJICHHUS B OKpPYKaIOIIEH Cpeie;

paboTaTh B TpYIIE C BHITOJTHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TpyONbl, palMoOHaJIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B

[okyMeHT co3aaH B anekTpoHHow copme. Ne 112 ot 19.03.2024. NcnonHutens: Xanuynnos M.3. B SINNEKTPOHHbIA
CrpaHunua 20 s 57. CTpanuua cosaara: 19.03.2024 10:35 =¥ TATAPCTAH



HECTaHJIapPTHBIX CUTYyallUAX, aJIeKBaTHO OLICHMBATh BKJIJ Ka)/JOr0 M3 yYaCTHHKOB TPYIIHI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTOo (U3MKU B (HOPMHUPOBAHHH COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
JeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (U3MUECKUX MOJeNeH: TOYeYHBIH
JNEKTPUYECKUH 3apsi, Iyd CBETa, TOUCUHBI HCTOUHUK CBETA, siIepHasi MOJieIb aTOMa, HYKJIOHHAs
MOJIENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKHN U KBAHTOBOM (DU3HMKU: dJIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MArHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAas
UHAYKLIMS, JAEWCTBUE MarHUTHOTO IOJII Ha IPOBOAHMK C TOKOM M JBIXKYILIUICS 3apaf,
AJIEKTPOMAarHuTHbIE KOJIEOaHUs U BOJIHBIL, IPSMOJIMHEITHOE paCIIPOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEPCUsi CBETa,
doToanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToma BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAs Pali0aKTUBHOCTD;

ONMCHIBATh U3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOe
HaIpsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JEKTPOABUKYIIas CUIIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mnojs, cwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U CHUjla TOKa B IPOIEcCe TAPMOHUYECKUX 3JIEKTPOMarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, IpPU ONUCAHUM MPaBUIBHO
TpPaKTOBaThb (PU3NYECKUI CMBICI MCIONb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUUHY C IPYTUMHU BeTMYUHAMM;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBIEHUS U MPOLECCHI, HCMONb3Yys (PU3HMUECKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyJabC (OTOHA, MEpPHOJ] TOoJypacmaja, SHEPIrus CBSI3U AaTOMHBIX siep, NpPU OMNHMCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, MX OO0O3HAUYEeHUs u
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETMUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOLECCHl U SABJIECHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MAPAIEIBHOIO COEIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH dJIEKTPOMarHUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTpaHEHUsI CBETa, 3aKOHBbl OTPaKEHHUsI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTod(DdeKTa, 3aK0H COXpaHESHUS SJHEPTHH, 3aKOH COXPaHEHUS
MMITyJIbCa, 3aKOH COXPaHEHUs NIEKTPUYECKOrO 3aps]a, 3aKOH COXPAaHEHUS MacCOBOIO YMCIIA,
noctyinatel bopa, 3akOH paguOaKTHMBHOIO pachajga, MpU 3ITOM pa3inyaTh CJIOBECHYIO
(GbOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUS (TpaHMIIbI, 00JIaCTH)
PUMEHUMOCTH;

OINpPEACIATh HAIPaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJS IPOBOAHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHe, CO31aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH301;
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BBIMOJIHATh JKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUECKUX SIBICHUH W TIPOILECCOB C
UCIIOJIb30BAHUEM  MPSMBIX M KOCBEHHBIX HW3MEPEHHMH: TpU 3TOM  (opMyiIHpoBaTh
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY H3 MPEAIOKEHHOTO
000pyI0BaHUsl, IPOBOAUTH OIBIT U OPMYIUPOBATH BHIBOIBI,

OCYILECTBIISATh TPSIMBIE W KOCBEHHBIC H3MEPCHUs (PU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMpATh ONTHMAIBHBIA CHOCOO M3MEPEHHS M HCIOJIb30BaTh HM3BECTHBIC METOJbI OLCHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BEIUYMH C UCIIOIb30BAHUEM IMPSIMBIX U3MEPECHUM:
IPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBaTh PE3yJIbTAThl MOJYUYEHHOW 3aBHCUMOCTH
(¢u3MyecKUX BENWYMH B BUJAE TaOmMI H TpaduKoB, AeiaTh BBIBOABI IO pE3yJbTaTaMm
UCCJICIOBAHHS;

coOuoaTh TMpaBwia OE30MacHOrO Tpyla TPU TPOBEICHWH HCCICIOBAaHUN B paMKax
y4eOHOTO IKCIIEPUMEHTa, Y4YeOHO-UCCIIEOBATEIBCKOM W  TMPOCKTHOW JEATEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIILHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BaHUS;

pemiath pacu€THbIC 3aJa4d C SBHO 3aJIaHHON (DU3MYECKOW MOJENbBIO, HCIOJIb3YS
(du3nvecKkre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHAlIM3a YCIIOBHS 3a]aud BEIOUPATh (PU3UUECKYIO
MOJICIIb, BBIICIATh (U3NYECKUE BEIMYMHBI M (QOPMYJIbI, HEOOXOAMMBIC Ui €€ pEUICHHUS,
HPOBOJIUTH PACUYETHI M OLICHUBATH PEATbHOCTD MOJyYCHHOTO 3HAUCHUST (PU3MUYCCKOI BEITMYHMHBL;

pelath KaueCTBEHHbBIC 3aJayd: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPCUMBYIO IIECMOYKY
pacCyKICHHUI C ONIOPOM HAa N3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PH3UUCCKUE SBIICHHS,

UCIIOJIB30BAaTh MPH PEIICHUH YYeOHBIX 33]1a4 COBPEMEHHbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU
JUIS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALMU W TPEIACTABICHHUS y4eOHOW M HAy4HO-
HONYJISIPHOI HH()OPMALIUH, TOTYICHHOHN U3 pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATTU3UPOBATh
NOJTy4aeMyro HH(POPMAIHIO;

OOBSICHATH TIPUHITUITBI ICHCTBHS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3IHyuaTh
YCJIOBUS X 0€30MaCHOTO MCIOIb30BaHMS B TIOBCETHEBHOM YKU3HU;

