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HOACHUTEJIBHASA 3AIINCKA

Mporpamma paspaboTaHa B COOTBETCTBMMU C:

®epepanbvHbim 3akoHOM N2273-d3. «0O6 o6pasoBaHMKM B Poccuiickol

depgepaunm» 0129.12.2012,

o [pnkazom MuHucTepcTBa 06pa3zoBaHma n Haykn PO ot 17.05.2012 Ne 413
«0O6 yTBEpKAeHUM beaepanbHOro rocyaapcTBeHHOro 06pa3oBaTenbHOroO
CTaHZapTa cpeaHero obuwiero obpasoBaHUAY;

o [locTaHoBNeHMEM [NAaBHOIO rocyAapCTBEHHOIO CAaHUTAPHOro Bpaya Pd ot
28.09.2020 Ne29 «CaHuTtapHble npasuna CIl, 2.4.3648-20 «CaHUTapHO-
annaemmonornyeckme TpeboBaHMA K opraHM3auMaM BOCNIUTAHUA U
oby4yeHUA, OTAbIXa M 0340POBAEHUA AETEN N MONOAEKMNY;

o [locTaHoBNeHMEM [NAaBHOIO rocyAapCcTBEHHOIO CAaHUTAPHOro Bpaya PP ot

28.01.2021 Ne2 «O6 yTBEpXKAEHUM CAHUTAPHbIX Npasma n Hopm CaHlnH

1.2.3685-21 «'urneHnyeckmne HopmaTusbl U TpeboBaHMA K obecneyeHmto

6e3onacHocTn 1 (unun) 6e3BpeaHOCTM ANs YenoBeKa paKkTopoB cpenbl

obutaHuA»;
o [lpukaszom MuHucTepcTBa NpocBelleHns Poccnn «O6 yTBEpKAEHUM
denepanbHoro nepeyHs y4ebHUKOB, AONYLEHHbIX K UCMOb30BaHMIO

npu peaansaunm MMeoLWmMxX rocy4apCTBEHHYI0 aKKpeanuTaumio
obpa3zoBaTe/ibHbIX MPOrpamMmm HavyanbHOro obuiero, OCHOBHOro obuiero,
cpeaHero obuero o6pasoBaHMA OpraHM3aUUAMM, OCYLLLECTBAAIOLMMMU
06pa3oBaTe/ibHY0 AEeATENBHOCTb M YCTAaHOB/IEHWA NPeAebHOro CPOKa
NCNO/Ib30BaHMA UCKAOYEHHbIX y4ebHuKoB » Ne 858 o1 21.09. 2022.

o OcHoBHOM 06pa3oBaTeNbHOM NpOrpammon cpeaHero obuero obpasoBaHma
MBOY «LlKona Ne29»

e YyebHbim nnaHom MBOY «lLKona Ne29» Ha 2024-2025 y4yebHbin roa;

MpumepHOM NporpaMmmbl No ¢u3MKe, pa3paboTaHHOM aBTOPCKUM KOJIIEKTUBOM
noa pykosoactsom H.A. MaHpeHTbeBON.10-11 Knacc, 6a308bIN M YrAybBAEHHbIN
YPOBEHD.

[Iporpamma 1o ¢u3uke 0a30BOro YpoBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUI K pe3ysibTaram
OCBOEHHSI OCHOBHOM 00pa30oBaTeIbHOM Mporpammsbl, mnpenctaBieHHbIXx B GI'OC
COO, a rtakxke c¢ yu€roM ¢eaepanbHON pabouell mporpamMmbl BOCIHUTAHUS U
KOHIICTIIIMM TIpeTnoiaBaHus yueOHoro mpeamera «Dusmka» B 00pa3oBaTelbHBIX
OpraHU3aUAX Poccuiickou denepanuu, peanu3yrommx OCHOBHEIE
oOpazoBaresbHbIe MPOTPAMMBI.



Copepxanne mnporpamMmbl 1o (U3MKE HampaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOydarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux (u3nke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTh pealli3alliid MEKIIPEIMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYyYHBIMU YYEOHBIMH TMpeaMeTamu. B Hel
OTIPE/EISAIOTCA OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YyJIbTAThl OCBOCHUS Kypca (PU3MKHU: JTMYHOCTHBIE,
MeTarpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIFOYAET:

e IUIAHMPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pr3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO FOJJaM 00yUYEHUS;

e cozepkaHue yuyeOHoro npenmMera «Puznka» 1mo rojgaM o0yueHusl.

du3zuka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX IPUPOJbI, BBICTyHas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpykatoeM mupe. LkonbHbIN Kypc (HU3HKH — cUCTEMOOOpa3yrouii
JUIS. €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB U SIBIICHHWM, HM3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbuszuyeckoir reorpadueid u actpoHomuei. Mcmonb3oBaHME UM aKTHUBHOE
OpUMEHEHHE (U3NYECKUX 3HAHMWA  ONpefeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOrMM B cdepe HSHEpPreTUKH, TPAHCHOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUS] HOBBIX MAaTEpHAIOB C 33JlaHHBIMU CBOWCTBAMHU U APYTHX.
N3yyenne ¢Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSThH
Hay4YHBIA METO]I TO3HAHMS TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢usukud Juisi YpoBHS CpeaHero ooOmero oOpa3zoBaHUs
MOJIOKEH psAI HWAEH, KOTOpble MOXKHO paccMaTpuBaThb Kak MPUHIUIBI €ro
OCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3lienoB (PM3MKH, BKIIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoes cenepanuszayuu. B cOOTBETCTBMM C HEW Marepuan Kypca (HU3UKU
o0beUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcCs
(GopMupoBaHrE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pHH, BEIIECTBE U
IoJIe.

Hoes cymanumapuzayuu. EE peanuzauus mTpeanosiaraeT HUCHOJIb30BaHUE
FYMaHUTapHOTO MOTEHIMaNa (U3MUECKON HAayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUSA



¢uzukn ¢ pa3BuTHEM OOIIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M 3KOJIOTHYECKUMH MPOOIEMaAMH.

Hoess  npuknaomnoii  nanpasnennocmu. Kypc usuku mpegmosiaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TE€XHHMUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
M3YUYEHHBIX TEOPUU U 3aKOHOB.

Hoes »osxonocusayuu peaqn3yercs TOCPEACTBOM BBEACHHUS JIIEMEHTOB
COJICp)KaHUs, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKUW M TEXHOJIOTHH, a Takke OOCY>KIEHUs
po0JIeM pallioOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€30M1acHOCTH.

Crep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3UKM Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHusl SABIAIOTCS (pU3mueckue Teopuu (GopMHpOBaHUE MPEACTABICHUH O
CTPYKTYpe MOCTpOeHUs: GU3NYECKON Teopuu, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O MPUPOAE, TIpaHMIAX
OPUMEHUMOCTH TEOpUM, JJs ONHUCAaHUS ECTECTBEHHO-HAyUYHBIX SBICHUM U
MIPOIIECCOB).

CucTeMHO-eSTENIBbHOCTHBIN TOAX0 B Kypce (PU3UKH pealn3yeTcsl Mpexse
BCEro 3a CYET OpPraHU3allid SKCIEPUMEHTAIBHON AESTENbHOCTH O00YYaroIuXCs.
st 6a3oBoro ypoBHSI Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTAIBHBIX KpPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHYECKUX
pakTUYeCKux paboT. BeiaeneHne B yka3aHHOM MepedyHe J1abopaTopHBIX pador,
OPOBOAMMBIX [ KOHTPOJSL M OLIEHKH, OCYIIECTBISETCS  y4aCTHUKaMHU
o0pa30BaTeNbHOrO IMpolecca HCXOAd U3 OCOOCHHOCTEH IUIaHUPOBaHUS MU
ocHamleHus: kabuHera Qusuku. Ilpm 3TOM obOecrneunBaeTcsi OBJIAJICHUE
O0Oy4JaroIUMHUCS YMEHHUSMU TPOBOAUTH KOCBEHHBIC W3MEPEHHs, HCCIECIOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHWE YAENMSETCS PEIICHUIO PACUETHBIX M KAaYeCTBEHHBIX
3amad. [Ipu >TOM anst pacd€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJladdl C SIBHO
3aJJaHHON (PH3UUECKON MOJEIBIO, TTO3BOJISIOIINE IPUMEHSITh N3yUYEeHHBIC 3aKOHBI 1
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeina Kypca, Tak M MHTETpUpPYs 3HAHHUS M3
pasHbIX pa3zaenoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUsS Ha
OOBSICHEHHE TpPOTEKaHWsl (UBNYECKUX SBICHUH W TPOIECCOB B OKpY’KaOIIEH
KU3HU, TpeOyromme BbIOOpa (PU3NYECKOW MOJENH Al CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCTICUeHHI0 Yy4eOHOTro Tpoliiecca 0a30BBII ypOBEHb Kypca
(U3UKK HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
OpeIMETHOr0 KaOuHeTa (U3MKK WM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa



MPEAMETOB E€CTECTBEHHO-HAYYHOTO IWKiIa. B kabuHeTre (QU3MKU TOKHO OBITH
HEeoOXxoauMoe J1abopaTopHOe OOOpYAOBaHHWE JUIS BBHITIOJHEHHS YKAa3aHHBIX B
nporpamMme Mo (PU3MKe YYEHUYECKUX MPaKTUYECKUX paboT M JEMOHCTPALIMOHHOE
o6opyoBaHueE.

JlemoHCTpannoHHOEe 00OpyAoBaHUE (OPMHUPYETCS B COOTBETCTBHH C
MPUHITUIIOM MWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIeYMBAeT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3WKE KITIOUYEBBIX JICMOHCTpPAIUNA IS
UCCJICIOBAHUS  W3Y4YaeMbIX  SBJICHUW M  MPOLECCOB, OMIUPUYECKUX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyJIOBaHME [JIsi YUYCHHUECKHUX TMPAKTUUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKUX KOMIUICKTOB M OOCCIICUMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYamomuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX J1a0OpaTOPUA.

