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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroM (enepaibHONM pabodeil mporpaMMbl BOCHUTAHUS U
KOHLIETIIIUU TIpernoJilaBaHusi yueOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHnn ux (Gu3NKe Ha 0230BOM ypOBHE HAa OCHOBE CHCTEMHO-ACATEIHHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM W METANPEAMETHBIM PE3YJbTaTaM
OOy4eHHs, a TaKXKE YYHUTHIBAET HEOOXOJMMOCTb pPEATU3ANU MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHBIMH TMpeaMeramMu. B Hel
OTIPEJICIISIIOTCS OCHOBHBIEC LIETTM M3Y4YEeHHs] (U3UKU HA YPOBHE CPEIHEro OOIIETro
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HUKU: JTUYHOCTHBIC,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:
® [JIaHUPYEMBbIE pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM YPOBHE, B
TOM YHCJIE IPEAMETHBIE PE3yJIbTATHI [0 T0J1aM O0Y4YCHUS;

e cojzepkanue yueoHoro npeameta «Duznka» Mo rogaM 00ydeHHUs.

®du3rka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IIKoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yoni
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOIBKY (PU3UUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE UM AKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TIOJIYYCHHUSI HOBBIX MAT€pHANIOB C 3aJaHHBIMU CBOMCTBAMHM W JPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa OOydYaromuxcsi, B (OpPMUPOBAHUE YMEHUU MPUMEHSThH
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJHEHUN UMU YU€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca (usmku 118 ypOBHS CpeaHEro ooOimiero oOpa3oBaHUS
MOJIOKEH PAJ HUJEH, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK TMPUHIMUIBLI €ro
ITOCTPOCHHS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepraj U3 BCeX pa3fesnoB (PU3WKH, BKIIOYACT KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBMM € HEW MaTepual Kypca (Gusuku
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBisgeTcs



dbopMHUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIICCTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
CONep KaHMsl, TOCBAIMIEHHBIX OKOJOTWYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYXIACHUs
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISIOTCS (u3ndeckue Teopuu (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSX O TMPHUPOJE, TpPaHUIIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
IIPOIICCCOB).

CUCTeMHO-eSTENHLHOCTHBIN TIOJIX0/T B Kypce (U3UKU peain3yeTcs MPexke
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB U JA0OpAaTOPHBIX padoT,
KOTOphIE B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHMCOK YUYEHHUYECKUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IIJTAaHUPOBAHUS U
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEMIEHUIO PACYETHBIX M Kaue€CTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS W3
pa3HBIX pasnaesioB. s KaueCTBEHHBIX 3a7a4y MPUOPUTETOM SIBJISIIOTCS 3aJlaHUsl Ha
OoObsSICHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHUH M TMPOIECCOB B OKPYXKaIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAEIU JUISl CUTYyallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuansbHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuHeTa (U3HKK WIA B YCJIOBHUSX MHTETPHPOBAHHOTO KaOWHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IHKiIa. B kabunere (Qu3nku AOIKHO OBITH
HE0OXoauMOe J1abopaTopHOE OO0OpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECNEeYMBAaET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W  TPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpyIOBaHHWE I YYEHHYECKHX NPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydaromuxcs. TeMaThudeckue KOMIUIEKThI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e hopMupoBaHHE HHTEpPECa M CTPEMJICHHS OOYYalolUXCSd K HaydHOMY
W3YYEHUIO TPUPOABI, PAa3BUTHE WX HHTEIJICKTYaAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

® Pa3BUTHE MPEACTABICHUM O HAYYHOM METOJI€ MO3HAHUS U (HOPMUPOBAHUE
UCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

¢ (hopMuUpOBaHKHE HAYYHOTO MUPOBO33PEHUSI KaK Pe3yJIbTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUU U (PYH/IaMEHTAJIbHBIX 3aKOHOB (DPU3UKU;

e hopMupoBaHHEe YMEHUU OOBICHITH SIBICHUS C  HCIOJIb30BAHUEM
(bU3nYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTebCTB,;

e popMHpoBaHUE TPEACTaBICHUNA O POJIU (U3MKU JJIS PA3BUTUS APYTHUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUH.