NPUBONUTEH MPUMEPHI BKJIaJa POCCHUHCKHX M 3apYOEIKHBIX yUEHBIX-(PHU3HUKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETHYECKUE 3HAHNUS N0 (PU3UKE B IOBCETHEBHOM JKU3HH JUIs1 0OeCTICUeHHSI
0€30MacHOCTH MPH OOpAICHUH ¢ TIPUOOPAMH U TEXHHYECKHMHU YCTPOWCTBAMH, ISl COXPAHEHHS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTMYECKOTO TIOBEICHHS B OKPY)KAIOIIeH cpee;

paboTaTh B TPYIIE C BHIIOJHCHUEM PA3IMUHBIX COIMATBHBIX POJICH, TUIAHUPOBATh paboTy
TPYIIbI, PalMOHAIBLHO paClIpeNeNiaTh OOS3aHHOCTH W IUIAHUPOBATh  JCATEIBHOCTH B
HECTaHJAPTHBIX CHUTYAIIMSX, aJICKBaTHO OIICHUBATH BKJIAJ KaXIOTO M3 YYaCTHUKOB TPYIIBI B
pelIeHUe paccMaTpUBaEMOil MPOOIEMBI.

TEMATHUHYECKOE IIVIAHUPOBAHUE

10 KUIIACC
N HanmenoBan KoauvecTBo 4acoB JJIeKTPOHHbIE
o

He pa3iesioB U (undposbie)

n/ Bcer  KoHTposibH IpakTHyeck
TeM o0pa3oBaTe/bHbIE

I 0 ble padoThI ue padoTsbl
NPOrpamMmMbl pecypcsl

Paszpen 1. PUBUKA U METO/AbI HAYYHOI'O ITO3HAHUSA
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duzuka n

bubmuoreka [JOK
1.1 METOAN 3 https://m.edsoo.ru/7f41bf
HAy4YHOTO
72
MMO3HAHMS
Hroro no pazneny 3
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruka 7 https://m.edsoo.ru/7f41bf
72
bu6mmoreka [JOK
2.2 JluHamuka 11 https://m.edsoo.ru/7f41bf
72
3aKOHBI bubmuoreka [JOK
2.3 COXpaHEHUs B 9 https://m.edsoo.ru/7f41bf
MEXaHUKeE 72
Uroro no pazneny 27

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

Ocuonet bubmuoreka [JOK

3.1 MOseRyIAP HO: 14 https://m.edsoo.ru/7f41bf
KHUHETHYECCKOM 7
TEOPHUH
OcHOBBI bubmuorexa [JOK

3.2 TePMOJIMHAMHU 15 https://m.edsoo.ru/7f41bf
KA 72
ArperarHble
COCTOSIHUSI bubmuoreka [JOK

33 BEIIIECTBA. 7 https://m.edsoo.ru/7f41bf
®a30BEIC 72
TIEPEXOIBI

Hroro no pasaeny 36

Paszpnen 4. JIEKTPOINMHAMUKA

pa3IUnYHbBIX
cpenax

S EKTDOCTATH bubnmnoreka [JOK
4.1 p 15 https://m.edsoo.ru/7f41bf
Ka
72
TlocTostHHBIH
BIEKTPUYECKH bubnmuorexa [JOK
4.2 ¥ Tok. Toku B 18 https://m.edsoo.ru/7f41bf

72
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Hroro no pazgeny

33

PesepBHOE Bpemst 3 1
OBIIEE
KOJIMYECTBO
YACOB IIO 102 4 4
I[MPOT'PAMME
11 KJIACC
N HamvenoBamue KoanuectBo yacos DJIeKTPOHHbBIE
(uudpossbie)
n/  pasgeqoBuTeM  Beer  KoHTpoubh IIpakTH4eck
o0pa3oBaTe/ibHbIE
n NMporpamMmMsbl 0 ble padoThI ue padoThbl
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
M
HO?IF:HTHOC bubmuoreka [JOK
1.1 ' 11 1 3 https://m.edsoo.ru/7f41¢c
DIEeKTpOMarHuT
97c
Hasi UHAYKLIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHu4eckue u bu6mmoreka [IOK
2.1 ANEKTPOMarHuTH 9 1 https://m.edsoo.ru/7f41c
bl€ KoJIeOaHus 97¢
MexaHu4eckue u bu6mmoreka [IOK
2.2 ANEKTPOMarHuTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97¢
bu6mmoreka [JOK
2.3 Orntuka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro o pazneny 24

OCHOBEI
crnenuaibHOM

3.1 Teopuun
OTHOCHTEIBHOCT
H

Hroro no pazneny

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/7f41c
97¢
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Pa3znea 4. KBAHTOBASA ®U3UKA

DIJIeMEHTBI bu6mmoreka [IOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITHKHU 97¢
bu6mmoreka [JOK
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f41c
97¢c
bubmuoreka [JOK
4.3 ATomHOE AIpOo 5 https://m.edsoo.ru/7f41c
97¢c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OJ1eMEHTBI
5.1 aCTPOHOMUU U 7 1
acTpo(U3HUKH
Hroro no pasneny 7

bubmuoreka [JOK
https://m.edsoo.ru/7{41c
97¢

Pa3nea 6. OBOBIIAIOIIEE IIOBTOPEHHUE

O6oBIatomee bubmuoreka [JOK
6.1 Harot 4 https://m.edsoo.ru/7{41c
MMOBTOPEHHE
97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
4
YACOBIIO 68 7
I[TPOT'PAMME
MMOYPOUHOE IINIAHUPOBAHUE
10 KJIACC
N KoaunuyecTBO yacos Nara DJIeKTPOHHbIE
Konrposns  IlpakTuue uupposbie
n/  Tema ypoka Bce usyue
HbIe cKHe o0pa3oBaTe/ibHbIE
1 ro HUA
padoTbI padoThbI pecypcbl
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®duszuka —
Hayka o
pUpPOJIE.
Hayunebie
METO/1bI
MTO3HAHUS

bu6mmoreka [JOK
1 https://m.edsoo.ru/ff
0c32e2

OKPY’KaloIIero
MUpa
Hayunebie
METOJIBI bu6mmoreka [JOK

2 TTO3HAHUS 1 https://m.edsoo.ru/ff

OKPYKArOIIEeTo 0c32e2
MUpa
Pousib u mecto
(bu3UKY B
hopMHUpPOBaHUH
COBpPEMEHHOM bubnnoreka [JOK

3 HAYYHOH 1 https://m.edsoo.ru/ff
KapTUHBI MUDA, 0c33e6

B IIPAKTHYECKOU
JeSITEIbHOCTH
JIonei

Mexanndeckoe
JBH>KCHHE.