OCHOBHBIMU 1IEJISIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BaHUHU ABJISIOTCS:

e (QopMupoBaHuEe HHTEpeca U CTpEeMJICHUS OOYYarONIUXCs K HAyYHOMY
U3YYCHHUIO TPHUPOJIbI, PA3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTE;

e Ppa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAaHUA U (HOPMHPOBAHUE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

e (QopMupoBaHME HAY4YHOTO MHPOBO33PEHHS KaK pe3yibTara HW3Y4YCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

e (QopMupoBanue yMeHHH OOBSCHATH SBICHHUS C HCIOJH30BAaHUEM
(Gu3HUeCKUX 3HAHUHN M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue TpENCTABICHUNA O PONM (PU3UKHU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHre 3Tux 1elield obecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

npoiiecce u3ydeHus Kypca GU3uKU Ha YPOBHE CpeTHET0 O0IIero o0pa3oBaHus:

e TmpuoOpeTeHue CUCTEMBl  3HAHUU 00 001IMX buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJIEKTPOJWHAMHUKY, KBAHTOBYIO (U3UKY W
AIIEMEHTHI aCTPOPU3UKH;

e (QopMupoBaHue yYMEHHMI TPUMEHATH TCOPETUUCCKUE 3HAHMS IS
oObsiCHEHHMSI (PU3WYECKWX SBJICHUA B TPUPOAEC © ISl TPUHATHS
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CHOCOOOB pEIIECHUS pa3IUYHbIX 3aJa4 C SBHO 3aJIaHHOM
du3nueckoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3faHue GU3NUECKO MOJENH, aJIeKBAaTHON YCIOBUSIM 33]1a4H;



e TMOHWMaHHUE (UBUYECKUX OCHOB WM TPUHITUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKHUX MPOIIECCOB, MX BIHMSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJICHUE METOJAaMU CAaMOCTOSITEILHOTO TUIAHUPOBAHUS W TPOBEIACHUS
(GU3HYEeCKNX SKCIIEPUMEHTOB, aHANIM3a M HWHTEPIIPETAlMd WH(POPMAIIHH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJbTaTa;

e CO3JIaHHEC YCJIIOBHM JJISI Pa3BUTHS YMEHHU MPOEKTHO-HUCCIEI0BATEIHCKOM,
TBOPYECKOU JIEATEITHHOCTH.

Ha wusyuenne ¢usuku (0a30BBI ypOBEHb) HA YPOBHE CpPEIHEro OOIIero
obOpazoBanust oTBoauTCs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B He/IEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipemyaraemeiii B mporpamMme 1o (¢uU3MKE TNepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX pabOT SABISAETCS PEKOMEHJOBAaHHBIM, YYMTENb JEJIaeT BHIOOD
IpPOBENICHUs J1A0OPATOPHBIX PAbOT U OMBITOB C YYETOM WHIUBUIYAbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKAHUE OBYUYEHUSA
10 KJTACC

Pa3nen 1. ®u3uka M1 MeTOAbI HAYYHOI'O IIO3HAHUSA

@dusnka — Hayka o mnpupone. HaydHble MeTOABI NO3HAHUSA OKPYKAOILIETO
mupa. Ponp »JKkcnmepuMeHTa W TEOPUM B IIPOLECCE IO3HAHUS IPUPOJBIL.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM W MporieccoB. HayuHble THUIIOTE3BI.
dusnyeckre 3aKOHbl U TEOpUH. ['paHUIBI NPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropple U IUQPPOBBIE H3MEPUTENBHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBHXKCHHUSI.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPAWHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpsSMOJUHEHHOe IBMXeHue. I['paduku
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U TMepeMelIcHus
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBobosHOE TajieHne. Y CKOpeHHEe CBOOOTHOTO MaICHUSI.

KpuBonmuuennoe  nBukeHue. J[BMKEHHME  MarepualbHOM TOYKH IO
OKPYKHOCTH C IIOCTOSHHOU I10 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTs. [leprnoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH)KEHUE CHAPSOB, IIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mopgenbs cucteMbl OTCUETA, WILTIOCTPALUs KUHEMAaTHUYECKUX XAPAKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpazoBanye ABUKEHUN C UCIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBmxkeHust Tena, OpOIIEHHOrO MOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagnenune ckopoctul pu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEPABHOMEPHOTO ABUKEHHS C LEJBIO ONPEIEICHUS] MTHOBEHHOM
CKOpOCTH.

HUccnegoBanne COOTHOLICHHWS MEXAY NYTSAMH, IMPOWUJICHHBIMHA TEJIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEKYTKHM BPEMEHHM NIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBuxkeHus Teiia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocurensHOcTH  [amunes. llepBeii  3akoH  Hbrotona.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunnun cynepnosunuu cuil. Bropoii 3akon Herotona
IUIs. MaTepUaIbHON TOUkU. Tpernil 3akoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima T1soxectu. lIlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKobxkeHus1, kaueHnus ). Cuna tpenusi. Cyxoe
TpeHue. Cuina TpeHusl CKOIBKEHUS U cuiia TpeHus nokosa. KoadduimenT tpenus.
Cuita conpoTUBIICHUS IPY IBUKEHUH TEJA B dKUJIKOCTH WM Tase.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumeHus. llneuo cumbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckre yCTpOWCTBA W MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SBnenne nHepuuM.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHa.

U3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUCHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECUS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBmxKeHUs1 OpycKa 1Mo HAaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B INPYXKUHE U
pe3nHOBOM 00paslie, OT X AePopMaIiu.

HccnenoBanne yclioBUl paBHOBECHS TBEPIOTrO TeJd, HMEIOLIErO0 OCh
BpaLlCHHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

NMiynbC MarepuasbHOM TOYKM (T€na), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMiynbC cHilbl 1 U3MEHEHHE HMITyJIbCa Tea. 3aKOH COXPAaHEHUS HMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprus MarepuaibHO Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUHU.

[TorenuunanbHas SHEPrusl. [TorennmanbHas SHEprus yIpyro
nepopMUpOBaHHON  mpyxuHbl. lloTeHnuManbHas  dSHeprus Tedna  BOIU3HU
OBEPXHOCTH 3€MJIN.

[loTeHnManbHBlE W HENMOTEHUHAIBHBIE  CHJIBI. CBs3p  paboOTHI
HETIOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHMYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAaHEHMSI MEXaHUUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa NOTEHMATILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOILIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

WccnenoBanue cBsizu paOOThl CUIIbI C U3MEHEHUEM MEXAHMYECKOW IHEPruu
TE€JIa Ha IIPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Pa3znen 3. MousiekyasipHast pu3UKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJEUCTBUS 4YacTUIl BemlecTBa. MoAenum CTpOEHHUsI Tra30B, XUJIKOCTEU H
TBEPABIX TeJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeseil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana Temmeparyp
[enscus.



Mopenp  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HACAIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelHEe KHUHETUYECKOM SHEpPruM TEeIUIOBOro JABMKEeHUs wvactull raza. l[llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiICHHE M30IMPOLIECCOB: H30TEpPMa, H30X0pa,
n3zo0apa.

Texnuueckue yCTpoHCTBa M TMPaKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COECTMHEHUM.

OnbiTel 110 U HY3UN KUAKOCTEH U ra30B.

Mogenb 6pOyHOBCKOTO JIBUYKEHUS.

Mogens onbita lITepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mogens, WIUTIOCTpUpYoas MpUpoay AaBICHHUS ra3a Ha CTEHKHU COCYa.

OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHHUS UJCaIbHOTO Trasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUU
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]y TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamuxu

TepMmoauHamuueckass cucrema. BHYTpEeHHsAS 3HEpPrusi TEPMOJIUHAMHUYECKOU
CHUCTEMBI U cI0cOObI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrus  OAHOATOMHOIO  HWJACAJIbHOrO  raza. Buabl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TemIOTHI pH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM miporiecce. IlepBhili 3aKOH TEPMOJUHAMHKH.
[IpuMeHeHre TepBOro 3aKOHAa TEPMOJMHAMHUKHU K H3ompoieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTtuMoCcTh MPOIECCOB B IPUPOJIE.

TerutoBple  mamuHbl.  [IpuHOUWNBI ~ JEWCTBHS — TEIUIOBBIX — MAIIKH.
[IpeoOpa3zoBanusi HEPrUM B TEIUIOBBIX MammHax. KoaddummeHT moiae3Horo
nerctBug TemnoBo mamwuHbl. [ukn KapHo M ero ko3 @uIMEHT MOJIe3HOTrO
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
MpoOKM W3 OYTBUIKM TIOJA JCUCTBHEM CXXATOTO BO3/IyXa, HarpeBaHue 3¢gupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3MeHeHne BHyTpeHHEH dHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnplIT 1O anuabaTHOMYy pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, TBUTATEIIsI BHYTPEHHETO CTOpaHus, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3Mmepenne yaenpbHON TEMIOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eeuwyecmea. Dazosvie nepexoovt

[TapooOpa3oBanue U KoHjeHcalus. Mcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHbIM map. YaenbHas TeruioTra
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JIaBJICHHUS.

TBépnoe Teno. Kpucramnmuyeckue n amopdubie Tema. AHU30TPONHS CBOMCTB
kpuctaiioB. JKunkue xpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenuwe wu
KpUCTaJUIU3anus. Y iefibHas TeruioTa miasieHus. Cyoaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUH TMOJTYUYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHCJIE HAaHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMoHcTpalusi KpuCTasioB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO31yXa.

Paznen 4. DinekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OnexTpuzanus Ten. OJNEKTpUYecKUud 3apsan. JlBa BHJA 3IEKTPUUYECKUX
3apAn0B. IIpOBOJHMKM, OUANEKTPUKHA W IOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumogeiictBue 3aps0B. 3akoH KyioHa. TodeuyHbIi 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe tmose. Hanpsok€HHOCTH  anekTpuueckoro mods.  [IpuHoun



CYNEPIIO3ULIMH IEKTPUUYECKUX NoJied. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOrO
TOJISL.