JlocTibkeHne dTUX IieNield 0O0ecrieunBaeTCsl pelleHueM CIeAYIONNX 3a/7a4d B

mpoliecce u3ydeHus Kypca GU3NK1 Ha YpPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

® IpUOOpETEHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpHYI0 (GU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(DU3UKHU;

e popMHpoBaHME yMEHUM TNPUMEHATh TEOPETUUECKUE 3HAHUS  JJIA
OObsSICHEHUs (PU3MYECKUX SBJICHUH B TIPUPOJEC U I TPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCECIHEBHOM KU3HH;

® OCBOCHHE CIIOCOOOB pENICHHsS] pa3IWYHBIX 3a7ad C SBHO 3aJaHHOU
bu3nUecKkol MOMAENBIO, 3a/]ad, MOAPA3yMEBAIOIIUX CaMOCTOSTEIHLHOE
co3fanue GuU3NIeCKOr MOJCIH, aJIeKBAaTHON yCIIOBUSM 3a7a4H;

e MOHUMaHUWEe (U3NUYECKMX OCHOB W TPHHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSIHUS Ha OKPYKAIOUTYIO

cpeny;



® OBJIQJICHUE METOJAaMU CAaMOCTOSATEIHLHOTO TUTAHWPOBAHUS W TIPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTepIpeTanuu HHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;
® CO3/IJaHUE YCJIOBHM /I pa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
oOpa3oBanus otBoauTcs 136 gacos: B 10 kmacce — 68 gacos (2 4yaca B HEZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraemeiii B mporpamMme 1o (uU3MKEe TMepedeHb JIAOOPATOPHBIX M
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYUTENb JE€JaeT BBHIOOP
NpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYAIbHBIX
O0COOCHHOCTEH 00yJaroOInuXCsl.

COAEPKAHUE OBYUYEHUSA
10 KVIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka O mnpupone. Hayunbie MeTOnBI NMO3HAHUS OKPYKAOLIETO
mupa. Ponbp JSKcrepuMeHTa W TEOPUM B INPOLECCE TO3HAHUS IPUPOJBIL.
OKCHepUMEHT B (PUBHKE.

MopnenupoBanue (pU3MYECKUX SBJICHUW M TpoueccoB. HaydHble rumoressl.
®duznyeckre 3aKOHBI U TeOpUH. ['paHUIbl MPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IpuHLIMT COOTBETCTBUA.

Ponp u mecto ¢u3uku B (GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B PAKTUYECKOU JIEATEIIbHOCTH JIFOACH.

JemoHcTpanuu

AHanoroBble W 1HUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MATEPUATBLHOW TOYKH, MX NPOCKIIMU HA OCH CHUCTEMbl KOOpJHUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPsSMOJIMHEWHOE BIkeHue. ['paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMENICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHENHAS
ckopocth. [lepuon u yactora oOpanienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.



TexHu4yeckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIUIOMETP,
JBH>KCHUE CHAPSAOB, IEIHBIE U PEMEHHBIE ITEpEIavH.

JdeMoHCcTpaIMA

Mopenbs cucTeMbl OTCUETA, WILTIOCTpAIUsl KUHEMATHUYECKUX XAPAKTEPUCTUK

JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmionenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U

TOPU30HTAJIBHO.

W3mepenune yckopeHus CBOOOTHOTO MaCHHUSL.

Hamnpagienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

JlaGopaTopHbie padoThI

1. V3yuyeHue OBUKEHUS TeJa MO OKPYKHOCTH.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon HeroTona
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsxkectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOTrO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. llnedo cuiel. VYcmoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

JemoHcTpanuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIIUX TEJ.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AeOpMaliui.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEeHUME CUJT TPEHHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

JlaGopaTopHbie padoThI

1. 3mepeHue KeCTKOCTH NPYKUHBI.
2. N3mepenue kodpuimenTa TpeHUs CKOJIbKEHUS.



Tema 3. 3akonvl coxpanenus 6 mexaHuke

Nmiynbc MarepuaibHOM TOUKHM (Tela), CHUCTEMbl MaTEpPHAbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiibl. MOIIIHOCTE CHJIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTHUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedhopMupoBaHHOW  mpykuHBL.  [loTeHIManpHas  SHEpPrUs Tela  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTenmumanpaple ¥W  HEMOTCHIMANbHBIE  cuibl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

JlemoHcTpanuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexos NOTEHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

JlabGopaTopHbie padoThI

1. M3y4yeHue 3aKOHA COXPaHEHHUS SHEPTHH.
Paszgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOIO IBM)KEHMS dacTtul] rasa. lllkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTraBlieHUe M3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
Oapomerp.

JemoHcTpanuu

OnwITHl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BelmecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.



OmnbITel 10 AU PY3UH KUTKOCTEHN U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Monaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MACANIBHOTO Trasa,
U30IPOLIECCHI.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHamMuueckass cucrema. BHYTpeHHSAs JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo TemoTsl U padora. BHyTpeHHss
HEpPrus  OJAHOATOMHOTO  HMJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y AeNIbHAs TEIIIOEMKOCTh BEILECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K Hm3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

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

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaimnHax. KodpQuIMEeHT Moye3HOro
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kodpuumMeHT MOJIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIIOIHEPTETUKHU.

TexHHYecKkue yCTpPOWCTBA U NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

JleMoHCTpauumn

W3MeHeHne BHYTpPEHHEH »HEpruy Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJ JEWCTBHEM CXKATOTO BO3/AyXa, HarpeBanue >¢pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIEO JEMOHCTPAIINS).

M3MeHeHne BHYTpEHHEN SHEPIUM (TEMIIEpaTypbl) Tela IpH TeIUioneperaye.

OneiT MO anuabaTHOMY paCIIUPEHHIO0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

JlabGopaTopHbie padoThI

1. DkcnepuMeHTanbHas mpoBepka 3akoHa I'eit-JIlroccaka

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcrapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HacellieHHbId map. YaenbHas TeoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

Tépnoe Teno. Kpucrammmueckue n amopdubie Tema. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamiasl. CoBpeMmeHHble Matepuaiibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBiaenus. Cyoaumarusi.

YpaBHEHHUE TEIIIOBOTO OajaHca.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU IOJIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

JdeMoHCcTpaMu

CBoIICTBA HACBHILLICHHBIX TAPOB.

Kunenuve npu MoHWKEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOIO BEILIECTBA.

JleMOHCTpanust KpuCTaioB.

Paznen 4. JaekTpoanHamuka

Tema 1. Inekmpocmamuka

OnexTpuzaums Tel. OJEKTpUYECKU 3apsana. JlBa BHIA 3JIEKTPUUYECKUX
3apsAnoB. IIpOBOOHUKH, IOUAJIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsiia.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUI 3apsia.
Onextpudyeckoe mnose. Hampsxk€HHOCTh  3iekTpuyeckoro mnois. lIpuHmun
CYNEPIO3ULIUUA IEKTPUYECKUX ITosier. JIMHUKM HaANpsHyKEHHOCTH JIEKTPUYECKOTO
IIOJIS1.

Pabora cun  anekrpocratmyeckoro  mons.  [lorenuman.  PasHocth
OTEHUHAIOB. [IpOBOOHUMKM M AUDJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTprdyeckasl MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIEKTPOEMKOCTh TIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOI0 KOHIEHCATOPA.

TexHuyeckrue YCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOpP, KOMMUPOBAJIBHBIN aNIapar, CTPyHUHbIN IPUHTED.

JemoHcTpanuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS SJIEKTPOMETPA.

B3auMmopencTBre HaAIEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSTHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJOBUSA CYIIECTBOBAHUSI JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIEHUE BEIIECTBA.
IlocnenoBarenpHOE, NapalIENIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.



PabGotra oanektpuueckoro Toka. 3akoH JDxoyms—Jlenma. MomrHOCTD
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckon nenu. Kopotkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMITEpaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHas MPOBOJANUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OneKkTpuyeckuidi TOK B  pacTBOpax W  paciulaBax  3JIEKTPOJHUTOB.
DNEeKTPOIIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIbTMETpP, PEOCTaT, HCTOYHHKUA TOKa, OJJIEKTPOHArpeBaTeiIbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOJHUKOBBIN IHO/, TaTbBAHUKA.

JlemoHcTpanuu

N3mepeHne CUITbl TOKA U HaIPSKEHMUS.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHue SIEeKTPOABIWKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBHUCHUMOCTh CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOA.

JlaGopaTopHbie padoThI

1. IlocnenoBarenbHOE U NapaAUIETBLHOE COEIMHEHUE POBOIHUKOB.
2. NUsmepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUSI UICTOYHUKA TOKA.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, Trumoresa, (puanyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, rurnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.



Buonocus: mexannueckoe ABMXKEHHE B )KMBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEH WU
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIIOB, JJIEKTPOJUTHYECKAS JHUCCOLMALIMS,
raJbBaHHKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BaHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyrue), ABUTATEb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
NOJIY4YEHUs] COBPEMEHHBIX MAaTEpHaJOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEpOKC, CTPYUHBIN MIPUHTED, AIIEKTPOHArPEBATEIbHbBIC npuodoPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KJIACC
Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHOMO cynepnosuunu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHue DNEKTPOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYILNAs CUla HWHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTh. SIBIEHME CAMOMHIYKIMU. OJCKTPOABWKYIIAS  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.



TexHUUecKkue YCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHE: ITOCTOSIHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHUL, MHIYKIIMOHHAS TIEYb.

JdeMoHCcTpaMu

OnbIT Ipcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SBneHue IIEKTPOMAarHUTHOM UHTyKIIHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYLIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MarHUTHOT'O MOTOKA.

SIBneHue cCaMOMHYKIIMH.