OTHOCHUTENIBHOC
Thb bu6mmoreka [IOK

4 MEXaHUYECKOTO 1 https://m.edsoo.ru/ff

JIBIKCHHUS. 0c3508
Ilepememienue,
CKOPOCTb,
YCKOpEHHE

Pemenue 3amau
Ha TEMY
"MexaHHn4ecKoe
JIBIDKCHUE,
OTHOCHUTEIHLHOC
5 Thb 1
MEXaHHYECKOTO
JIBYDKECHUS.
[Iepememenue,
CKOPOCTb,
yckopeHue"
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PaBHOMEpHOE
IPSAMOJIMHENHO
€ ABUXKCHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c3620

PaBHOyCKOpEHH
o€
IPSMOJIMHENHO
€ ABUXKCHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c372¢

Penrtenue 3anau
Ha TEMY
"PaBHOYyCKOpEH
HOE
IPSIMOJIMHENHO
e nBrokeHue"

CBobojgHOE
raJicHue.
VYckopenue
CcBOOOHOTO
aICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c39cc

10

Kpusosmmueino
€ JIBUKCHHUE.
JBr>xenue
MaTepUaIbHON
TOYKH I10
OKPY>KHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc3ada

11

12

ITpuHMn
OTHOCHUTEIIBHOC
™1 ["annnes.
NuepuunanbHbie
CHCTEMBI
OTCYEeTA.
IlepBblit 3aK0H
Hrrotona

Macca Tena.
Cuna. [Ipunnun
CyNEepHO3UIUU
cui. Bropon
3aKkoH HproToHa
TS
MaTepHaIbHON
TOYKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Oc3bed

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c3be8

13

Pemenue 3amau
Ha TEMY
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"Bropoii 3akoH
HproTona"

14

15

16

Tpetuii 3akoH
Herorona nis
MaTepHalbHBIX
TOYEK

Penrtenue 3anau
Ha TEMY
"Tperuit 3aKoH
Hrrorona"

3aKoH
BCEMHPHOT'O
TATOTEHHUSL.
Cuita TSHKECTH.
[IepBas
KOCMHYECKas
CKOPOCTb

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c3bel

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c3d00

17

18

19

Pemenue 3amau
Ha TeMy "3aKoH
BCEMHUPHOTO
TSAroTeHus"
Cuia
YOPYTOCTH.
3axoH ['yka.
Bec Tema

Cuna tpeHus.
Koadduunent
TpeHus. Cuia
COTPOTUBIICHUS
NIPY ABYOKEHUH
Tena B
KUAKOCTU WIH
rase

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c3el8

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c3f76

20

21

Pemenue 3agau
o Teme "Cuia
TpeHus"

ITocrynarensHo
eu
BpanlaTeibHOe
JIBIDKCHUE
abCOIOTHO
TBEPAOIO Tea.

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Oc41a6
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MoMeHT CUITBI.
IImego cumbl.
Ycnosus
paBHOBECHS
TBEPJIOTO TENA

Nmmnynse
MaTepUaIbHON
TOUYKH, CUCTEMBI
MaTepuaIbHBIX
TOYCK. bu6mmoreka [JOK
22 Nmrtybc cutbl. 1 https://m.edsoo.ru/ff
3akoH 0c43d6
COXpaHCHHUS

MMITYJIbCA.
PeaktusHoe
IBUKEHUE

PaGora u
MOILIHOCTb
CUJIBL.

Kunernueckas
bubmuoreka [JOK

1 https://m.edsoo.ru/ff
0c4502

SHEPrus

23

MaTepUaIbHOIN
To4ku. TeopeMa
00 U3MEeHEeHUU
KUHETHYECKOW
SHEPTUU

Pemenue 3amau

10 TEME
24 | 1
Kunetnueckas

sHeprus"

IToTenunanbHas
SHEpTHUsl.
IloTenumnanbHas
SHEPTHUsl yIpyro
nepopMHUpOBaH bubmuorexa [IOK
25 HOM MPYXUHBIL. 1 https://m.edsoo.ru/ff
ITorenmuanpHas Oc461la

SHEPTHs Tela
BOIM3HU
MOBEPXHOCTH
3emnn
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Pemrenue 3agaa

IO TEME
26 " 1
IloTrenuanbpHa

s SHeprus"

IToTeHnManILHBI
eH
HEIOTCHIUAIBH
ble cuibl. CBA3b
paboThI
HENOTEHIMAIbH
BIX CHII C bu6mmoreka [JOK
27 H3MEHEHUEM 1 https://m.edsoo.ru/ff

MeXaHU4YeCKOMI 0c478c¢
SHEPTUU
CHCTEMEI TEJI.
3aKkoH
COXpaHEHUs
MEXaHU4YeCKOM
SHEPruu

JlaboparopHas
paborta
«HMccnenoBanue
CBSI3U pabOTHI
CHJIBI C

)3 U3MEHEHHEM ) i |
MeXaHUYECKOH
DHEPTUU TeJa
Ha MpUMepe
pacTsHKeHHS
PE3MHOBOTO

KTyTa»

IToaroroBka x
KOHTPOJIBHON
pabore 1o Teme
79 «Kunemartuka. 1
JnHamuka.
3aKOHEI

COXpPAaHCHUS B

MEXaHHKE»
KonTtponbnas bubmuorexa [IOK
30 pabota mo Teme 1 1 https://m.edsoo.ru/ff
«Kunematuka. 0c4b74
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JnHamuka.
3aKOHBI
COXpAaHEHUS B
MEXaHUKE»

31

32

33

34

35

36

37

OcCHOBHBIC
ITOJIOKCHUS
MOJIEKYJISIPHO-
KUHETHYCCKOU
TEOPHHU.
BpoyHoBckoe
JIBIDKCHHE.
Hudpdysns
Xapakrep
JIBYDKCHUS U
B3aUMOJIENCTBU
s1 YaCTHI]
BEIIECTBA.