PaGora cun  snekrpoctatnueckoro  moissa.  [lorennuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHUMKM M AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TOJIE.
JusnekTpuyeckasi IpOHULIAEMOCTb.

OnexrpoémkocTh. KoHeHcaTop. DNeKTpOEMKOCTh IJIIOCKOTO KOHAEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckne yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOTI,
AIEKTPOMETP, DJIEKTPOCTAaTHUYECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIEHCATOp, KONIMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEIl.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JINDIIEKTPHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOUIaJH
MJIACTUH, PACCTOSTHUS MEXIY HUMH U JTUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Hctounuku Toka. Cuia Toka. [IocTOsITHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 ydacTKa Lenu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YENBHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGota oanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOoCTh
AIEKTPUYECKOr0 TOKA.

DJNIEKTPOJIBIXKYILAasi CUjla M BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akoH Oma [J1 MOJHOM (3aMKHYTO#) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHUeE.

DONeKTpoHHasT  MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTD
COMNPOTHUBJICHUSI METAINIOB OT Temneparypbl. CBEpXIIPOBOJUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TomynpoBOIHUKH. CobcTBeHHas U IpUMeECHas IPOBOJUMOCTh
MOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBI.

OJIEKTPUYECKH TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSTEIbHBIN
paspsa. Monunus. 11nazma.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJILTMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA AUOI,
TEPMHUCTOPHI 1 (OTOPEZUCTOPHI, TOTYIPOBOTHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuilbl TOKa U HAMIPSHKCHUSL.

3aBUCHUMOCTh COIPOTUBIICHHUS LHUWIMHAPUYECKUX MPOBOJHHUKOB OT [JIMHBI,
IJIOIIAU TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CMmeliaHHOEe COeIMHEHNUE TPOBOIHUKOB.

[Ipsamoe wu3MepeHHne >IEKTpPOIBHXKYIIEH cuibl. KopoTkoe 3amMblikaHue
rajbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBL.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSISI NPOBOAMMOCTb TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yueHnne cMemaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepenne 3IeKTpOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHErO
CONPOTHUBJICHUSI.

Habmronenue amexTpoiusa.

MexknpeaMeTHbIE CBS3H

N3yuenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce ocyliecTBisieTCs ¢
Y4ETOM COAEPXKATENbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowxcnpeomemnvie nowsimusi, CBA3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJIEHUE, HAy4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxka: pelieHne CUCTEMBbl ypaBHEHUM, JuHEWHas (QyHKIMS,
napabona, runepOosia, ux rpa¢uku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe ABUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BUIBI TEIUIONEPEIadyH, TEIJIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU U



ra3oB, JJIEKTPHUYECKHME CBOWCTBA METAJUIOB, AJIEKTPOJMTHYECKAs IMCCOLMALMSA,
raJbBaHMKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABW)KEHUN C HCIOJB30BAHUEM MEXAHU3MOB,
Y4ET TpEHUS B TEXHUKE, NOAIIAIHUKH, HCIIOJIb30BAaHMWE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHa, OBITOBOW XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPHUAIOB, B TOM YKCJIE HAHOMATEPUAIIOB, U
HAaHOTEXHOJOIMH, 3JEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIE pUOOPBHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, IaJIbBAHUKA.

11 KUIACC

Paznen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHblE ~ MarHuTBL.  B3anMOAEHCTBHME  TOCTOSAHHBIX  MAarHUTOB.
MaruutHoe mone. Bektop MarHuTtHOM wuWHAYKOMH. [IpuHIMD cynepnosunun
MAarHuTHBIX noJsied. JInHMM MarHuTHOM WMHAYKIWHU. KapTuHa JTUHWNA MarHUTHOM
WHJIYKIMHU 10JI1 HOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHWUKA € TOKOM. KapThHa JHMHWUHA WHIYKIAU
MAarHUTHOTO TOJS JIMHHOTO MNPSIMOTO TMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIyJb M HalIpaBJIeHUE. [[BUkKEHHNE 3apsiKEHHON YaCTHUILIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunbl JlopeHia.

SIBiieHue DJIEKTPOMArHUTHOM MHAYKIUU. IloTOK BEkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIHXKYILAsl CUJIa HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykuuu Papanes.

BuxpeBoe nsnexktpudeckoe moje. DIESKTPOABWKYIIAS CHiIa WHAYKIUU B
MPOBOJHUKE, IBUKYIIIEMCS TOCTYNATEILHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBJIEHHE CaMOMHIYKIMHU. OJEKTPOJBIDKYIIAs  Cuiia
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJIS1 KATYLIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckne YCTpPOMCTBA M TMPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSHHbIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJABUIaTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHULl, NHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOT'O IIyYKa MATHUTHBIM IOJIEM.

JIMHMY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHUE IIEKTPOMAarHUTHOW HHIYKINH.

[IpaBuno JleHua.

3aBUCUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIUH OT CKOPOCTH WU3MEHECHHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomuol

W3yuyeHne MarHuTHOTO I10JIS1 KATYIIKU C TOKOM.

Hccnenoanue eMCTBUS OCTOSIHHOTO MarHUTA HA PAMKY C TOKOM.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHON MHIYKIIHH.

Paszpnes S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KOJICOAHUSI.
INapmonnyeckue konebanus. Ilepuoxa, wactora, amrmumtyna u (asa xoneOaHUIA.
[IpyxvHHBIN MasATHUK. MareMaTu4eCcKuil MasTHUK. YPaBHEHHE TapMOHHYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbuplii kKOoHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIC KOJIeOaHUS B
UJCATHPHOM KOJIeOATeIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHUYEeCKUMHU WU
ANIEKTPOMATrHUTHBIMU KonieOanusiMu. @Dopmyna Tomcona. 3akoH coXpaHEHUs
SHEPIruu B UJICAIbHOM K0JIe0aTeIbHOM KOHTYpE.

[Ipencrapiienue o 3aTyxaromux KojieOaHUusX. BeIHYX/IeHHbIE MEXaHUYECKUE
koJnebanus. Pezonanc. BeiHYK/I€HHBIE 3JIEKTPOMarHuTHHIE KOJIeOaHuUsI.

Ilepemennbiii  Tok. CUHyCOMAQIbHBI TEPEMEHHBIA TOK. MOIIHOCTB
MIEPEMEHHOT0 TOKAa. AMIUIUTYHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpPsHDKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedIeHUE IIECKTPUUECKOM
SHEPruu. DKOJIOTUYECKHE PHUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCTIOJb30BaHUS SJIEKTPOSHEPTI MU B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIECKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepeay.

Jlemoncmpayuu

Uccnenoanne napaMeTpoB KoJieOATENIbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MAsSTHHK).



Hab6nronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBOWCTB BIHYKICHHBIX KOJIeOaHUH.

Hab6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuworpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJIEOAHMIA.

Pe3oHanc mnpu MOCIENOBATENIHHOM COEIMHEHHH pE3UCTOPa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TMHUYU IEKTPONEPEAAUH.

Vuenuueckuii skcnepumenm, nabopamopusie padonul

HccnenoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanue IMEPEMEHHOIO TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexannueckre BOJIHBIL, YCIOBHS pacnpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHus M JUIMHA BOJHBL. [lomepeuHble W  MPOJOJIbHBIE BOJIHBI.
NuTtepdepentus u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS U3JIyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexkrpomarautHoii BoiHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOIspu3anus, AUPPaKIus,
unTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ixana >MeKTPOMArHUTHBIX BOJIH. [[prMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMIBI panOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTpPa3ByKOBasi JAUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nnrepdepeHnnu u 1udpakinud MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOU M
4acTOTOM KOJeOaHUI.



Hccnenoanue CBOMCTB  DJJICKTPOMArHUTHBIX  BOJIH: OTpak€HHUe,
npeioMIIeHUE, MOJsipu3anus, AuPpakuus, uHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHENHOE pacHpOCTpaHEHUE CBETA B
oaHOpoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHUil B
IIJIOCKOM 3€pKaJe.

[Ipenominenue cBera. 3aKOHBI MPETOMIICHUSI CBETa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yrosi MOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CiaoxHbIil coctaB Oenoro cseta. LBer.

Cobuparoue U pacceuBaromve JMH3bl. ToHkass nmH3a. DokycHoe
paccTosiHME W ONTHUYEeCKas cuila TOHKOW JuH3bl. [locTpoeHne m3zoOpaxkeHuil B
coOuparIIMX U pacceuBaroluX JuH3aX. DopMmyna TOHKOW JIMH3BL. YBEIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHblE HCTOUHUKH.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HUHTEep(EpeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

HNudpakusa cBera. JudpakuuonHas pemérka. YclIoBUE HaOIIOIEHUS
IVIABHBIX ~MAaKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpOCTBA M MPAKTHUECKOE TMPUMEHEHHE: OYKH, JIyIa,
¢doToamnmapaT, NPOEKIHOHHBIA anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpOCTpaHEHUE, OTPAKECHUE U IIPEIOMIICHUE CBETAa.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojellb CBETOBOA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenue natepdepeHnu crera.

HaoOnronenune nudpakiuu ceera.

Ha6nronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tomy4yeHue cnekTpa ¢ mMOMOIIBI0 JUGPAKITUOHHON PEIIETKH.

HaGnronenue nossipusaiuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3mepenne nokazartens NpeOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUN B JIMH3AX.
Habutoienue nucnepcun cBera.

Pasznes 6. OcHOBBI CIeIUAJIBHOM TEOPUU OTHOCHTEIbHOCTH
I'paHunsl  OPUMEHMMOCTH  Kjlaccuyecko — mexaHuku.  IloctynaTsl
CHELMAIbHOM TEOPUM OTHOCHUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BaKyyMe, IPUHLUII OTHOCUTEIbHOCTU DWHIITENHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU M COKpAIlCHHE
JUTHHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13b MaccChI ¢ BHGPFHGﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. QHGPFPI}I
IIOKO4.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPIrust
Y UMITyJIbC (DOTOHA.