JlaGopaTopHbie padoThI

1. HaGmroneHue aeiicTBUS MarHUTHOTO TIOJISl Ha TOK.
2. VI3yueHue siBICHUS IEKTPOMArHUTHOM UHIYKIIUH.
Paspnen S. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONE0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpailieHre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJCANIbHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMU Kosiebanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPrUM B UJICATbHOM KO0JIE0ATEIIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHHYCOMJAIBbHBIM TEPEMEHHBIH TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOLIEE 3HAYEHHE CHJIBI TOKa U
HaIPSOKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOSICHUE AIEKTPUUECKOM
HHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIeKTpodHepruu. KymnbTypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

JdemoHcTpanuu

HccnenoBanne mnapamMeTpoB KoOJI€OATENbHOM cHUCTEMbl (NMPYXUHHBIA WIH
MaTeMaTUYECKUI MasTHHK).

Hab6nronenue 3aTyxarmmux KojaeOaHmid.

HccnenoBanune cBONCTB BBIHYKICHHBIX KOJI€OaHUH.



Habnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

JlaGopaTopHbie padoThI

1. OnpexneneHue yckopeHus CBOOOHOTO MaJICHUs IPU MOMOIIA MasiTHUKA.

Tema 2. MexanuuecKkue u 371eKMpPOMAZHUNHbBLE GOIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss | JUiMHA BOJHBL. [lomepeuHble W TPOJIOJBHBIE BOJHBI.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakius,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEeHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-nieus.

JleMoHCTpauumn

OO0pazoBaHue U paclpoCTPaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

Hab6mronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW M
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpaX€HHUe,
IpesioMJIeHUE, MoJsspu3auus, Judpakuns, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTPaHEHUE CBETA B
ogHOopoaHOU cpene. JIyu cBera. ToueyHbl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPETOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHHSI.



Jucnepcus ceera. CiioxxHbIi cocTaB 6enoro cseta. LBer.

CobOuparoniie ¥ pacceuBaroniie JuH3bl. ToHkasg suH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux guH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JlaBaeMoe JIMH30M.

[Ipenenbl NpUMEHUMOCTHA FTEOMETPUYECKON ONTHUKHU.

BonnoBass ontuka. Wurtepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBuss HaOMIOAEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakmmst cBera. [ludpakumonHas peméTka. YCIOBHE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  IaJCHAM MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuueckue YyCTPONCTBA U MPAKTHUECKOE TMPUMEHEHHE: OYKH, JIyTa,
doToamnmapar, NPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIeCKON, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

JlemoHcTpanuu

[IpsiMmonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE U TMPEJIOMIICHHUE CBETa.
OnTuyeckue mpruodopBkI.

[TonmHOE BHYTpeHHEe oTpakeHue. Moiesb CBETOBOIA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu Mukpockomna, TEJIECKOIa.

HaOmronenune natepdepeHinu cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ MOMOILIBIO MPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

JlaGopaTopHbie padoThI

1. V3mepenue nokasaresns MpeoMIICHUs CTEKIIA.
2. OnpeneneHre ONTUYECKOW CHIJIBI M (DOKYCHOTO PACCTOSHUS coOMparoiien

JIVH3BI.
Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['panuubl  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynatsi

CIIEIUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITCHHA.

OTHOCUTENLHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHHU U COKpallleHHe
JUIMHEL.

DHEPrusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJIHLCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUS
TTOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmovl K6aHmMo8oIl ONMUKU



®otonbl. Dopmyna [Inanka cBa3u 3HEprun POTOHA C €r0 YACTOTON. DHEPrHs
U UMIyJbe (poToHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dbotorpdexra. YpaBuenue DuHmTeitHa s hoTodpdekra. «KpacHas rpanuia»
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUECKOE TNPUMEHEHHE: (OTOIICMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

JleMoHCTpanun

®o1orh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

Ceroauo.

Conneunas Oarapes

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3myyeHue U mOTIIOUIECHUE
(GbOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI DHEPrHUM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aToOMa BOAOPO/IA.

BousiHoBBIE cBoOMicTBa yacTull. BonHsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYKICHHOE U3ITy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

JleMoHCTpauumn

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWo  cocTaBa
paanoakTUBHOTO u3nydenus. CoiictBa anbda-, Oera-, ramMMa-u3ITydeHHUs.
BnusitHue paainoakTHBHOCTH Ha KUBbIE OpTraHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tormsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchol siapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepuwiii peaktop. Tepmosinepnsiii cuHTe3. [IpoOnemMbl W HEPCHEKTHUBHI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.



MeToapl HAOMIOACHUS U PETUCTPAIIAN AIIEMEHTAPHBIX YACTHII.

dyHaMeHTalnbHbIe B3auMoieicTBUs. EMUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTHUUECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
Buibcona, siiepHbIil peakTop, aToMHast Oomoa.