Monenu
CTPOEHHUSI Ta30B,
JKAOKOCTEN U
TBEPJBIX TEI

Macca
MOJIEKYJI.
KomnuectBo
BEIISCTBA.
ITocTossnHas
ABoraapo

Termosoe
paBHOBECHE.
Temneparypa u
€€ nu3MepeHue.
[MIxama
TeMIepaTyp
enscus

W neanbHbli Ta3
B MKT.
OcHoBHOE
ypaBHEHUE
MKT

Pemenue 3amau
Ha TEMY
"OcHOBHOE

bubmuoreka [JOK
https://m.edsoo.ru/ff

Oc4dc2

bubmuoreka [JOK
https://m.edsoo.ru/ff

Oc4fde
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ypaBHEHUE
MKT"

38

39

40

41

42

AOconroTHas
TeMIiepaTypa
KaK Mepa
cpenHen
KHHETHUYCSCKOM
SHEPrun
JBYKEHUS
MOJIEKYII.
YpaBHenue
Meupeneena-
Knaneiipona

Pemenue 3amau
Ha TEMY
"VpaBHeHUe
MenneneeBa-
Kunaneiipona"

3aKoH
JlanpTOHA.
I'azoBBIC
3aKOHBI

Pemienue 3amau
Ha TeMy "3aKoH
JanpToHa.
I"a3oBEBIC
3aKOHEI"

JlaGopatopHas
pabota
«HccnenoBanue
3aBHCUMOCTH
MEXTY
napameTpamu
COCTOSIHUS
pa3pexeHHOTO
raza»

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc51le

43

N3onporeccel B
HJIeaIbHOM Ta3e
n ux
rpaduueckoe
MIPE/ICTABIICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c570e
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44

BrytpeHHss
SHEPrus
TEPMOJIUHAMUY
€CKOI CHCTEMBI
U CIIOCOOBI €€
W3MCHCHHS.
KomnaectBo
TEIJIOTHL U
pabora.
BnytpeHHss
SHEPrUs
OJIHOATOMHOT'O
HICaJIbHOT'O
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff

45

46

Pemenne 3amau
Ha TEMY
"BayTpeHnHss
SHEPrus
OJHOATOMHOIO
HJIeaIbHOrO
raza"

Bunbr
TEIUIoNepe1aun

bubmuorexa [JOK
https://m.edsoo.ru/ff

47

48

YnenpHas
TEIMIOEMKOCTh
BEIISCTBA.
KomnuectBo
TEIJIOTHI TPU

TCILIOICpeaa4c.

AnnabaTHBIN
mporiecc
Pemenue 3amau
Ha TEMY

"V nenpHas
TEMI0EMKOCTh
BEIICCTBA.
KommaectBo
TEMIOTHI "

bu6mmoreka [JOK
https://m.edsoo.ru/ff

49

[IepBb1it 3ak0H
TEPMOJIMHAMUK
U U €ro

bubmuoreka [JOK
https://m.edsoo.ru/ff
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IIPUMEHEHHUE K
U30IIpoLECCaM

50

Penrtenue 3anau
Ha TEMY

"IlepBblii 3aKOH
TEPMOIMHAMUK

I/I"

51

HeobpartumocTs
IPOIIECCOB B
npUpoe.
Bropoii 3akoH
TEPMOJIUHAMUK
u

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c6230

52

Pemenne 3amau
Ha TEMY

"Bropoit 3akoH
TepMOl[I/IHaMI/IK

u

53

[TpuHumn
JIEUCTBUSA U
KII/I TerutoBoi
MallHbI

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c600a

54

Pemenue 3amau
Ha TEMY
"Ipunnumn
JNEUCTBUSA U
KII/I TerutoBoi
MaIlIuHb"

55

56

57

58

uxn Kapno n
ero KII/I

Pemenune 3amau
Ha TeMmy "Lukn
Kapho u ero
KIT1"
OKOJIOTHYECKUE
poOIIeMbI
TEIJIOPHEPreTH
KH

O0o00marommin

YPOK
«MonexkynspHa
1 (pu3MKa.

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c6938
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OcHOBBI

TEPMOIMHAMHK

n»

Konrtponbnas

pabora o Teme

«MonekyinsipHa bubmmorexa [IOK
59 s (pu3MKa. https://m.edsoo.ru/ff

OCHOBBI 0c6a50

TEPMOIMHAMUK

u»

[TapooGpa3zoBan

ue u bubmuoreka [JOK
60 KOHIeHCalIus. https://m.edsoo.ru/ff

Hcnapenue u 0c63b6

KUIICHUE

AOconoTHas U

OTHOCHUTEIIbHAS Butorexa LOK
61 BADRHOCTD https://m.edsoo.ru/ff

sosiyxa. 0c64d8

Hacruimennsrin

nap

TBépmoe Teno.

Kpucrannmueck

ue 1 aMopQHbIe bu6nuorexa [IOK
62 Tena. https://m.edsoo.ru/ff

AHnsorponus 0c6510

CBOICTB

KPHUCTAIIIOB.

Kunxue
63 KPHUCTAILIBL.

CoBpeMeHHbIE

MaTepUabl

IInaBnenue u

z?szea;s;:ﬂauﬂ bubnmoreka [JOK
64 TemoTa https://m.edsoo.ru/ff

0c6708

TUTABJICHUS.