OtkpeiTre u uccienoBanue gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorddexra. YpaBuenue DunmTeitHa st poTodddexra. «KpacHas rpaHumia
dboToaddekra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHAMHUYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoNCTBa M MPAKTHUECKOE TNPUMEHEHHE: (HOTOIIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3((PexT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTodhdEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopaa mo paccesHuio o -4acTHIL.
Ilmanerapnas mognens aroma. llocrynater bopa. U3nyduenue u morjonieHue
(GOTOHOB MpU mMepexojie aToMa C OJHOTO YPOBHSI DHEPrHM Ha Jpyroi. Bumisl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJOPO/IA.

BonnHoBelie cBoiicTBa yactull. Bonnsl e bpoitns. KopmyckynsipHO-BOJIHOBOM
IyaJIn3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CIEKTPAIbHBINA
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

Ornpenenenue NIMHBI BOJHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

Ha6nronenue nmuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CIOXKHOCTh CTPOCHUS Anpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pe3epdopaa mo  ompeneneHuro  cocraBa
paauoakTUBHOTO wu3inydyeHus. CBoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
Binsinue paanoakTHBHOCTH HA KUBbIE OPTaHU3MBI.

OtkpeiTHE NpoTOHAa M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnan. ONEKTpOHHBIA W MO3UTPOHHBIN Oera-pacman. I'amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakunu. JleneHue u CUHTES sI€ep.

Anepnsiit peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl W TMEpPCHEKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaMeHTalIbHbIE B3auMOieicTBUs. EMUHCTBO (pm3nueckoii KapTUHBI MUpA.

TexHuyeckre yCcTpoucTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
BuiibcoHa, siaepHbIi peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CU€TurK MOHU3NPYIOIINX YaCTHL.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otamnbl pa3BuTHs acTpoHoMuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3gus, sSpKHe 3BE3NBI, IUIAHETBHI, UX BHIMMOC
JIBIDKCHHE.

ConHeuHas cucTeMa.

Connue. ConneuyHass akTUBHOCTh. Mctounuk sHepruu CojnHIla M 3BE3L.
3BE3/1bI, MX OCHOBHBIC XapAaKTEPUCTUKH. [[narpamMma «CHeKTpaJIbHBIM KJacc —
CBETUMOCTB». 3BE3NBI TJIABHOW ITOCJICIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3]] TJIaBHOW MOCJEA0BATEILHOCTU. BHYyTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUSI O MPOUCXOXKIECHUHU U 3Boonuu ConHIa u
3BE3/1. DTaIlbl )KU3HU 3BE3].

Muieunsiii I[lyTe — Hama I'amaktuka. Ilonmoxenune u aBwxkeHue CoyHIA B
lamaktrke. Tumnsl ramakTuk. PaguoranakTuku v KBasapbl. YEpHBIE IBIPHI B sapax
TaJaKTHK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xa06ma. Pasberanne ramakTuk.
Teopus bonpmoro B3psiBa. PenmkToBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaOntonenusi HeBOOPYKEHHBIM TJIA30M C HCTOJIb30BAHUEM KOMITbIOTEPHBIX
PWIOKEHUH JJIs1 ONpe/ieNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEpHOro MOMYIIAPHS U IPKUE 3BE3MbL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lyTu.

O0o0maroiee MOBTOPEHUE

Ponp ¢Qusuku © acTpoHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M 3TUYECKOU cepax NesaTeIbHOCTH YeJI0BEKa, pOJib U MECTO (QU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUN KapTHHE MHUpPA, POJIb PU3UUECKON TEOPHH
B (HOpMUpPOBAHMM TMPEACTABICHUNH O (PU3MUECKON KapTUHE MHpa, MECTO
dbu3uYeCKOl KapTUHBI MUpaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MexknpeaMeTHbIE CBS3H

N3yuenue kypca ¢usuku 6a3o0Boro ypoBHsS B 11 kimacce OoCyIecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMM MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie nonwsmus, CBS3aHHBIE C M3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (pu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuka: pemieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GYHKIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYrOJHHUKOB,
ompeIeNICHHE TUIOMAIU TIIIOCKUX (Uryp u 00bEMa Tell.

buonocusn: >nexTpuyeckue SBIEHUS B JKUBOW MpHUPOJE, KoJjieOaTelbHbIC
JBWKCHUS B )KMBOM IIPUPOJIE, ONITUYECKHUE SBJICHUS B )KUBOU NPUPOJE, NEUCTBUE
paanranyy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOCHUE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS] CTPYKTYpa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpaIbHBIN
aHanus.



l'eocpaghusa: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MAarHuTHBIX Py,
(doTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3aHNE 3EMIIETPSICEHUH.

Texnonocus: JMHAM DJIEKTpONEpenad, TIEHEepaTop IIEPEMEHHOIO TOKa,
ANEKTPOJBUraTENb, WHAYKIMOHHAS II€Yb, pajap, pPaJuONpPUEMHMK, TEIEBH30P,
antenHa, tenedon, CBY-meub, MpOEKIMOHHBIM ammapar, BOJIOKOHHAs OMNTHKA,
COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA HNPOI'PAMMDBbI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Ddusmka» Ha ypOBHE CpPEAHETO OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOJDKHO OOCCIICUHUTH JOCTHKECHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHMS y4eOHOTO npeamMera «Dusmka» JTOJKHbI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3WULMUEH JHUYHOCTU, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIEeCTBa, PACHIUPEHHE >KU3HEHHOTO
OIbITA U OMbITA JIESITEIBHOCTU B MPOLIECCE Peajr3allii OCHOBHBIX HAIpaBIICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKU 00YYaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAaHUCTUYECKUX H
JEMOKPATUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIECSITEIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
o0I11ecTBa, y4acTBOBATh B CAMOYITPABJICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHME B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU WUJICHTUYHOCTH,
MaTPUOTU3MA,;

LICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HA MOPAJIIBHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKIIKOUYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3ndeckoil Hayke;



5) TpyA0BOT0 BOCIUTAHUSI:

MHTEpEC K pa3nIuyHbIM cdepaM MpodhecCHOHATBHON IesTEIbHOCTH, B TOM
YHCJIE€ CBSA3aHHBIM C (U3UKON U TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynyiel mpoeccuu 1 pean30BbIBATh COOCTBEHHBIC KU3HEHHBIC JIAHBI,

TOTOBHOCThH M CIIOCOOHOCTh K 00pa30BaHUI0 U CaMOOOpa30BaHHIO B 00JaCTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, OCO3HaHUE TIJI00aTBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IJTAHUPOBAHKE U OCYIIECTBJIEHUE ICMCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA;

pacUIMpEHHUE OIbITAa JEATEIBHOCTH 3KOJOTMYECKOM HAalpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHUE LEHHOCTH HAy4YHOW JIEATEIbHOCTH, TI'OTOBHOCTh B IIpOLECCE
u3ydyeHuss  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIIEJOBATEIbCKYIO
NEeATENbHOCTh UHNBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBble Jiornueckue JaeiicTBUA:
CaMOCTOSITCIbHO  (DOpMyIMpOBaTh W aKTyaIM3UpOBaTh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh LEIU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBJISITH  3aKOHOMEPHOCTH UM IMPOTHUBOPEYMS B  pacCMaTPUBAEMBIX
(bU3HUECKUX SBICHUSIX;
pa3pabarpiBaTh IUJIaH PEIICHUS MPOOJIEMbI ¢ YU4ETOM aHaIu3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCJICICTBUH €SI TEIbHOCTH;
KOOPJAWMHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBUAX  peabHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarejabCcKue JeCTBHUA.
BJIAICTh HAYYHOM TEPMHUHOJIOTUEW, KIIOUEBBIMU ITOHATUSMH U METOAAMHU
bu3uYeCKO HAYKH;



BIIAJICTh HaBBIKAMU y4E€OHO-MCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHHOMY MOUCKY
METOJIOB pelIeHUs 3ajiay (U3MYECKOTO COJEepKaHUs, TPUMEHEHHUIO Pa3TUYHBIX
METOJI0B MTO3HAHUS,

BIQJIETh BUAAMH JEATEIBHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAINH, TPEOOPA30BAHUI0O M TPUMEHEHHUIO B PA3IMYHBIX yUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyallU3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOIAUTh apryMEHTHl IJisi J0Ka3aTelbCTBa
CBOUX YTBEP)KICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHN PEIIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7add pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEILHOM
NEeSATEIHLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAITUsIM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;

yMETh TEPEHOCUTh 3HaHUs 10 (U3MKE B TMPAKTHYECKYIO 001acTh
KU3ZHENICATESIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTrHHAIBHBIC TOAXOIBI U PEIICHHUS,

CTaBUTb MPOOJEMBI U 33/1a4UH, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIQ/ICTh HABBIKAMU TOJydeHUs] UHPOpMaAIUK (HU3HUUECKOTO COICPKaHUS U3
WCTOYHUKOB PA3HBIX THIIOB, CAaMOCTOSITEIbHO OCYIIECTBIIATh ITOUCK, aHau3,
CHUCTEMATH3AINI0 W HWHTEPIPETAlni0 WHGOPMAIIUK Pa3TUYHBIX BHIOB M (Hopm
IIPE/ICTaBIICHNUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BaTh  CPEACTBa  HWH(MOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATHBHBIX W OpPraHU3aIMOHHBIX
3a/1a4 ¢ COOJIOJICHHEM TpeOOBaHUW HSPrOHOMHMKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, PECypcocOepexeHusi, TMPaBOBBIX H DJTUYECKHMX HOPM, HOPM
nH(})OpPMAITMOHHOU 0€30T1TaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COAEp’KaHWA B Pa3lU4HBIX (Gopmarax ¢
y4éTOM Ha3HAYCHUS WH(POpPMAIIUU | IICICBOM ayIUTOPHUH, BRIOUpAst ONTHMATBLHYIO
¢dbopMy TIpenCcTaBIICHUS U BU3yaJIU3aIUH.

