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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUSA
OCHOBHOM oOpa3oBareibHOM mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ y4€ToMm QenepanbHON paboueil mporpammsl BocnuTanusa U Konuenuuu
npenoAaBaHus yueOHoro npeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ denepainuy,  pealu3yOIMMX  OCHOBHBIE  00pa3oBaTElIbHBIC
IPOTrPaMMBl.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EM,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIsAX, COAEpKaHUM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3MKd YriayOJn€HHOrO YpOBHS IO3BOJISIET PEATM30BATh
3aJa4l NPOPEeCCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM s
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAMMBI JJIA MPOAODKEHHS OOpa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nmporpamme mno (¢u3nke omnpeaenstoTcs IJIaHUPyEMble pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yrIyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JOTUYECKON OCHOBOWM Il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHMX
nporpaMMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOJaE€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

OBIIIASA XAPAKTEPUCTUKA YUYEBHOI'O NHNPEIMETA
«®HU3UKA. YIIIYBJEHHBIN YPOBEHb»

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3yoni
JUTSI €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M AKTHBHOE
NpuMeHEeHUEe (U3NYECKUX 3HAHUM OMNpeNeNuo XapakTep W OypHOE pa3BUTHE



pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCa, NOJIyYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHHE €CTECTBEHHO-HAY4YHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHbIN
METO/1 IO3HAHMSI TIPU BHITIOJIHEHUH UMH YYEOHBIX MCCIIEIOBAHUN.

B ocHOBY Kypca (u3UKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pPAA e, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEMl Marepual Kypca (U3HKU
oObeaMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsIeTCs
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
TOJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uKn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M 3KOJOTHUYECKUMHU MTPOOIEMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuzuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHMUYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX HKOJIOTMYECKMM Mpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TakXe OO0CYX IACHHS
po6JieM pallMoOHAIBHOTO IPUPOONIOIB30BAHUS U SKOJIOTMUECKON 0€30MaCHOCTH.

OEJb HM3YYEHMSA YYEBHOI'O IIPEIMETA «®PU3UKA,
YIJIYBJIEHHBIN YPOBEHb»

OCHOBHBIMM LEJIIMHU U3y4YEHHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpPEcCa M CTPEeMJIEHUS OOydYaromMXcd K HayYHOMY
W3YYEHUIO TPUPOJBI, PA3BUTHE WX HHTEIUIEKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpPMHpPOBAHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa U3y4YE€HHS OCHOB
CTpOCHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHrE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3HMUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;



dbopMupOBaHHE TPEACTABICHUNA O POJIM (PU3MKK AN Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyaymein
npoecCHOHANbHON  JESATENbHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTxeHne 3TUX lenei 00ecreunBaeTCsl pelIeHUEeM CIEIyIOMNX 3a7ad B
nporecce u3y4eHus Kypca GU3MKH Ha ypPOBHE CPEHEro 001Iero oopa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYl0  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHHE YMEHUHN MPUMEHITh TCOPETUUECKUE 3HAHUSA AJIS1 OOBSICHEHUS
buznyecKkux SIBICHUNA B MPHUPOAEC U JUISI MPUHATHS NPAKTHUECKUX PEIICHUH B
NOBCE/IHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB pEIIECHUs pa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
(bu3nuecKoil MOJEINbI0, 3a/ay, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
duznyeckol Mopenu, aJeKBaTHOMW YCJOBHSM 3aJadyd, B TOM YHCJIE 33134
WH)XCHEPHOTO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB U TNPUHLUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBIIQJICHNE METOJAAMH CaMOCTOATEIBHOTO TIUIAHUPOBAHUS W MPOBEICHUS
¢u3nYecKnX  OKCIEPUMEHTOB, aHajiW3a ¢ HMHTEpPOpETauud  HHPOpMAIH,
OIIpeIeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU INPOEKTHO-HCCIEA0BATENBCKOM,
TBOPYECKOM JICATEIILHOCTH;

pa3BuUTHE UHTEpeca K chepaM mpodeccuoHaIbHON NeATEIbHOCTH, CBA3aHHON
¢ (PUBHKOM.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3uka» Ha YpOBHE CpPEAHEro OOLIEro
oOpa3zoBaHus BbIOMpaeTcss OOyYarOUIUMUCS, IUIAHUPYIOLIMMU TPOJOHKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

MECTO YYEBHOI'O NPEJIMETA «®U3UKA. YIJIYBJIEHHBIA
YPOBEHb» B YYEBHOM IIJIAHE.