CyO6nmumarus

YpaBHeHuUE bubnuorexa [IOK
65 TEIIOBOTO https://m.edsoo.ru/ff

Oananca 0c6820
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66

Pemenune 3amau
Ha TeMY
"VpaBHeHue
TEII0BOr0
Oajanca"

67

DneKTpu3zanus
TeJ.
DJIEKTPUUYECKU I
3apsia. [IBa Buaa
ANEKTPUYECKUX
3apsoB

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc6bcc

68

69

Pemenune 3amau
Ha TEMY
"DnexTpusanus
TEN.
DIIEKTPUYECKUI
3apan. /IBa Buga
ANEKTPUUECKUX
3apsiioB"”
[IpoBoaHUKH,
JIADJICKTPUKU U
MIOJIYITPOBOTHUK
1. 3aK0OH
COXpaHEeHUs
AIEKTPUYECKOTO
3apsaa

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocbbcc

70

Pemenue 3agau
Ha TeMy " 3aKoH
COXpaHEeHUs
AIEKTPUIECKOTO
3apsia”

71

Bzaumopeiicteu
€ 3apsi/i0B.
3akon Kynona.
Toueunslii
ANEKTPUYECKUMN
3apsia

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Ocbeed

72

Pemenue 3agau
Ha TeMy "3aKkoH
Kymona"
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73

74

Hanpsxénnocr
b
AIEKTPUUECKOTO
nosst. [puHnmn
CyNepHo3uIuu
SIIEKTPUYECKHUX
roniei. JIuauu
HaIPsHKEHHOCTH

Penrtenue 3anau
Ha TeMY
"Hanpsoxénnoc
Thb
AIEKTPUIECKOTO
nonst. [IpuHimn
CyNEpIIO3UITIT
ANEKTPUUECKUX
roJiei. JIuaun
HANPS)KEHHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c6df2

75

76

77

Pa6ota cun
AJIEKTPOCTATHYE
CKOTI'0 ITOJIA.
ITorenmuann.
Paznocth
MMOTEHITNAJIOB

Pemenue 3agau
Ha TEMY
"PaboTta cui
3JIEKTPOCTATHYE
CKOT0 TOJIS.
ITorenmmar.
PaznocTts
MOTEHIINAIOB"

[IpoBonHuKY 1
JIUAJIEKTPUKHU B
AJIEKTPOCTATHYC
CKOM IIOJIE.
HuanexkTpudeck
ast
MPOHUIIAEMOCTD

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c6100

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c7018
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78

DNEeKTPOEMKOCT
b. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c7126

79

DIEKTPOEMKOCT
b TJIOCKOTO
KOHJIeHCaTopa.
OHeprus
3apsHKEHHOTO
KOHJIeHCAaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c72c0

80

JlaGopatopHas
pabora
"U3mepenue
3IIEKTPOEMKOCT
u
KoHieHcaTopa"

81

[TpuHumn
JIEUCTBUS U
pUMEHEHUE
KOHJICHCATOPOB,
KOMUPOBAJILHOT
0 ammnapara,
CTPYHHOTO
MIPUHTEpA.
DIIEeKTPOCTATUY
ecKasl 3aluTa.
3azeMieHue
3JEeKTpoIpudop
OB

82

DNeKTpUYECKHUM
TOK, YCIIOBUSA
ero
CyILIECTBOBaHUS
. ITocTOsTHHBII
Tok. Cuna Toka.

83

Hampsixenue.
CormnpoTuBieHne
. 3akoH Oma
JUTS y9acTKa
LU

84

Pemenue 3agau
o TeMe "3aKoH
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Oma st
y4dacTka nenu"

85

ITocnenoBarenn
HOE,
napajuieJbHOeE,
CMCIIaHHOEC
COCIMHCHUE
IIPOBOJTHUKOB.

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c7410

86

Pemenne 3amau
Ha CMEIIaHHOE
COCIUHCHHE
IIPOBOJHUKOB

87

JlaGopaTopHas
paborta
«3y4yenue
CMEIIaHHOTO
COCIMHEHUS
PE3UCTOPOBY

88

Pabora u
MOIIIHOCTD
AIEKTPUIECKOTO
TOKA. 3aKOH
[xoyns-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c7838

&9

90

91

Pemenue 3agau
10 TeEME
"PaboTa u
MOIIIHOCTD
3JIEKTPUUYECKOTO
TOKa. 3aKOH
Jxoyns-
Jlenma"

3akon Oma 11
MMOJTHOM
(3aMKHYTO#)
ANEKTPUUECKON
uenu. Koporkoe
3aMBIKaHUE.

JlaGopatopHas
pabora
«3mepenue
SAC

HCTOYHHKA TOKa

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c7ae0
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U €ro
BHYTPEHHETO
COIPOTUBIICHUS
»

92

93

94

DNeKTpOHHAs
MIPOBOJIUMOCTH
TBEPIBIX
METaJlJIOB.
3aBHCHUMOCTh
COIIPOTHUBJICHUS
METAaJJIOB OT
TeMIepaTyphbl.
CaepxnpoBoau
MOCTh
DIIEKTPUYECKUI
TOK B BaKyyMe.
CBolicTBa
AJIIEKTPOHHBIX
My4KOB
ITonynpoBoaHu
KU, UX
COOCTBEHHAS B
npuMecHast
MIPOBOJIUMOCT.
CaoiicTBa p—n-
nepexo/a.
ITonympoBoaHH
KOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc84ae

95

96

DNeKTpUYECKUM
TOK B
pacTBOpax u
pacrmiaBax
IIEKTPOJINTOB.
DIEKTPONIUTHYE
cKast
JUCCOLIMAIIHS.
DIIEKTPOIIN3

DNEKTPUUECKUI
TOK B Tra3ax.
CaMoCTOSTEIIbH
BIM U

HECAMOCTOATE

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0c82ba

bubmuoreka [JOK
https://m.edsoo.ru/ff
0Oc84ae
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BHBIN pa3ps.
Monaus.
ITmazma

97

98

DIIEKTpUUYECKHE
npubopsl U
YCTPOMCTBA U
170'¢
MPAKTHYECKOe
PUMEHEHHE.
[IpaBuiia
TEXHUKHU
0e30MacHOCTH