KoMMyHHUKaTHBHBbIE YHUBeEPCcAJIbHbIE yueOHbIe AeiicTBUS:
OCYIIECTBIISATH OOIIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrno3HaBaTh MPEANOCBUIKM KOH(DJIUKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTBL;



pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IOHMMAaTh M HCIIOJIb30BATh NMPEUMYIIECTBA KOMaHAHON M WHIUBUAYATbHON
paboTHI;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;

NPUHUMATh I€JId  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JIEHCTBUS NO €€ JOCTH)KEHMIO: COCTAaBJIATh IJIaH JEHWCTBUH,
pacnpenenartb poid C y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJIAaJa M KaXIOr0 YYAaCTHHKAa KOMAaHJIbl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE ITPOEKTHI, OLICHWBATh HWJEU C IO3ULHN HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh TO3UTHBHOE CTPATETUYECKOE IIOBEJIECHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISTh MO3HABATENIBHYIO JIESITEILHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpPMYyIHUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJISTh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBINOJHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacupsATh paMK{ y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MIPEATOUTCHUM;

JenaTh OCO3HAHHBIM BBIOOpP, aprymMeHTUpPOBaTH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBJICHUIO JPYAUIMH B 001acTH
(bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTHb KOPPEKTUBHI B JICSTECIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BIIQJICTh  HAaBBIKAMH  [IO3HABATENLHONW  pedeKkcuu KaKk  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHUM;

UCIIOJIB30BaTh MPUEMBI PEIICKCUU TSI OIIEHKU CUTYyaIlli, BEIOOpa BEPHOTO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO TNPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

OpUHUMATh MOTHUBBI W apryMEHTBl JAPYTHMX IMPU aHalU3€ pe3yIbTaToB
NEeSTEIBHOCTH;

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX IIPH aHAINW3E pe3yIbTaToOB
JeSITeIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B npornecce nocTHkeHMs] JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPAMMBbI
no ¢usMKe sl YPOBHS CpPEAHEro oOOIIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIIICHCTBYETCS HYMOLIMOHAIIBHBIH WHTEIJICKT, MPEeIoJIararo i
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHM, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTb 3a CBOE TIIOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K
HMOITMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUH, BKIIOYAIOIIEH CTpEMIICHHE K TOCTIKEHUIO e U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOUYAIOIIECH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenuss B 10 kiacce mpeaMeTHbIe pe3ynibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HA MpUMEpax pojb U MeCTO (PU3UKU B (POpMUPOBAHHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B PAKTUYECKON €S TEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHUS HW3YYEHHBIX (U3HUYECKUX MOJIeTe:
MaTepHualibHasl TOUKa, MHEepIUaIbHasl cucTeMa OTcu€Ta, abCOIOTHO TBEPIOE TEIO,
UICATBHBIN Ta3, MOJEIU CTPOEHUS T'a30B, KUJIKOCTENH U TBEPABIX TEN, TOUCUHBIN
AIIEKTPUYECKU 3apsi]l IPU pelieHnd GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3NUECKHe sIBICHUsS (MPOIECChl) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHMS BEIIECTBA U



3JIEKTPOJAVMHAMUKH: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
IBIDKEHUE, CBOOONHOE TageHHue TeJ, IBMKEHHWE IO OKPY)KHOCTH, HWHEPIIUS,
B3auMojiericTBue Tel, Tuddy3us, OpOyYHOBCKOE IBHKCHHUE, CTPOCHUE JKHIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00hEMA TeJl TIPU HarpeBaHUM (OXJIAXKICHUH ), TEIIJIOBOE
paBHOBECHE, WCHAPEHUE, KOHJCHCALHMs, IUIABJICHUE, KPUCTAILIA3ALNS, KUIICHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIICHHUE JABJICHUS T'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
cocyle, CBSI3b MEXAY NapaMeTpaMyd COCTOSIHHSI Ta3a B H30Ipoleccax,
AJIEKTpU3aIUs TEJ, B3aUMMOJICUCTBUE 3aPsJIOB;

OTHMCBHIBATh MEXAHUYECKOE JIBMIKCHHUE, HCIOJB3Yys (HU3NYECKUE BEJIMYMHBIL:
KOOpJIMHATa, IyTh, MEPEMEIIECHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
AMIYJIbC TE€JIa, KUHETUYECKAsd JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKas MOIIMHOCTh;, IIPH OMNHCAaHWU TMPABWIHHO TPAaKTOBATH
(U3UYECKUI CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS U E€IWHUIIBI,
HaXOJHUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTHMU
BEJIMYMHAMU;

ONKMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONB3Yysd (U3WYECKUE BEIMYMHBL: JaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKash DHEPIrusl XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CpEIHEKBaApaTUUHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThl, BHYTPEHHssS] SHEprusi, pabora rasa,
KO3 GUIIMEHT TOJIE3HOTO JCHCTBHUS TEIJIOBOTO JBUTATENsl; MPU OMNUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3WYECKHH CMBICT HCHOJb3yeMbIX BEIMYMH, HX
0003HAYCHUS W CIWHUIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(U3UYIECKYIO BEIUIUHY C IPYTUMHU BEJIMUYMHAM;

ONMCBHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYECKUM 3apsii,
BJICKTPUYECKOE MOJIE, HAMPSHKEHHOCTD MOJIsl, MOTEHIMAJ, PAa3HOCTh MOTEHIINAJIOB;
Py ONMHCAHUHM TPABWJIBHO TPAKTOBATh (PU3MUECKHN CMBICI HCIOIb3YEMBIX
BEJIMYMH, WX OO0O3HAYEHUs] M EIUHUIIBI; YKa3biBaTh (hOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI ¥ MPUHIUINBL: 3aKOH BceMUpHOTO Tsrotenus, I, I u 111 3akonbl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM JHEPIUM, 3aKOH COXPAHEHUS UMITYJIbCA,
MPUHIUIT CYNEPHO3UIMN CHUJI, TPUHIUII PABHOINPABUA HWHEPUHAIBHBIX CHCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBUXEHHS MOJIEKYJI C
aOCOJIIOTHON TeMIepaTypou, MepPBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHCHHS
AJIEKTPUYECKOTO 3apsaa, 3akoH KyloHa, mpu 3TOM pasnnyarh CIOBECHYIO
bopMyJIUPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBHUS (TPaHUIIbI,
00J1acTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLMUIBI JEHCTBUS  MaIllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS MX OE30MACHOTO HCIIOJIB30BAHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIENOBAHUIO (DU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIOJB30BAHUEM TMPAMBIX W KOCBEHHBIX H3MEPEHUU, TMPU HTOM
dbopMmynupoBath mpobIeMy/3amady W TUMOTE3y Y4eOHOTO DJKCIEPUMEHTA,
co0upaTh YCTaHOBKY H3 MPEMAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIMpPOBATH BHIBOIBI;

OCYUIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHUS W HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCIIEZIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MYECKMMH  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(ukcupoBaTh pe3yJabTaThl IMOJYYEHHOM 3aBUCUMOCTU (U3UYECKUX BEJIWYUH B
BUJIE Ta0IHIl U TpadUKOB, AENATh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

cobJiroAaTh npasuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUM B
pamMKax y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM U MPOEKTHOM
JESITeIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000pynoBaHUs;

pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTOJb3Ysl (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJln3a yCJIOBUS 3a/1a4H
BBIOMpATh (PU3UYECKYI0 MOJECIb, BBIACIITh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXOAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUETHl U OLIEHUWBATh PEATbHOCTD
MOJTy4YE€HHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBL

pelaTh KaueCTBEHHBIC 33/1aUM: BHICTPANBATh JJIOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY pPacCyXIE€HUNH C ONMOpON Ha H3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHE IBICHHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJa4y  COBpPEMEHHBIC
MHGOPMAITMOHHBIE TEXHOJIOTUN JUISI TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U TPE/ICTaBJICHUs YYeOHOW M HAy4YHO-MOMYJSIPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

MPUBOIUTH IPUMEPHI BKJIA/Ia POCCUNCKUX U 3apYOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOMIETO MHpa, B pa3BUTHE
TEXHUKH W TEXHOJIOTHI;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3MKE B MOBCEIHEBHOW >KU3HU
i obecrieyeHus: 0€30MacHOCTU NP OOpalieHnH ¢ MprUOOpaMu U TEXHUYECKUMU
YCTpOMCTBaMH, JIJIsi COXPAHEHUS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILEH CpeJie;



paboTath B TpYIE C BBHINOJHEHUEM pPa3UYHBIX COIHMAIBLHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYIIBI, PalMOHATBHO pPACHPENesiaTh OOS3aHHOCTH U
IUTAHUPOBATDH JIEITEILHOCTh B HECTAHAAPTHBIX CUTYallUsIX, aJICKBaTHO OLICHUBATh
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.