Ha u3ydenne puzuku (yriayO0nEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HelEI0),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YYEBHOI'O
MPEIMETA «®U3UKA. YIJBJIEHHBIA YPOBEHb»



JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPakKIaAHCKOI0 BOCIIMTAHMS:

e CcPOpMHUPOBAHHOCTh TPAXJAAHCKOW  MO3UIMU  OOydYarolerocss  Kak

aKTUBHOT'O U OTBETCTBEHHOI'O YJIEHa POCCUNUCKOTO OOIEeCTBA,;

® [PUHSATHE TPAJAUIMOHHBIX OOIIECYETIOBEYECKUX T'yMAHUCTHUYECKUX H

JIEMOKPAaTUYECKHUX LIECHHOCTEW;
® TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;
® YMEHHE B3aUMOJCHCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;
® TOTOBHOCTb K TYMAHHUTAPHOU U BOJIOHTEPCKOM AEATEIBHOCTH.
NATPUOTUYECKOI0 BOCIIUTAHUSA:
e chopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;
® [ICHHOCTHOE OTHOIICHUE K TOCYJIapCTBEHHBIM CHUMBOJAM, HOCTHUKCHUSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
e cpopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS;
® CIMOCOOHOCTbH OLICHUBATh CUTYAIMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

® OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMIMBOTO OYIyIIEToO.

3CTETUYECKOI0 BOCIIMTAHMS:

® HSCTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HSCTETUKY HAy4YHOIO

TBOpPYECTBA, MPUCYIIET0 (PU3UUECKON HAYKE.
TPYAOBOI0 BOCIIMTAHUSA:
® UHTEpEC K pa3audHbM chepaM mpoecCHOHATBHON AESITEIPHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKOM ¥ TEXHUKOW, YMEHHE COBEpIIaTh



OCO3HAHHBIN BRIOOp Oymymei mpodeccuu U peain30BhIBATH COOCTBECHHBIC
KU3HCHHBIC TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oOBaHHWIO W CaMOOOpa30BaHUIO B
o0nacTi GU3HKU Ha TPOTSHKEHUN BCEH KU3ZHH.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPhI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPYXKAKOIIECW Cpele Ha
OCHOBE 3HaHUS L€ YCTOMYUBOrO pa3BUTHUS YEJIIOBEUECTBA;

paclIMpeHre OmbITa AEATEIBHOCTH SKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B TIpOIIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 U HCCIEI0BATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENLHO  (POopMynHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh LEIU NCATEIBHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU HX
JIOCTUKEHMUS,

BBISBJISITH 3aKOHOMEPHOCTH H  IPOTHUBOPEUMUS B PaCcCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3padaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTEepUATBbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTb, OLICHUBATh COOTBETCTBUE
pE3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIECICTBUN JIESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBhIe ucciaeaoBarebCcKHe AeliCTBUA:

BJIa/ICTh HAyYHOH TEPMHUHOJIOTHEH, KIFOUYEBBIMH TOHATHUSIMU U METOJaMU
(bu3nYecKoil HayKH;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB peHieHus 3amad  (pU3nIeCcKOoro
COJIep>KaHusl, IPUMEHECHHUIO PA3IMYHBIX METOJ/IOB IMO3HAHUS,

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJIYYECHHIO HOBOIO 3HAHUA, €r0
HHTEpIIpeTaluy, IPeoOpa30BaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX
CUTyallMsiX, B TOM YHCJIe MPU CO3JAaHUU YUEOHBIX IPOCKTOB B 00JACTH
buzukwy;

BBISIBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M W aKTyaJu3UpoOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ peIIeHUs, HaXOJUTh AapPryMEHTHI s
JI0Ka3aTeIbCTBA CBOMX YTBEPJKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pellIeHus;

AHAJIM3UPOBATh TMIOJIYYEHHBIE B XOJI€ PEIICHUS 3aJa4d PE3yJIbTaThl,
KPUTHYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM UUCIIC PU U3YyUYCHUH PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYaIlMsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCHUTh 3HaHHSA TI0 (U3NKE B MPAKTUYECKYIO O0O0JaCTh
JKU3HEICITEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTei;
BBIJIBUTaTh HOBBIC UJICH, TIPEJJIaraTh OPUTMHAIBHBIC MMOJXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:

BJIAJE€Th HABBIKAMH MOJYy4YE€HUS MHPOPMALMHU (PU3UUECKOTO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISTH IOUCK,
aHalln3, CUCTEMAaTU3alMI0 M UHTEPIpPEeTalni0 MHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX U  KOMMYHMKAI[MOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEp)KaHUs B Pa3IMUHBIX (hopmarax c
yu€TOM Ha3HayeHHs WHGOpMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABIEHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:



OCYIIECTBISATh OOIEHWE Ha YpoKax (HU3MKHM U BO BHE-YPOUHOMH
NEATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMsr4arth
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIIB30BAHUEM
A3BIKOBBIX CPEJICTB;

NIOHMMAaTh W HCIOJIB30BaTh  IpEUMyIleCTBA  KOMaHIHOM  H
VHAMBUYaJIBHON pa0oThI;

BbIOMpAaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHIA C yuy€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr0 YJI€HA KOJUICKTHUBA,;

OPUHUMATh LEIHM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BbIBATH MU
KOODAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKEHHUIO: COCTABJIATH ILIAH
JNEUCTBUMN, paCIpeNesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
oOIIMiA pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B Pa3IUMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpakeHue,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO  OCYIIECTBJISITh ~ TTO3HABATEIBHYIO  JIEATCIIBHOCTh B
obsacth (U3UKU UM aCTPOHOMHH, BBISBISATH MPOOJIEMbl, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYaIIUSIM;

pacuidpsATh ~paMKH  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.



CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMSIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BIAJCTh HaBBIKAMHU TO3HABAaTEIbHOW pedIeKCHH KaK OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEIICHUSA IO HX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IIPU aHAIU3€ PE3YIbTATOB
JIEATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

MIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIITHOKH.

B mpouecce gocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS AMOIMOHAJIbHBIN UHTEJUICKT, MpenoJIararonuii
c(hOpMHUPOBAHHOCTH:
® CaMOCO3HAHHUA,  BKJIIOYAIONIETO  CIMOCOOHOCTh  TNOHMMAaTh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUS Pa3BUTUSI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOLIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
AMOIIMOHAJIBHBIM W3MEHEHUSIM U MPOSBISATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTMBALIMH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTUKEHUIO LEIH
U yCIIEXy, ONITUMH3M, UHUIUATUBHOCTh, YMEHHE NEHCTBOBATh, UCXOIS U3
CBOHMX BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh IMOHHUMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JpPYIMX, YYWUTHIBaTh €ro IMpPU OCYIIECTBICHUH OOIICHMUS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPaMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOHMIUKTHI.



[MTPEJAMETHBIE PE3VJIbTATHBI

K koHny oOyuenuss B 10 knacce npeIMeTHbIE pE3yJbTaThl HA YIiyOJEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIINXCS YMEHUI:

® TIOHMMaTh poOib (U3UKK B DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COLMATbHOM U OTUYECKOW cdepax AesITeNbHOCTU
YeJIoBeKa, poJib U MECTO (DU3MKU B COBPEMEHHOW HAYYHOW KapTHHE MUPA,
3HAYEHUE OINMCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, pOJib (DPU3HMUECKOH TEOpUH B
(bopMHpPOBaHUU MPEACTABICHUN O (PU3UUECKON KaPTUHE MUPA;

® pa3nuyaTh YCJIOBHS MNPUMEHHUMOCTH Mojened (U3HYECKUX Tel H
IPOLIECCOB (SIBJICHMI): WHEpLHMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MaTepUalbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
cBOOO/IHOE TmMajJieHue, abCoNOTHO ymopyras nedopmainus, abCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIJKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIA 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TIOJIE;

® pa3nIuyaTh YCIOBUS (TpaHUIBl, OOJACTH) NPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, MMOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

® QAHAJNU3UPOBAaTh U OOBICHATH MEXAHWYECKHE IMPOLIECChl U SBJICHMUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJbl KMHEMATUKH PABHOYCKOPEHHOTO
JBUKEHUsI, TpeoOpa3oBanus ['amwiies 1Jis CKOPOCTH U IEpeMELICHHUS,
3aKOHbl HplooTOHa, mpuHIMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU HSTOM HUCIHOJIb30BATh
MaTeMaTH4YECKOe BBIpaXEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUSA
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON IHEPTHUH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

® aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHHUS, UCTIOIb3Ys
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJMHAMUKU (CBA3b JABJIEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DJHEPruer TEIUIOBOTO JBWXKEHHUS W KOHLEHTpalueHd ero
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU



DHEPrUer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UACAIBHOIO
raza ¢ KOHLEHTpaluMed MOJIEKYJ M €ro TEeMIEpaTypoi, ypaBHEHHE
MenaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] SHEPTUU B TEIUIOBBIX MPOIECCax), MPU ATOM MCIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
IIPUMEHMMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBACHATH HJIEKTPUUECKHE SIBICHHUSA, HUCIOIB3YS
OCHOBHBIE TOJIOKEHUS W 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXPAHECHMS
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUII CYNEPHO3ULIHNHN DIEKTPUUYECKUX
MOJIEM, TP ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH Ba)KHBIE COOTHOILIEHHUA: 3aKOHbI OMa i ydacTka
LHENMA W U1 3aMKHYTOM DJJIEKTPUYECKOM Lenu, 3akoH JIxoyns—JIeHna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHHUS, HCIOJb3Yys BEIUYMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHJIbI, JaBJE€HWE, MOTCHUHUAJIbHAA OJHEPrus, KUHETHYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEprusl B3auMOJEHCTBHUS Tena ¢ 3emi€id BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyrod nedopmanuy NOpPYKHUHBI, KOJUYECTBO TEIUIOTHI,
abCoJIOTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
PHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEJIbHAsA BJIAXHOCTH Bo3ayxa, KIIJI wuaeanbHOro TeImioBoro
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTh IEKTPUYECKOTO MOJIs,
HaIPsHKEHHOCTh TIOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHLIHAT 3JIEKTPOCTATUYECKOrO OIS,
pPa3HOCTh  MOTEHLMAJOB, AJIEKTPOJABIKYIAs  Cujla, CWila  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTD
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;



MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DPM3UYECKON BETMYUHBI OT
IPYro C  HUCIOJB30BAaHUEM MPSAMBIX  HU3MEPCHUM, TPU  ITOM
KOHCTPYHPOBATh YCTAHOBKY, (DHUKCHPOBATh pE3YJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIC TPaPUKOB ¢ YIETOM
a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIelaTh BHIBOBI IO Pe3yJIbTaTaM
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, IMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIHHBIC TMIOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUMOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYCHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUTIOTE3bI;

coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
HCCIIEIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00paTOPHOTrO 000pYAOBaAHUS;

pemaTth pacy€THbIC 3aJladyd C SBHO 3aJ]aHHOM M HESBHO 3aJIaHHOMN
bu3nUecKoil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeYarolled TpeOOBaHHUSAM 3ajJaud,
NPUMEHATh  (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  ITOCTYJIAThI
bu3nUecKuX TEOpUi MPHU UCIHOJIB30BAHUU MATEMAaTHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, TPOBOJUTH PACYEThl HA OCHOBAHUM UMEIONTUXCS JaHHBIX,
aHAM3UPOBATh PE3yIbTaThl W KOPPEKTHPOBATH METOMBI PEHICHUS C
Y4€TOM MOITYYEHHBIX PE3YyJIbTATOB;

permarh KadeCTBEHHBIC 3aJadd, TPeOyrolmue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3aenoB Kypca (PU3MKH, a TAKXKE WHTETPAIUN 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTHUYECKYIO
IEMOYKY PACCYKJICHUM ¢ ONOPOI HA U3YYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3HYECKUE SBIICHUS;

UCITOJIB30BaTh TEOPETUYCCKUE 3HAHUS IS OOBSICHECHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIBHBIX MTPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX MPOLECCOB;

NPUBOAUTHh TMPUMEPHI BKIAJAa POCCUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHATM3UPOBATh U OIICHUBATH TMOCIEACTBUS OBITOBOW M TIPOU3BOICTBCHHOU
NeATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIINHI HKOJOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHAILHOM



MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKd W TEXHOJOTHM Uil JAJbHEHIIETO Pa3BUTUS YEJIIOBEUYECKOTO
00I11eCTBA;