O06o00maronun

YPOK
«NeKTpoIuHA
MHKa»

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c86fc

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c88be

99

100

Kontponbnas
pabora 1o Teme
«DNEeKTpOCTaTH
Ka.
[TocTostHHBIN
ANEKTPUYECKUIA
ToK. Toku B
Ppa3IUYHBIX
cpenax»
PesepBHbIit
YPOK.
Kontponbnas
pabora 1o Teme
"DnekTpoauHAM

HKa

bubmuorexa [JOK
https://m.edsoo.ru/ff
OcB8a8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c8c56

101

Pe3epBHbIit
YPOK.
O0o00marommii
YPOK 110 TeMaM
10 xmacca

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c8f6c

102

Pe3epBHbIit
YPOK.
O0o00marommii
YPOK 110 TeMaM
10 xmacca

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c8f6c
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OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102 4 4

11 KUIIACC

N KoaunuyecTBO 4acos I[ 3ﬂeKTp0HHLIe

] ara

Kourpoar  Ilpakruue uugpoBkIe

n/ Tema ypoka Bce usyue

HbIe CKHe oOpa3oBaTejibHbIE
1 ro HUA

padoThI padoThI pecypchl

ITocTossHHEIE
MAarHuThl U UX
B3aUMOJIENCTBU

.M
¢. MarautHoe bubmuoreka [JOK

1 https://m.edsoo.ru/ff
0c9778

nose. Bekrop

MarHuTHOM
WHIYKIUU.
JInaun
MarHuTHOM
WHIYKIUU
MaruutHoe

I10JIC

MIPOBOHUKA C
P bu6mmoreka [JOK
TOoKOM. OTEIT

2 5 1 https://m.edsoo.ru/ff
peTens. 0co8fe

BzaumonaerictBu
€ IIPOBOJHUKOB

C TOKOM

JlaGopatopHas
pabota
«M3yyenune
MarHUuTHOTO

bu6mmoreka [JOK
1 1 https://m.edsoo.ru/ff
0c98fe

IMOJIAA KaTylIKH €
TOKOM»

JenicTBue

MarHUTHOTO
bubmuorexa [JOK
OJISI Ha

4 1 1 https://m.edsoo.ru/ff
MPOBOJHUK C 0c9ac0

TokoM. Criia
Awmrmepa.
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JlaboparopHas
pabora
«HccnenoBanue
NEUCTBUA
MOCTOSIHHOTO
Mar"HuTa Ha
paMKy C TOKOM»

JewcTBue
MarHUTHOTO
MoJIs Ha
JIBUKYIIIYIOCS bu6mmoreka [JOK

5 3apsHKEHHYIO 1 https://m.edsoo.ru/ff
gactuiy. Cuna 0c9df4
Jlopenua.
Pabota cubl

Jlopenua

DJIEKTPOMAarHuT
Hasl UHYKIUA.
ITorok BekTOpa
MarHUTHOM
WHIYKIUU.

6 O/C 1
WHIYKIHUU.
3aKkoH
3JIEKTPOMArHuT
HOW MHIYKIIUU
®dapanes
JlaGopatopHas

aboTa
p bu6mmoreka [JOK
«HccnenoBanne

7 - 1 1 https://m.edsoo.ru/ff
: Ocal50

AIEKTPOMATrHUT
HOW MHITYKIIUW»

HNuaykTuBHOCTH
. SIBnenne
CaMOUWHIYKITUH.
DJ1C bubmuorexa [JOK

8 CaMOUWHIYKITUH. 1 https://m.edsoo.ru/ff
OHeprus 0ca600
MarHuTHOTO

MOJISI KaTyHIKHU €

TOKOM.
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ONEKTPOMarHuT
HOE I10J1e

TexHuueckne
YCTPOMCTBA U
nux
MIpUMEHEHUE:
IIOCTOSAHHBIC
MarHMThl,
3JIEKTPOMAarHuT
BI,
3JIEKTPOJIBUTATE
JIb, YCKOPUTEIIU
9JIEMEHTAPHBIX
YaCTHII,
WHIYKIIUOHHAI
I1€4Yb

10

O06o00maronun
YPOK
«MarauTtHoe
moJe.
DNIeKTPOMarHuT
Hasi MHAYKIUSDY

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocab82

11

Kontponbnas
pabora 1o Teme
«MaruutHOE
noJe.
ONEKTPOMarHuT
Hast UHIYKLUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocad58

12

13

CBoOoaHbIE
MEXaHUYECKUE
KoJie0aHusl.
I'apmoHnueckue
KoJie0aHusl.
YpaBHeHue
rapMOHMYECKHUX
KOoJIeOaHmi.
[IpeBpaienue
SHEPTUHn
JlaGopatopHas
pabora
«Hccnenosanue
3aBUCUMOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocaf06
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Hepnoz[a MaJbIX
KOJIEOaHNI
rpy3a Ha HUTHU
OT JUIMHBI HUTH
1 MaccChl rpy3a»

14

15

16

17

Konebarenbubl
1 KOHTYP.
CBo0OogHbIE
3JICKTPOMArHUT
HBIE KOJeOaHus
B UJCAJTEHOM
KoJie0aTeIbHOM
KOHTYpE. 1
Amnanorus
MEXTY
MeXaHUYECKUM
7871
3JICKTPOMArHUT
HBIMU
KOJIEOAHHUSIMU
dopmyna
TomcoHna.
3aKoH
COXpaHEHHUS
SHEPTUU B
HI€aTLHOM
K0JIeOaTEIIEHOM
KOHTYpE

IIpencrasienue
0 3aTyXaroIIMNX
KOJICOQHHSIX.
Brinyxnennbie
MeXaHHYECKUE
KoJICOaHMS.
Pesonanc.
BrinyxcHHBIE
ANEKTPOMATHUT
HBIE KOJeOaHus