K konmy oOyuenus B 11 KkJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

JEMOHCTPUPOBAThL HA TPUMEPAX POJIb W MeCTO (Pu3MKu B (HOpMUPOBAHHUU
COBPEMEHHOM Hay4yHON KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B TMPAKTUYECKOW AEATEIBHOCTHU JIOJIEH, IEIOCTHOCTh M €IMHCTBO
(u3HUecKoil KapTHUHBI MUPA;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICTIeH:
TOYEYHBIN AJCKTPUUECKUHN 3apsijl, JTyd CBETa, TOUCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeNIb aTOMa, HYKJIOHHas MOJeJIb aTOMHOIO Sifjpa MpPH PEHICHUH (DU3UIECKUX
3ajay;

pacro3HaBaTh (PU3UYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJAVMHAMUKHU M KBAHTOBOU (DU3UKU: IJICKTPUUECKAS] POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICUCTBUE
MarHuTOB, DJIGKTPOMArHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJNS Ha
MPOBOAHUK C TOKOM U JIBWXKYIIUMCS 3apsiji, DJIEKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPACIpOCTPAaHEHHE CBETa, OTpa)XKeHUe, MpeToMIICHUE,
uHTeppepeHnus, audpakuus W MOJSpU3alus CBETa, JHUCIEPCUsS CBETa,
doTtoanekTpuaeckuit 3pdext (poTodrddexT), CBeTOBOE AaBICHNES, BOSHUKHOBCHUE
JMHEWYAaTOro CHEKTpa aromMa BOJIOPOJia, €CTECTBEHHAass M HMCKYCCTBEHHas

PaIUOAKTUBHOCTb;
OTNUCHIBATh M3YUYCHHBIC CBOWCTBA BEIIECTBA (PIEKTPUUYECKUE, MArHUTHBIC,
ONTHYECKHE,  DIIEKTPUYECKYIO  TPOBOAUMOCTh  PA3IMUHBIX  Cpela) |

AIIEKTPOMArHUTHBIEC SIBICHUS (TPOLIECCHI), MCTONb3yd (U3NYECKUE BEINYUHBI:
ANEKTPUYECKUM 3apsill, CHJIA TOKA, JIEKTPUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJABIDKYIIAs Cuia, paboTa TOKa,
WHIYKLOHWST MArHUTHOTO TMojs, cwia Awmmepa, cuna JlopeHnma, WHIyKTUBHOCTH
KaTyIIK{, DHEPrus JJIEKTPUYECKOTO M MATHUTHOIO IIOJIEH, NMEPUOT M 4YacToTa
KojeOaHui B KojeOaTeNnbHOM KOHTYpe, 3aps] M CHJla TOoKa B Ipoliecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsiHUE U
ONTHYECKas CWJia JIMH3bI, MPU OMHCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKU
CMBICTT HCIOJNb3YyEeMbIX BEIMYMH, WX OOO3HAYEHUS M EIUHUIbI, YyKa3bIBaTh
(GopMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTHUMH
BEJINYNHAMU;

ONMCHIBATh W3YYCHHBIC KBAHTOBBIE SBIIEHUS U IMPOLECCHI, HCHOJIb3Ys
(¢u3nyuecKkrue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIbC (POTOHA, IEPUO/I TIOTypaciaaa, SHEPTHsI CBSI3U
aTOMHBIX SIIEp, NpPU OINUCAHUM MPABWIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS U EIUHMUIIbI, YKa3bIBaTh (hOPMYIIbI,
CBA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHUCIISITH 3HAYCHUE (PU3MUECKON BEIMYNHBI,

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBIICHUS, WCIIONB3Ys (HU3HUCCKHUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MaPAJIEIBLHOTO
COCIMHEHMSI TPOBOJHUKOB, 3aKkoH Jlkoyns—JIeHra, 3aKOH >JIEKTPOMArHUTHOM
UHAYKIIUY, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPAHEHHs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHe OWHIITEHHaA st (oTodddexra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHCHUS
ANEKTPUUYECKOTO 3apsia, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, moctyiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHUE U YCJIOBHS (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

OTIPENICIIATh HAMPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISl MPOBOJHUKA
C TOKOM, cuJibl Amriepa u cuibl JlopeHua;

CTPOUTh W OIHKCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH301;

BBIMIOJIHATh AKCIEPUMEHTHI MO MCCIEAOBAaHUI0 (DU3NYECKUX SIBJICHUN W
MPOLIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUN: MpPHU 3TOM
dbopmynmupoBarh TpobiieMy/3agady M THUMNOTE3y Y4eOHOro IKCIICPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO O0OPYIOBAaHUS, MPOBOJUTH OMBIT H
bopMyIUpOBaThH BHIBOJIHI;

OCYILIECTBIISTh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpATh ONTUMAJIbHBIA CIOCOO M3MEPEHHS W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH C HCIOJIb30BAaHUEM
OpSIMBIX WU3MEPEHUM: MPU DTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BUJE TAOJUIl U
rpaduKoB, AeNaTh BHIBOBI 110 pe3yIbTaTaM UCCIICIOBAHMS;

coOmro/1aTh MpaBmiia 6€30MacHOr0 TPyJa MPU MPOBEACHUU HCCICIOBAaHUN B
paMKax ydeOHOro DKCIEpUMEHTa, Y4eOHO-HCCIIECIOBATEIbCKON U TMPOEKTHOM
JEATEIbHOCTU C UCIOJIb30BAaHUEM HM3MEPHUTENBbHBIX YCTPOUCTB U JIaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacuéTHhIE 3aJa4d C SIBHO 3aJaHHON (DM3WYECKOW MOJENbIO,
UCIIONB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a91
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOoOXOUMBIC NIl €€ pelIeHHs], TPOBOJUTh PacueThl U OICHHBATh PEATLHOCTD
MOJTyYEHHOTO 3HAYCHUS (DU3UUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHBIC 3aJ[au: BRICTPAUBATh JIOTHUECKH HEMPOTHBOPEUHBYIO
IICTIOYKY PacCY)KICHHH C ONMOpPOW Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
buszndecKue SBICHUS;

UCIIOJIb30BaTh  MPH  PEIICHWW  yYeOHBIX  3aJad  COBPEMCHHBIC
WH(GOPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPHPOBAHUS, HHTCPIIPETAIINN
U TPEJICTABJICHUS YYeOHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOJTy4aeMyto HH(GOPMAIIHIO;

OOBSACHATH TPHUHIMIIBI JEHCTBUSA MAaIIUH, TPHOOPOB M TEXHUYECCKHUX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX O€30MaCHOTO MCIOJIb30BAaHUS B IMOBCEAHCBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3aPYOCIKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIIIEIO MHpA, B PAa3BUTHEC
TEXHHUKH M TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCCAHEBHOW JKU3HU
I obecriedeHusl 6€30MacHOCTH TP OOpaICeHUH ¢ TPHOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, TSI COXPAHEHUS 3JI0POBbS U COOJIIOJICHUST HOPM IKOJIOTHUECKOTO
MOBEAECHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyHIE C BBHIMOJHCHHEM pPAa3IMUHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIbI, PalMOHAIBLHO PaCHpPEIeNATh OOS3aHHOCTH W
TUTAHUPOBATh JIEATEIHPHOCTh B HECTAHIAPTHBIX CHUTYAIUSX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBACMON TTPOOJICMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Kourpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIE
padoThI padoThI
pecypcbl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
but6mmorekxa [IOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [JOK
' ®da30Bble IEPEXOBI 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
https://m.edsoo.ru/7f41bf72

Hroro no pasneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubnunoreka LIOK
41 UeKTpoCTATHKA 10 htps://m.eds00.ru/7f41bf72
4 [TocTosiHHBIM 21€eKTpUyecKuil ToK. Toku B 12 Bu6mumotexa [JOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KITACC

KonnyecTBo yacoB DJIEKTPOHHbBIE
HauMeHoBaHuUe pa3iejioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (uidpp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmnoreka HOK
' WHIYKIMS https://m.edso00.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS Y BOJIHBI
91 MexaHu4ecKue 1 AIeKTPOMarHUTHbIE 9 1 bubmmoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHn4YecKHe U PJIEKTPOMArHUTHbBIE bubmmoreka [JOK
2.2 5 1
BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoteka IIOK
2. 1
3 Onrika 0 3 https://m.edso0.ru/7f41c97c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnmnorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [{OK
4.1 DIIEeMEHTHI KBAHTOBOW ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmuoteka [IOK



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

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

4.3 ATOMHOE SApO 5

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

Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7

Hroro no pazneny 7

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

Pa3nea 6. OBOBIIAIOIIEE IIOBTOPEHHUE

bubnunoreka LIOK
6.1 Obodmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

®du3uka — HayKa 0 IpUpo/ie.
Hayuneie MeT(}),K Bl HO?I?HEII)HI/IH 1 bubmmorexa [JOK

ya A https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Poins 1 MecTo du3uku B
(hopMUPOBaHHHM COBPEMEHHOM 1 bubnuorexa [JOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JACSITeNbHOCTHU JTIOACH
MexaHnndeckoe JBHKEHUE.
OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE NpsIMOSIMHENHOE 1 bubnnorexka [JOK
JIBH)KEHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPSIMOIMHENHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0c372e
CBoboaHoe nageHue. Y CKopeHue bubnuoreka [JOK

1
CcBOOOIHOTO MaJAEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE.
JIBr>kKeHMEe MaTepUaIbHOM TOYKH IO 1 bubmorexa HOK
p https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH
[Tpunuun otHOcuTeNnbHOCTH ["anues. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHble CUCTEMBI OTCUETA.
IlepBeb1it 3ak0oH HbroToHA

Macca Tena. Cuina. [puHiun

https://m.edsoo.ru/ffOc3be8

9 cynepno3uiuu cui. Bropoii 3akoH bubmorexa LHOK
yrep ' p . https://m.edsoo.ru/ffO0c3be8
HrroTona nist MarepuanbHOU TOYKU
Tperuii 3akoH HeroToHa a1 bubnmoreka [JOK

10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroreHus. Cumna

11 TspkecT. [lepBas kocMuyeckas bubmorexa LHOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduumeHT Tpenus.

13 Cuna czn OTI/IBneI({bI/Iq:I npu BI/IZ(CHI/II/I bubmorexa HOK

P e https://m.edsoo.ru/ff0c3f76
Teja B KUIKOCTH UJIM rase
[ToctynarenbHO€ U BpalareabHOE

14 JBUKEHHE a0COTIOTHO TBEPOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [1nedo cuibl. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
NMnynsc MmaTepualbHOM TOYKH,

15 CHUCTEMBI MaTEPUAIIbHBIX TOYEK. bubnuoteka [JOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo0.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PabGoTa 1 MOIIIHOCTH CHJIBI.