JdeMoHCTpaMuA

CU€TUrK MOHU3UPYIOLINUX YACTHLL.

Paznen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otanbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConnHeuHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKU. J(MarpamMma «CIEKTpaldbHBIN KIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyte — Hama T'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE H3MydeHHE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs MTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1Ms CeBEpHOro MOMyIIapHs U IPKUE 3BE3/bL.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O06o0maroniee MOBTOPEHUE

Ponp ¢u3uku uW acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUH B COBPEMEHHOU HAy4YHOH KapTUHE MHUPA, pOJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O TIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ouonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.



Mescnpeomemuvie noHsimus, CBSI3aHHBIE C U3YYEHHUEM METOJIOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIM (akT, rumore3a, (Qpusnyueckas BeIWYHWHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISJIUPOBAHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOCKIUH HA OCU KOOPIWHAT, CIOXKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTHUYECKHUE SIBJICHUSA B )KMBOW MPUPOJIEC, TEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKASI CTPYKTYpa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaIus3.

leoepaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJICKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MIPEJICKa3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVMHWUW DJEKTpOIIEpeaay, TEHEpPaTop IEPEMEHHOIO TOKa,
AJICKTPOJBUTATENb, WHIAYKIHOHHAS II€4b, pajap, PaaUuONPUEMHHUK, TEICBHU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes..

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TIPOI'PAMMBI 11O
OU3SUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUUTHh TOCTUKEHUE CIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHs yueOHOTO npenMera «Dusnka» T0JKHbI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pPaCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOUN NESITEIHLHOCTH, B TOM YHUCJI€ B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKU 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICUYETOBEYECKUX T'yMaHUCTUUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECaX Tpa)AaHCKOTrO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTraHU3aIliy;



YMEHUE B3aMMOJICUCTBOBATH C COIMATLHBIMU HHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHOUN U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHUS:

chOpMHUPOBAHHOCTh poccuiickoi rpaKIaHCKON UJCHTUYHOCTH,
NaTpPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYUBOTO OYAYIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl ICTETUKY HAYYHOT'O TBOPYECTBA,
npuUCyIero pU3nyecKoi Hayke;
5) TPy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm NnpodhecCHOHANBHONU JESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKON, YMEHHE COBEPIIaTh OCOZHAHHBIA BHIOOD
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(GU3UKY HA IPOTSHKEHNUN BCEH KU3HM,

6) 3K0J10rM4eCcKOr0 BOCIIUTAHUSI:

Cc(hOPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATBHOTO
XapakKTepa KOJOTHUECKHUX MPOOIeM;

TUIAHUPOBAHUE U OCYIIECTBJICHHUE JICUCTBUN B OKPYKAIOIIEH CpeJle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHUe OIbITa JEATeTbHOCTH JKOJIOTHYECKON HAMpaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3HUKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTHM HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIpPOIIECCE
u3ydeHus:  (QU3MKA  OCYIIECTBIISATH  MPOCKTHYID W HCCIEIOBATEIBCKYIO
NEeATEeILHOCTh HHIUBUIYATIBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:
CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJlU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;



ONpEACNATh LENU JeATENbHOCTH, 3aaBaTh IapaMEeTpbl U KPUTEPUU HUX
JIOCTHKEHUS,;

BBISIBJIAIT  3aKOHOMEPHOCTHM W MPOTHUBOPEUMsS B  PacCMAaTPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IUJIaH pEHIeHUs MPoOJeMbl ¢ Y4ETOM aHalIM3a HWMEIOIIMXCA
MaTepHaIbHBIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIa/IETh HAYYHOW TEPMHHOJIOTHEH, KIIOUYEBHIMU TMOHATHSIMHU W METOJaMHU
bu3nUecKoil HayKH;

BJIa/IETh HaBbIKAMHU Y4€OHO-HMCCIIEI0BATENbCKOW U MPOEKTHON AESITEbHOCTU
B 00J1aCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBLHOMY MOUCKY
METOJIOB peUIeHMs 3a7ad (PU3UYECKOTO COJAEPKaHUsS, MPUMEHEHHUIO pPa3IMYHBIX
METOJI0B IO3HAHUS;

BJAJIETh BUAAMU JIEATEIBHOCTU 110 IMIOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALMY, MPeoOpa3OBaHUIO M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3MpOBaTh 3a/ady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHTHhI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peUICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (PU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (uU3MKe B MTPAKTUYECKYIO OOJIACTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TOJIydeHUs WHPOPMAIUU (PU3UIECKOTO CONEPKaHUS 3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH TOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 U WHTEPIPETAN0 WH(GOPMAlMK Pa3IUYHbIX BHUAOB U (POpM
pECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMAIIHH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTWIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX



3amad ¢ CoOOMoIeHHeM TpeOOBaHWN SPrOHOMUKH, TEXHUKU O€30MMacCHOCTH,
TUTUEHBI, pecypcocOepeKeHHs, TMPaBOBBIX U  OTUYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJACpXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHAYEHUsI UHPOPMAIIUU U 1IEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBLHYIO
dbopMy IIpeCcTaBICHUS U BU3yaIU3aIUH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYIIECTBIATh OOIIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBL;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh LI€TM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJOrO y4JaCTHHMKAa KOMAaHIbI B
o0 pe3yabTaT no pa3pabOTaHHBIM KPUTEPUSIM;

npeqjaraTb HOBBIE TPOEKTHI, OICHUBATh HACH C TIO3UIIMH HOBH3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.
PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe eiicTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs Pacu€THBIX U KaueCTBEHHBIX
3a7a4, MJIaH BBIOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacImpsATh paMKH y9eOHOTO MPeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:



JaBaTh OIIEHKY HOBBIM CHTYaIlMsiM, BHOCUTh KOPPEKTUBHI B NIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEIbLHONW  peduiekcuM  KakK  OCO3HAHHUS
COBEpIIAEMbIX JICHCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX pe3yJbTaTOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI peICKCUH JJIsI OIICHKH CHUTYyallld, BRIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSATCIIbHOCTH,

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPH aHAINU3E pPe3yIbTaTOB
JeSATEeIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OITHOKH.

B mpomecce nocTmKeHUsS JIMUYHOCTHBIX PE3YJIHTATOB OCBOCHHS IMPOTPAMMBI
nmo ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATLHBIN HUHTEJJICKT, MIPEI0Iar afoIuit
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAJILHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTHUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
yCIexy, ONTHMH3M, WHUIIMATUBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKMUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTh KOH(PIUKTHI.

HPEIMETHBIE PE3YJIbTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUMA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, HHEpIUAIbHAsI CUCTEMa OTCUETa, aDCOIOTHO TBEPAOE TEJIO,



WJICAUIbHBIN a3, MOJEIU CTPOCHUS Ia30B, )KUIAKOCTEW U TBEPABIX TEJN, TOUCUHBIN
AIEKTPUUECKUH 3apsijl pU pelieHnH (PU3NYECKUX 3a/1ay;

pacrno3HaBaTh (puU3MUECKUe SIBJICHUS (TPOLECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEILIECTBA U
ANEKTPOAUHAMUKU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3auMojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEIT TPU HArPEBaHHUH (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COoCcyle, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHUS Ta3a B HM30IPOLECCaX,
AIEKTPU3ALUs TEJ, B3AUMOECICTBUE 3aPSI0B;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAMHATa, NyTh, MNEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHUHUAIbHAS SHEPIUsi, MEXaHHYeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWK NPABUIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

ONHUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi PHEPrus XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(bU3NYECKYI0 BETHYUHY C IPYTUMH BEIMUYUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJIeHUs (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
IpU ONHMCAHWM TPABHIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIHOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYCHUS] M EIUHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMY,

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECcKue
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPaHEHUsS] MEXaHMYECKOW DHEPruM, 3aKOH COXPaHEHUS HWMITYJIbCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSA3b CpPeHEH KMHETHYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJIIOTHOM TeMIepaTypou, MepBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAaHCHHUSI
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTh OCHOBHBIE TPUHLMIBI JEHCTBUS MAIIMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUSA UX OE30MaCHOTO HCIIOJIb30BAHUS B
MOBCEIHEBHOM JKU3HU;

BBINOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB C HCIHOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUH, NPU 3TOM
dopMynupoBath mpoOieMy/3ajadyy M TUIOTE3Y YYEOHOro HKCHEPHUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYy/IOBaHUS, MPOBOJIUTH OIBIT U
(GbOopMyIHpPOBATH BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHU  BEIUYUHAMH  C
UCITOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJI€ TaOnMIl U rpauKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIECJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U MPOEKTHOM
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIEe i €€ PElIeHHs, TPOBOJUTh PAaCUYEThl U OLEHUBATH PEATBHOCTH
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABICHUS,

UCIONB30BaTh  MpPH  pPELIEHUH  y4dyeOHBIX  3aJad  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPECTABJICHUS YYCOHOW W HAYYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPAa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PaLMOHAIBHO pACHpPEleisTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