ITepemenHbII
TOK.
CunycouganbH
13171

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cb820

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocbb86

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocbd34
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MIEPEMEHHBIN
TOK. MOIIIHOCTh
MEePEMEHHOTO
TOKA.
AMIIMTYIHOE
U JICUCTBYIONIEE
3HAYECHHUE CHIIBI
TOKA U
HaIPsKEHUS
Tpancdopmaro
p.
[IpousBoacTBo,
18 nepeaayda u 1
noTpebaeHue
ANEKTPUYECKON
SHEPTUu

VYerpoiicTBo u
MIPaKTUYECKOe
MIPUMEHEHUE

IEKTPUIECKOT
p bubmuoreka [JOK

1 https://m.edsoo.ru/ff
0cc324

0 3BOHKA
19 ’

reseparopa
IIEPEMEHHOTO
TOKa, TUHUH
3JIEKTpoIIepena
q

DKOIOTHYeCKHe
PUCKH TIpU
MIPOU3BOJICTBE
3JIEKTPOIHEPTH
20 u. Kynbrypa
HCIIOIL30BaHUS
AIEKTPOIHEPTH
UB
MMOBCEOHEBHOI

JKHN3HHU

Mexanuueckne

BOJIHBI CJIOBUS
&4 Bubmiorexa [IOK

1 https://m.edsoo.ru/ff
Occa54

pacrpocTpaHeH
us. [lepuon.
Ckopocth
pacrpoCTpaHeH

21
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us ¥ IIMHA
BOJIHBI.
[Tonepeunsie u
IPO/I0JIbHBIE
BOJIHBI

22

3Byk. CKOpOCTb
3ByKa.
I'pomkoCTh
3ByKa. BricoTa
toHa. TemOp

3BYyKa

bubmuorexa [JOK
https://m.edsoo.ru/ff
OcccOc

23

24

25

26

DJIeKTPOMarHuT
HBIE€ BOJIHEBI, X
CBOMCTBa U
CKOPOCTb.
IIxana
3JICKTPOMArHUT
HBIX BOJIH

[TpuHUMTIBL
PaguoCBsI3U U
TEICBUJICHHUS.
Pa3sutne
CPEICTB CBS3HU.
Pagnomoxanus

KonTponbHas
pabora
«Konebanus n
BOJTHBI»

IIpssMonuHENHO
e
pacrpocTpaHeH
ue CBETa B
OJHOPOJTHOM
cpeze.
Toueunslit
UCTOYHUK
ceera. JIyu
CBETa

bubmuoreka [JOK
https://m.edsoo.ru/ff
Occfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Occ618

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cd350

27

Otpaxenue
cBeTa. 3aKOHBI
OTpaKeHUS
CBeTa.

but6mmorexa [IOK
https://m.edsoo.ru/ff
Ocd4e0
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ITocTpoenue
M300paKCHHIA B
IJIOCKOM
3epKaiie

28

29

30

[Ipenomiienne
ceera. IlonHoe
BHYTpEHHEE
OTpaKeHue.
[IpenenbHblii
YTOJI TIOJTHOTO
BHYTPECHHETO
OTpaKEHUS

JlaGopaTopHas
pabora
«3mepenune
MOKa3aTens
PEeTOMIICHUS
CTEKJIa»

JInH3bI.
[TocTpoenue
N300pakeHUH B
JIMH3E.
dopmyna
TOHKOM JIMH3BI.
VYBenuuenue
JIUH3BI

bubmuorexa [JOK
https://m.edsoo.ru/ff
0cd716

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocd67a

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocddle

31

JlaboparopHas
paborta
«Uccnenosanue
CBOWCTB
M300paXeHMi B
JTUH3aX»

32

Hucniepcus
CBeTa.
CoXHBIN
cocTaB 0esIoro
cBerta. IIBer.
JlaGopatopHas
pabora
«Habmonenne
JTUCTICPCUHT
cBeTa»
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33

WNuTtepdepenim
s CBeTa.
Hudpaxius
CBeTa.
Hudpaknronna
s peIIETKa

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oced22

34

ITonepeunocts
CBETOBBIX BOJIH.
[Tonsipuzanus
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff
0cf02e

35

Onruyeckue
npubopsl U
YCTPOMCTBA U
YCIIOBUS X
0e30ImacHoro
MIPUMEHEHUS

36

37

I'panuubl
MIPUMEHUMOCTHU
KJ1acCUYeCcKOi
MEXaHHUKH.
IToctynatel
CHeuaIbHON
TEOpUH
OTHOCHUTEIIBHOC
TH

OTHOCHUTEIBLHOC
Thb
OJTHOBPEMEHHOC
TH. 3aMeJIJICHUE
BPEMCHH H
COKpaIieHue
JUTHHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff
0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocfa42

38

OHeprus u
HUMITYJTBC
PEIAATUBUCTCKO
W YaCTHUIIBI.
CBsi3b Macchl ¢
DHEpPruen u
HUMITYJIbCOM.
DHeprusi NoKos

but6mmorexa [IOK
https://m.edsoo.ru/ff
Ocfc68
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39

40

41

42

KonTtponbnas
pabora
«OnTuka.
OCHOBEI
CIIelaIbHON
TEOPUH
OTHOCHUTEIBHOC
TH»

DOTOHBI.
dopmyna
[1nanka.
OHeprus u
HMITYJIbC
¢doroHa

OTKpbITHE U
UCCIIeIOBaHHE
doTtoaddekra.
OmpiTer A. T
CroneroBa

3aKOHBI
doTtoadpdekra.
YpaBHeHue
DWHIITEHHA
JUIst
dboTtorddexra.
«Kpacnas
TpaHUIIa»

dororddekra

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cf610

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocfel6

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocftc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d015e

43

JlaBnenue
cBera. ONbITH
IT. H.
JleGenena.
XHUMHYECKOE
JIEUCTBUE CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d04a6

44

TexHuueckue
YCTPOMCTBA U
MPAKTHIECKOE
MPUMEHEHUE:
b oTORIEeMEHT,
dboronaTuuk,
COJTHEYHAS
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Oarapes,
CBETOIMO/