16 Kunernueckast sHeprust MarepuaibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPT U

17 [loreHunanbHas SHEPTHUS. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHnuanbHast SHEPTUs YIIPYTO
nehOpMUPOBAHHON MTPYKHHBEI.
[ToreHiranbHast SHEPTrHs Tesia BOIM3U
MOBEPXHOCTH 3eMJTH

https://m.edsoo.ru/ff0c461a

18

IloTeHnManbHBIC U HEIOTCHIINAILHBIC
cuiibl. CBsA3b paboTHI
HETIOTCHITUAJIBHBIX CUJI C U3MCHCHHUEM
MEXaHUYECKOU SHEPTHUH CUCTEMBI TE.
3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPTHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas padota «VccienoBanue
CBsI3H1 pa6OTI>I CHUJIbI C U'BMCHCHUEM
MEXaHUYECKOM SHEPIHH Tella Ha
npUMepe PacTsHKEHHS PE3UHOBOTO
KIyTay

20

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
newkenue. duddysus

XapakTtep ABUKEHUS U
B3aMMOJEHCTBUS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

Macca MOJICKYIIL. KoauuecTtBo
BemecTBa. IloctosHHas ABoraz(po

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

24

TennoBoe paBHOBecue. Temneparypa
n e€ nu3mepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Henscus

Wneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIIeparypa Kak Mepa
CpelHEe KUHETUYECKON SHEPTUuun bubnmoreka [JOK
26
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
Jlaboparopnas pabota «lccrnenoanue
28 3aBHUCHMOCTH MEXy MapameTpamMu
COCTOSIHUS pa3peKEHHOI'0 Ta3a
N3onporieccol B aeanbHOM rase u ux bubnuorexa [JOK
29
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crniocoOsl e€ u3menenus. Konnyectso bubnnoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
JHEPIrUsl OJHOATOMHOTO UJEAIBHOTO
rasa
bu6mmorexa [IOK
31 Bt remtonepeat https://m.edsoo0.ru/ff0c5c36
VYnenbHas TEIIOEMKOCTh BELECTBA.
32 KI(;JII/I‘IGCTBO TEIUIOTHI ITPU B bubnuorexa LIOK
. https://m.edso0.ru/ff0c5c36
Teruonepenave. AnuabaTHbli polecc
33 [IepBblil 3aKOH TEPMOAMHAMUKH U €TO bubnnorexka [JOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heo6paTumocTs nporeccoB B bubnuorexa [IOK

npupoze. Bropoit 3akoH

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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TCPMOJAUHAMUKN

[Tpuniun nevicteus u KII TenmoBoi

bu6mmoreka [IOK

35
MaIllWHbI https://m.edsoo.ru/ff0c600a
36 uxa Kapuo u ero KI1/{
37 DKOJIOrH4ecKHe MpoOIeMbl
TETUIOIHEPTETHKHU
38 O6o6maromuii ypok «MouekynsipHas bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbhas padbora no teme
39 «MonexynsipHast ¢puzuka. OCHOBBI bubmmorexa LOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBanue U KOHACHCAIHSL. bubnuorexa [IOK
Hcnapenue u xunenue https://m.edso0.ru/ff0c63h6
AOCOIIOTHAS M OTHOCUTENIbHAS
41 BIQXXHOCTh Bo3ayXxa. HachieHHbIH bubmmorexa LOK
HYXa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammyeckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnorexka [JOK
CBOICTB KpucTajuioB. Kuakue https://m.edso00.ru/ff0c65f0
Kkpuctaabl. COBpeMEHHbIE MaTepHAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL.
43 V nenpHas TEI0Ta [IABIECHUS bubmmorexa LHOK
) https://m.edso0.ru/ff0c6708
Cybnumarus
bu6mmorexa [IOK
44 b 0
PABHEHHE TeIIOBOTo banatca https://m.edsoo.ru/ff0c6820
DIIEKTpU3aLMs Te. DIEKTPUIECKHI
bu6mmoreka [IOK
45 3apsj. [[Ba Buga 3JeKTpUUECKUX

3aps/i0B

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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[IpoBOIHUKHU, TUBTIEKTPUKHU U

46 IIOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS buGnnorexa LIOK
yip ' P https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumoneiicTBue 3apsaoB. 3akoH
47 Kymona. TouedHbIl 31eKTpUUeCKU bubmorexa [IOK
Y ) p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsx€HHOCTB JIEKTPHIECKOTO
48 noist. [IpuHumn cynepno3unuu bubnnoreka [HOK
ANEKTPUYECKUX MoseH. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cwit aieKkTpocTaTHiaeckoro
49 nouist. [Torennman. PasHocts bubmmorexa [TOK
’ tadt. https://m.edsoo.ru/ff0c6f00
IMOTEHI[AAIOB
IIpoBOOHUKN U OUDIEKTPUKH B
50 Z)J'IpeKT OCTaTUYECKOM r[oljie bubmorexa [TOK
P ’ https://m.edsoo.ru/ff0c7018
JlmsnexkTpudeckasi IPOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnekrpoémkocTh. KonmeHcaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKeHHOr0 bubmmorexa LHOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlaboparopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHAEHcaropa'
[IpuHIMIT NEHCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMHMPOBAILHOTO
54 ammapara, CTpyHHOTO MpUHTEpa.

DNeKTpOoCTaTUIECKas 3aIIHTA.
3a3emIIeHre AIIEKTPOIpuOOpOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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55

DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnenue. 3akon Oma aJist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBoAHKUKOB. JlaboparopHas paboTa
«M3yueHne CMEIIaHHOTO COETMHECHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

PaboTa 1 MOUTHOCTB IEKTPHUECKOTO
ToKa. 3akoH Jxoyns-Jlenna

3akon OMa 715l IOJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne D/1C uctouyHuka Toka u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

DJeKTpOHHAs MPOBOJUMOCTD TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COIPOTHBIICHUS] METAJUIOB OT
teMmeparypbl. CBEpXIPOBOAMMOCTh

OJEKTPUUYECKHUN TOK B BAKYyME.
CBolicTBa 2JEKTPOHHBIX IIyYKOB

[TomympoBogHUKH, NX COOCTBEHHAS U
IIpUMeECHast MpoBOoAUMOCTh. CBOMCTBa
p—n-nepexoxa. [lonynpoBoaHUKOBBIE
npubopsI

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DJEeKTpUUYECKUN TOK B pacTBOPax U
pacIuIaBax >J€KTPOJIUTOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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https://m.edsoo.ru/ff0c82ba

DNeKTPOIUTUYECKAs TUCCOLUALIHS.
DneKTpoan3

DJIEKTPUYECKUI TOK B ra3ax.

CaMOCTOSITEIbHBIN U bubmuorexa [JOK
63 . 1
HECAMOCTOSATEIbHBIN pa3pan. MosHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuueckue nprudopsl U
64 YCTPOMCTBA U X PAKTHUUECKOE 1 bubnnoreka [HOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
Oo6o0uaromuit ypok bubnnorexa [HOK
65 1
«INEKTPOIUHAMHUKA https://m.edsoo.ru/ff0c88be
KonTponbhas padota no teme
«Inekrpocraruka. [locTossHHBIN
66 3NeKTpudecKuid ToK. Toku B 1 bubnuorexa [JOK
pasnM4YHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
MpoBepoYHasi paboTa MpH MPOBEICHUU
Ha OyMa)XHOM HOCHUTEJe
67 Pesepsuelii ypok. KonTponsHas 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoArHAMHUKA" https://m.edsoo0.ru/ff0c8c56
68 PesepBHblil ypok. O6001maomui ypok 1 bubnuoreka [IOK
o reMaM 10 knacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
[
JI:;H Tema ypoka Beero Kourpoabnble IIpakTnyeckue ﬂ:;:eﬂnﬂ :)lgl?;[;zizlfenbﬂue
padoThI padoThI pecypenI
[TocTosiHHBIE MAarHUTBI U UX
B3anMoOJeHcTBHE. MarHuTHOE MoJIe. 1 bubnunorexa LIOK
Bekrop MarHuTHON MHAYKUUU. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHIIYKIIUU
MarauTHO€E 1oJie MPOBOIHUKA C
ToKOM. OnbIT DpcTena. 1 bubmmoreka [JOK
BzaumopeiicTBre NpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ TokoM. Cuiia Amnepa.
JlaGopaTtopHnast pabota 1 1 bubmuoreka [JOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)
JlelicTBME MAarHUTHOTO TIOJIS Ha
JBIKYILYIOCS 3apSKEHHYIO YACTHILY. 1 bu6muoreka [JOK
Cwua Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ffOc9df4
Jlopenua
DnekTpoMarHuTHast HHAYKIus. [loTok
BEKTOpa MarHUTHON MHAYKIUHU. DJ[C 1

WHIYKIIAA. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes
JlaGopaTtopHnas pabota
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHON UHTYKIUI

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIWH.
DHeprus MarHuTHOTO TOJISI KaTYIITKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMAarHUTBhI, 3JIEKTPOABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
VUHAYKIIMOHHAs 1eYb

O6o06maromuii ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHIYKIHSDY

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

KonTponbHas pabora no teme
«MarsauTtHoOe 1oue.
3J'I€KTpOMaFHI/ITHa$I HHIAYKIOHA»

CBo06oiHbIE MEXaHUYECKHE
Kosiebanus. 'apmMoHnUeckue
KoJieObaHus. YpaBHEHUE
rapMOHUYECKHUX KOoeOaHUM.
[IpeBpamienue 3uepruu
JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojieOaHui Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MAcCCHI TPy3a»

Konebarenbublit KoHTYp. CBOOOAHBIE

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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SJICKTPOMArdHuTHBIC KoJieOaHus B
nacaJIbHOM K0JIe0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMU KoJIEOaHUSIMU

15

16

17

18

19

20

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUr B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

[TpencraBieHre 0 3aTyXarOIIUX
KoJieOaHusX. BeIHYXIIeHHBIC
MexaHuueckue kojieoanus. Pesonanc.
BI)IHY)KI[GHHI)IG BHGKTpOMaFHI/ITHBIe
KOJIEOAHU