K xonmy obOydyenuss B 11 kJjiacce mpeaMmeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IPUMEpax pojb U MECTO (PU3NKHA B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATCIBHOCTU JIIOAEH, LEJIOCTHOCTh M €IUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YYUTBIBATh TPAHMUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCIICH:
TOYEYHBIM JEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SAEpHAs
MOJIENIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MPH pEerieHUuH (PU3NIECKUX
3a7a4;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MIPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOU (DM3HMKHU: DJICKTPUUECKAS] TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUEC
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHUCTBHE MArHUTHOTO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAsT W HMCKYCCTBEHHAas
PaauOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMONB3Ysl (PU3NUYECKHUE BEJIUYMHBIL:
ANIEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJIEKTPUYECKOE HAIPSKEHUE, AICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYILKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHOoJ M YacToTa
KoJeOaHuii B KoyieOaTeTbHOM KOHTYpE, 3apsii W CHJIa TOKa B TpoIecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONHUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKUIMA
CMBICII HCIIOJIb3YEMBIX BEIWYMH, HMX OOO3HAYCHHS W EIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, DHEPTUsl U UMMYJIbC (OTOHA, MEPHO]T TOJIypacnaja, SHEPrus CBI3U
aTOMHBIX SiJIep, TPU OMHUCAHUM TPABWIBHO TPAKTOBATH (DUBUYECKUM CMBICT
UCIIOJB3YEeMbIX BEJIWYUH, MX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYH (DU3UYECKYIO BEJIMYMHY C JAPYTUMHU BEJIMYUHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapaieIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BJIEKTPOMArHUTHOU



WHJIYKIINH, 3aKOH MPSIMOJIMHEUHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsaa, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCla, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHHUMOCTH;

OMpENIENATh HANPABIICHUE BEKTOPA MHIYKIIMK MarHUTHOTO TMOJISI TPOBOHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBaTh H300paKEHUE, CO37aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUUH: NPH 3TOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0OPYIOBaHUSA, IMPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISAThH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYHMH B BHUJAE TaOMUL U
rpauKoOB, AENATh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICTOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
NEeATEIbHOCTH C MCIOJb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
00opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JJOTMUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3Yy4YEHHBbIE 3aKOHBbI, 3aKOHOMEPHOCTH M
dbuznyeckue SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW W HAy4YHO-TIOMYJISIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MMOTYYaEMYI0 HH(OPMAIHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIWH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBUS UX O€30MacCHOTO MCIOIh30BAHUS B MMOBCEIHEBHOM
KU3HU;



IPUBOIUTH MPUMEPHI BKJIJIa POCCUHUCKUX U 3aPYOEIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpeJIe;

paboTaTh B TIpyHIl€ C BBIIOJHEHUEM pPA3JIUYHBIX COLHUAJIBHBIX pOJEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALUOHAIBHO PpACIPEACNsaTh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTpUBaeMON IPOOIIEMBI.

TEMATHYECKOE INIAHUPOBAHUE
10 KJIACC (2 yaca B HeaeJ110)

KonnuectBo uacos
Ne HanmenoBanue pasnenon DnexTpoHHbIE (TH(POBEIC)
KonTponbusie [IpakTnueckue
/T W TEM IIPOTPaMMBbI Bcero 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
Paznen 1. DUBUKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
11 dusnka U METOJIbI 5 bubmuoreka LIOK
' Hay4HOI'O [TO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pasznen 2. MEXAHUKA
bubmuorexa IIOK
21 Kusemarika > 2 ! https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.2 7 1 2
Hunavimia https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHECHHS 6 1 1 bubmnorexa [IOK
' B MEXaHUKE https://m.eds00.ru/7f41bf72
Hroro mo pa3neny 18
Paznen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMO/IMUHAMUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 bubmuorexa [JOK
' KUHETHYECKON https://m.edso00.ru/7f41bf72
TEOpUH
0] b K
32 CHOBBI 10 9 1 nonmoteka 11O
TEPMOAUHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSIHUS 5 bubnuoreka [IOK
' BerecTBa. Ma3oBbie https://m.edso0.ru/7f41bf72
Mepexoabl