45

Penrtenue 3anau
10 TEME
«DEeMEHTBI
KBaHTOBOM
OIITHUKN

bubmuorexa [JOK
https://m.edsoo.ru/ff
040302

46

Mopens aToma
Tomcona.
OnbITEI
Pezepdopna o
paccesiHuIO o-
YaCTHII.
[Lnanerapuas
MOJIEIb aTOMa

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d091a

47

IToctynatet
bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff
0dOafa

48

49

H3znyuenue u
MOTJIOIICHHE
¢doToHOB TIpU
nepexojie aTomMa
C OJIHOT'O
YPOBHSI SHEPTUU
Ha JPYrou.
Bunael ciektpos
BousiHOBBIE
CBOMCTBA
yacTull. BoiaHbl
ne bpors.
Kopnyckynsipa
0-BOJIHOBOM
JTyalli3M.
CnoHTaHHOE U
BBIHY)KJICHHOE
U3IIy4eHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff
0dOafa

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0dOca8

50

OTtkphbITHE
PaIuoaKTUBHOC
Th. OTNBITHI
Pezepdopna o
ONpPEIETICHUIO
cocTaBa

but6mmorexa [IOK
https://m.edsoo.ru/ff
0d0fd2
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PaavOaKTUBHOT
0 U3JIy4EHUs

CBolicTBa
anbda-, 6era-,
ramma-

51 U3IIy4YCHHUSI.
Bmsaue
PaaroaKTUBHOC
TH Ha JKUBBIE

OpraHru3Mbl

OTtkpeITHE
IIPOTOHA U
HEUTpOHA.

14 .
30TOIIBI bu6mmoreka [JOK

1 https://m.edsoo.ru/ff
0d1162

Anbda-pacna.
DJIEKTPOHHBIN U
MTO3UTPOHHBIN

52

Oera-pacnas.
I'amma-
U3ITydeHUE

DHeprus CBA3U
HYKJIOHOB B
anape. SAnepHsie
peakiuu.

q .
ACPHEH bu6mmoreka [IOK

1 https://m.edsoo.ru/ff
0d1356

peakTop.

53
[Tpobnemsr,

NEePCIEKTHBHI,
9KOJIOTUYECKUE
aCTIEKThI
AIEPHOMN
DHEPTEeTUKU
OnemMeHTapHbIe
YJaCTHIIBI.
OtkpeiTHE

IIO3UTPOHA.
p Bu6miorexa [[OK
MeTtonnl

54 I — 1 https://m.edsoo.ru/ff
on 0d0e38

peructparuu
AIIEMEHTapHbBIX
YaCTHIL.

Kpyrastii cton
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«DyHaameHTan
bHBIE
B3aMMO/ICVCTBU
s1. EnuacTBO
buzIecKoit
KApTUHBI MUPA»

Bup 3Bé3mH0I0
HeOa.
Co3zBe3nus,
SIPKHE 3BE3NBI,
55 IUIQHETHI, UX 1
BUJIIMOE
JIBIJKEHHE.
ConneuHas
cHCcTEeMa

CounHize.
Conneunas
AKTUBHOCTD.
56 1
HNctounuk
SHEPTUu

CoiHna u 3B€31

3BE3 1B, HX
OCHOBHBIE
XapaKTEePUCTUK
u. 3BE3/TBI
TJ1aBHOU
MOCJIEI0OBATENb
HOCTH.

57 Buyrpennee 1
CTpOEHUE 3BE3].
CoBpemeHHbIE
MIPEICTABICHUS
0
MIPOUCXO0XKICHH
U ¥ HBOJIIOLIUHU
ConHua u 3B€31

Mineunsiii [IyTe
— Hama
2 I'amakTuka. 1
> Ilonoxenue u
JIBIDKEHHE

CoumHia B
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l'amaktuke.
lNanmakTuku.
Yépuble ObIpHI B
AIpax TajJaKTUK

59

60

Bcenennas.
Paz0eranne
rajlakTHK.
Teopus
boasmoro
B3pbIBA.
PennxroBoe
U3JIyYCHHE.
MeraranakTuka

Hepemennsie

POOJIEMBI
ACTPOHOMHH

61

62

Kontponbnas
pabora
«ONeMEeHTHI
ACTPOHOMHUH U
acTpou3uKm»

O0o06maromumit
ypok. Pomnp
bu3uku u
aCTPOHOMUH B
3KOHOMUYECKON
s
TEXHOJIOTHYECK
O, coInaJbHOM
7 DTUYECKON
chepax
JIeSITeIbHOCTH
YeJI0BeKa

63

64

O0o00marommii
ypok. Ponb u
MecTO (PU3UKHU
Y aCTPOHOMUU B
COBPEMEHHOM
Hay4YHOH
KapTUHE MHUpa
Ob6o06maromuit
ypok. Ponp
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buznueckoi
TEOpHUU B
dbopmupoBaHUn
MpeCTaBICHUI
0 ¢uzHUecKou
KapTHUHE MHUpa

Ob6o06maromuit
ypok. Mecto
buzIecKoi
KapTHUHBI MUPA
B 0011IEM psTY
COBpPEMEHHBIX
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€CTECTBEHHO-
Hay4YHBIX
MPEJCTaBICHUI
0 MpUpOAE

PezepBHbIit

YPOK.

MaruntHoe
66 1

IOJIC.

DNIeKTPOMarHuT

Hasi UTHAYKLIUS

Pe3epBHbIit
ypok. OnTuka.
OCHOBEI

67 CIIeIHATLHOM 1
Teopuun
OTHOCHUTEIILHOC
TH

PesepHbslii ypok.
KBanToBas
pusuka.
OJIEMEHTHI
ACTPOHOMHH U
acTpoU3UKHI
OBIIEE
KOJIMYECTBO
YACOBIIO
I[TPOI'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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Jluct cornacoBaHus k gokymeHTy Ne 112 o1 19.03.2024
WHuumatop cornacoBanua: Xanuynnos M.3.
CornacoBaHune nHnyumnposaro: 19.03.2024 10:36

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Xanuynnos M.3. 19.03.2024 - 10:36
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