[lepemennsbIit TOk. CHHYCOUIaNIbHBIN
MIEPEMEHHBIN TOK. MOIITHOCTH
MEPEMEHHOTO TOKAa. AMIUTUTYIHOE U
JICUCTBYIOIEE 3HAYEHHUE CUJIbI TOKA U
HaIPsHKEHUS

Tpancdopmarop. [IpoussozacTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpolCTBO U IPaKTUUECKOE
IIPUMEHEHHUE JIEKTPUUECKOIO 3BOHKA,
reHeparopa nNepeMeHHOro TOKa,
JIMHUH 3JIEKTpoIiepesad

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynerypa ucnonszoBanus
ANIEKTPOIHEPTHUH B IOBCEIHEBHOM
KU3HH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
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https://m.edsoo.ru/ff0cc324

Mexanunueckue BOJIHEI, YCJIOBUA
pactipoctpanenus. [lepuon. CkopocTh

bubnunoreka LIOK

21
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOIOJIbHBIE BOJTHBI
29 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocts. [llkana bubmmorexa [JOK
P ) https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpencT
cBs3u. Paguonoxarnus
o5 KonTtponbnas padora «Konebanus u Bbu6mmoteka LJOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[TpsiMonMHEHOE pacpoCcTpaHeHKe
26 CBETa B OJHOPOJHOMU Cpejie. bubnnorexa [JOK
ToudeuHsbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKECHHUS
27 cgeta. [locTpoeHue nzobpaxenuii B brbmmorexa [TOK
) P P https://m.edsoo.ru/ffocd4e0
TUTOCKOM 3epKalie
[Tpenomnenue ceera. [TosnHoe
08 BHYTpeHHee oTpakeHue. [IpenenpHblii bubmuoreka [IOK
YTOJI IIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKEeHUS
29 JlaGopatopHas pabora «3mepenue bu6muoreka [JOK
MoKa3arelis NPeJIOMIICHUS] CTEKIIAa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenne n300pakeHHI B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. Popmysia TOHKOM JIMH3BI.
YBenuyeHue JuH3bI

JlaGopaTtopHnas pabota

https://m.edsoo.ru/ffOcddle

31 «UccnenoBanue cBOMCTB
U300paXEHUH B TUH3AX)
Hucnepcus cBeta. CloXHBIN COCTaB

39 6enoro cBera. Llet. JJaboparopHas
paborta «Habmoaenne nucrnepcuu
CBETa»

33 Untepdepennus creta. dudpaxius bubmmoreka [JOK
cBeta. JludpakunoHHas peniéTka https://m.edsoo.ru/ff0ced22

34 [TonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonsapusanus cera https://m.edsoo.ru/ff0cf02e

35 OnTuueckue NpudOpsI U yCTPOICTBA U
yCIIOBUS UX O€30MacHOTr0 MPUMEHEHUS
['paHuIbl TPUMEHUMOCTH

36 KJIACCUYECKON MexaHuKu. [TocTynarel bubmmnoreka [HOK
CIIeIMaJIbHOM TEOPUU https://m.edso0.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.

37 3amenJIeHHe BpPEMEHH U COKpallleHue bubmorexa LOK
- https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMIYIIbC PEIIITUBHCTCKOM

38 gacTuibl. CBSA3b Macchl ¢ YHEPTHEH U bubmmorexa LIOK
HMITYITHCOM, DHEPIHA HOKOS https://m.edsoo.ru/ffOcfc68
KonTtponbhas padora «OnTuka.

39 OCHOBBI CHIETIHATLHOM TeOpHUH buGnnorexa [JOK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®otounbl. Dopmyna [lnanka. DHeprus

bub6nmmoreka [IOK

40
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 110K
HOIHOTEKA
41 .0 A.T.
porospexra. Omprre: https://m.edsoo.ru/ffOcffc4
Cronerosa
3akoHsI poTodrdhdexTa. YpaBHEHHE
42 BﬁHmTe(I%I)Ha Ji{(bq)oma(bgema bubmmorexa [JOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodddexra
Jasnenne cBera. Onwits [1. H.
43 JlebeneBa. XuMHUUECKOE JENCTBUE bubmorexa HOK
Aehd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
MPAKTUIECKOE TIPUMCHEHUE:
44
¢dorosnemeHT, HoTOAATUHK,
COJIHEUHas1 ObaTapesi, CBETOIUO/
45 Pemenue 3amau mo reMe «JI€MEHTEI bu6nmorexa LIOK
KBAaHTOBOU ONTHKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITE
46 Pesepdopna no paccessHuio 0-yacTu bubmmorexa LIOK
PLOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6nmorexa LIOK
47 IT b
OCTYIATRL bopa https://m.edsoo.ru/ffOdOafa
Hsnyuenne u nornomnieHue GpoTOHOB
48 o I/I}ll'l exoe aTOM:l co H(()I;o OBHSI bubmmorexa TIOK
p pexon . a P https://m.edsoo.ru/ffOd0Oafa
SHEpPruM Ha Apyroil. Buabl ciekTpoB
BosmoBrele cBoiicTBa gacTuil. BoyHEI
N . bubnuotexa [JOK
49 ne bpoitns. KoprnyckynsipHo-BOTHOBOM

AyaJIn3M. CnoHTanHOE U

https://m.edsoo.ru/ff0d0ca8
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50

o1

BBIHYXJICHHOC U3JIYUCHUC

OTtkpseITHE PaIUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocraa
PaZMOaKTUBHOTO U3ITYYCHHUS

CgoiicTBa asbda-, 6era-, raMma-
u3nydyeHus. Bausaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE TPOTOHA U HEUTPOHA.
W3otomnbl. Anba-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBI31 HYKJIOHOB B siJIpe.

S nepHblie peakuuu. AnepHblii
peaxTop. [Ipobnembl, IepCreKTUBHI,
JKOJIOTUYECKHUE ACIIEKTHI SIAEPHOU
JHEPreTUKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. Meto el HaOIIOIeHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrnsiii cron «@yHaaMeHTalbHbIE
B3auMoeHCcTBUA. EQUHCTBO
buznueCcKoi KapTHHBI MUPa»

9Tam,1 paSBI/ITI/ISI aCTpOHOMI/II/I.
[IpukiianHoe 1 MUPOBO33PEHUECKOE
3HauY€HHEe acTpoHOMUHU. Bun
3B&3qHOTO HeOa. Co3Be3nus, ipKue
3BE3/bI, IJTAHETHI, UX BHINMOE
nBrokenne. CojlHeUHAs cucTeMa

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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56

57

Connne. ConHeyHas akTUBHOCTb.
Wcrounuk sneprun ConHua u 3B€31

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKH. 3BE3/IbI INIABHOM
nocJe0BaTeNbHOCTU. BHyTpeHHee
cTpoeHue 3BE31. CoBpeMEHHbIE
MIPEICTABIICHUS O TPOUCXOKICHUH U
sBostounu CosHua u 3BE3]1

58

59

60

Muneunsiii [Iyre — Hama ["anaktuka.
[Tonoxxenue u neuxenne ConHua B
lNamakTuke. I'anaktuku. Y€pHbIE ABIPHI
B sAJIpax rajJakTHK

Bcenennas. Pazberanue ranakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznydenue.
Meraranaktuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

61

KontponbHas padota «251€MEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuit ypok. Pois pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYCCKOM, COIHMAILHON 1
ATUYECKOH cdepax NesTeTbHOCTH
yelioBeKa

63

64

O6o6maromuii ypok. Pons u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTHHE MUpPA

Ob6o6maromuit ypok. Posb




¢u3uveckoit Teopun B HGOpMUPOBAHUN
IpeCTaBICHUN O HPU3NIECKOM
KapTUHE MHUpa

O6o06maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O MPUPOJIC

66 Pe3epBHbIil ypok. MarHutHoe mnoJie. 1
DNEeKTpOMarHUTHAs UHIYKINS
PesepsHblit ypok. Ontuka. OCHOBBI

67 CIIEIUAJILHON TEOpUHU 1
OTHOCUTEIILHOCTH
Pezepusblii ypok. KBanToBas ¢pusuka.

68 3neI\I/1)eHTI)1}§::T OHOMUHU | ! 1 bubmorexa OK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«IIpocsemienue»

Msxuies I'.5., ByxoBues b.b., Corckuit H.H. ®u3uka. 11 knacc. YueOHUK 1151

o01eo0pa3oBaTeNbHbIX YUpexkACHUI: 0a30BbIid ypoBeHb. M.: «lIpocBemenuey,

2017

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1.PaGouast nporpamma.

2. Msxkumes I'.4., byxosues b.b., Corckuit H.H. ®u3suka. 10 kacc.

VyeOHuk s

o01reo0pa3oBaTeNbHBIX YUpexkAeHHUI: 6a30BbIi ypoBeHb. M.: «IIpocBemienue,
2017

3. Msxkumies I".5., ByxosieB b.b., Corckuit H.H. ®usuka. 11 kinacc. YueOnux
LISt

00111e00pa30BaTeNIbHBIX YUpeKIeHUM: 0a30BbIN ypoBeHb. M.: «IIpocBerieHuey,

2017

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



1.. bubnuoteka — Bc€ no npenmery «Pusuka». — Pexum nocryna:
http://www.proshkolu.ru

2. BuneoornsiThl Ha ypokax. — Pexum gocrymna: http://fizika-class.narod.ru
3. Equnas xomnekius udpoBbix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum
noctyma: http://school-

collection.edu.ru

4. VIaTepecHbIe MaTepHAITbl K ypOKaM (PH3UKH IO TEMaM; TECTHI 110 TEMaM;
HarJsiIHbIE TTOCOOUS

K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. Hudpossie oOpazoBaTeabHbIe pecypchl. — Pesxxum qoctyma:
http://www.openclass.ru

6. DneKTpoHHbIC yueOHUKH 110 dusuke. — Pexxum nocryna: http://www.fizika.ru

7. bubnunorteka [{OK https://m.edsoo.ru/7f41bf72
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