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

HUroro no pazneny

24

Paznen 4. JJIEKTPOJANHAMMUKA

bubmuoreka LIOK
41 1
INeKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
IMocTossHHEBIN
42 AJIEKTPUYECKHI TOK. 12 5 5 Bubnmuoreka LJOK
' Toku B pa3iinyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO 68 g 6
YACOB I10 ITPOI'PAMME
11 KJIACC (2 yaca B HeZleJ110)
HaI/IMeHOBaHI/Ie KOJ'II/I‘IGCTBO 4qacoB
No DnekTpoHHbIe (1IU(POBHIC)
paszeinoB U TEM KontpombHsie IIpakTuueckue
n/m Bcero 00pa3oBaTeNbHBIC PECYPCHI
IIPOrpaMMBbl paboThHI paboThHI
Paznen 1. 3JIEKTPOAUHAMUKA
MarnuTtHoe 10JI€E. Bt LIOK
HOIMOTEKA
1.1 11 2 2
DICKTPOMATHHTHAS https://m.edsoo.ru/7f41c97¢c
WHAYKIUSA
Uroro no pazaeny 11
Pazgen 2. KOJIEBAHUS 1 BOJIHbBI
Mexanuueckue u
2.1 3JIEKTPOMAarHuTHBIC 9 1 bubmmorexa [IOK
' JICKTP https://m.edsoo.ru/7f41c97c
KOJIEOaHUs
Mexanuueckue u
2.2 JIEKTPOMAarHUTHBI 5 1 bubmorexa IOK
' HICKTPO © https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmuorexa IIOK
2.3 10 1 2
Onmika https://m.edsoo.ru/7f41c97c
HWroro mo paznemy 24

Paznexn 3. OCHOBBI CIIEIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

OCHOBBI

CHCHH&HLHOﬁ]ﬁOpHH

OTHOCUTCIBHOCTHU

Hroro no pazaeny

4

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97c

Pasznea 4. KBAHTOBASI PU3UKA

41

OJIEMEHTHI

6

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

KBAHTOBOU OITUKH
bu6nmoreka IJOK
4.2 4
Crpoenme atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka IJOK
4.3 ATOMHOE 71p0 > https://m.edsoo.ru/7f41c97c
Hroro o pasaeny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

DJIEeMEHTBI
5.1 ACTPOHOMHUH U 7 Bubmmoreka [TOK
| b https://m.edsoo.ru/7f41c97c
acTpopU3UKH
Wroro no pazneny 7

Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Oo6oOmaromee 4 bubanorexa [JOK
' HOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO
YACOBIIO 68 5 5
I[TPOI'PAMME

YUYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

. ®uzuka. Paboume mnporpammbl. [lpeamernas nuHUS YYEOHUKOB CEpUHU

«Knaccuueckuit  kype». 10-11  kmaccel:  yyebHOe  mocoOue st
obmieoOpazoBarenbHbix opranusanuii /  A.B. Illaranuna. — M.
[Ipocsemenne, 2017. — 8lc.

. ®uzuka. Iloypounbie pazpabotku. 10 kmacc : mocobue s

obmreoOpa3oBarenbHbix opranuzanuii / F0. A.CaypoB. — 3-¢ u3z. nepepao.
— M. : IIpoceemenue, 2015. — 272 ¢. — (Knaccuueckuii Kypc).

. ®uszuka. Iloypounble paszpaborku. 11 kmacc : mocobue st

oOmeoOpazoBarenbHbix opranuzanuii / 0. A. CaypoB. — 4-e u3n. gomn. —
M. : Ilpoceemienue, 2017. — 274 ¢. — (Knaccuueckuit Kypc).

. @uzuka. 10 kmacc. ba3zoBeiii ypoBeHb. Mskumes [.4., byxosues b.b.,

Corckuit H.H./ Ilon pen. Ilapdentberoit H.A.- M. :Ilpocsemienue, 2017.

. @uzuka. 11 kmacc. ba3zoBeiii ypoBeHb. Mskumes [.4., byxosue b.b.,

Yapyrun B.M./ Ilox pen. [TapdhentbeBoit H.A. — M. :IIpocsermienue,

. ®usuka, 11 kmacc. basoseiit u yriny6nenssiit ypoenb. H.C. Ilypeiiesa,

H.E. Baxeesckas, JI.A. Hcaes, B.M. Hapyrun



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmmoreka [JOK

http://fiz.1september.ru/ I'azera «Puszuka»

http://school-collection.edu.ru/ Enunas kosutekius udpoBbIX 00pa30BaTEIbHBIX
pecypcoB

http://www.fizika.ru/ Caiir gnsg npenogaBateneld (U3MKH, yYalUXCd M HX
poauTeneu

http://kvant.mccme.ru/ HayuHo-miomynsipHbIii  (PU3NKO-MAaTEMATHYECKUI SKypHAIT
"KBaHT" (ApXUB HOMEPOB)

http://elkin52.narod.ru/ 3anmMarenpHas ¢uU3MKa B BOIpOcaX H  OTBETax
http://www.e-science.ru/physics  Tlopram  ectecTBeHHBIX  Hayk:  Dwusmka
http://yos.ru/ [TyTs B HaYK



http://fiz.1september.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://kvant.mccme.ru/
http://elkin52.narod.ru/
http://www.e-science.ru/physics
http://yos.ru/
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