® MPUMEHSTH Pa3IMYHbIC CIOCOOBI PaboThl ¢ MHpoOpMaIeld (PU3NIECKOTO
COJIEp’)KaHHMSI C HCIIOJB30BAaHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, TNepepabOTKH M MpeabsBICHUS Yy4eOHOU U
HAyYHO-TIOMYJISIPHONM MH(GOPMAITUH, CTPYKTYPHUPOBAHUS M HHTEPIPETAIINH
uHpopMary, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHaJU3UpPOBaTh  MOJydYaemMyr  HMHGOpPMAlIMIO M OIEHHMBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUW, TaK WU HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

® TMPOSBIISITH OpraHU3alMOHHBIE u IT03HaBaTEIbLHBIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEHHsI HOBBIX 3HAHUM B  Mpolecce
BBITIOJTHEHHUS MPOEKTHBIX U YYeOHO-UCCIIeI0BATEILCKUX PadoT;

e paboTaTh B TPYIIE C HCIOJHEHHEM pPa3JIMYHBIX COIUAJIBHBIX POJICH,
IJIAaHUPOBATh pabOTy T'PYIIIBI, PAIlMOHATIBLHO PACIPEACNIATh JACATEILHOCTD
B HECTaHJApPTHBIX CUTyalUsIX, aJICKBATHO OLICHMBATh BKJIAJ KaXXJOro W3
YYaCTHUKOB TPYIIIIBI B PEIICHUE PaCCMAaTPUBAEMOM TPOOIIEMBI;

® MPOSBJISITH MOTHBALIUIO K OyayIiei mpodeccunoHaabHON AesITEIbHOCTH TI0
CHEIUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonmy oOyudenust B 11 knacce mpeaMeTHbIE PE3yNbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIIMUXCSI YMEHUM:
® [OHMMaTh poJib (U3UKK B OKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3THUYECKOH cepax AesTEIbHOCTH YeJIOBEKa, POJb U MECTO
GbU3NKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb AaCTPOHOMHUU B
IPAKTUYECKOM  JIEITEIbHOCTH YEJOBEKAa U  JAJbHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENBLHON M MPOTHOCTUYECKON (YHKUMNA (PU3NYECKON Teopuu —
ANEKTPOAUHAMUKH, CHEHHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuky, ponb (puszmdyeckoit Teopurn B (GOPMHUPOBAHUU TPEACTABICHUN O
bu3nYecKoi KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
® pazIMyaTh YCJIOBUS NPUMEHHUMOCTH Mojened (Quanueckux Tel Hu
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJICKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTHICCKUN MasTHUK,
WJICAIbHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN



KOJIe0aTEeNbHBIN KOHTYD, TOHKas TUH3a, MOJIeIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nnuaTh yCIOBHUS (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (U3HUECKUX
3aKOHOB, MTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUST U 3aKOHBI JJIEKTPOAMHAMUKH H
CIEUUAIIBHOW  TEOPUU  OTHOCHUTEIIBHOCTH  (3aKOH  COXpPaHECHUS
NEKTPUYECKOro  3apsaa, cuia Awmmepa, cuwia JlopeHuna, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHUSI  CWJIBl  TOKa,  IIOCTYJATbl  CHELUAIBHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHANIM3UPOBATh U OOBIACHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOIb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEMHA I
dorordpdekra, mepBeld U BTOpoW mocTtynaatsl bopa, npuHUUD
COOTHOIIICHMsI HeorpeaenéHHocTedt ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaJMOAaKTUBHOTO pacnana);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJIb3Yys BEIUYMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
NOJISI, PAa3HOCTh TMOTEHLHAJIOB, JJIEKTPOABIKYIIAS CUIa, WHAYKIUSA
MAarHMTHOTO TMOJSl, MAarHUTHBIM TMOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOJABIKYILAS. CHUJIAa CAMOMHIYKLMH, 3HEPrus MAarHUTHOTO MOJIS
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HUMIYJbC, IOJIHAS SHEPIHUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIBI, PHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBOE YHCJIIO U 3apsiz Apa, SHEPTHs CBA3H s1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAS UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIUs
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dotosnextpuueckui hdext (dbotorddexr), ambda- u Oera-pacmaabl
aaep, TaMMa-u3aydeHue saep, (u3NyYecKue MPUHIMIMBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIlpaBiIeHUE WHIYKIWA MAarHUTHOTO MOJIsi MPOBOJHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300pakeHUe, CO3JaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

IPUMEHATH OCHOBOINOJATAIONINE ACTPOHOMHUYECKUE IOHATUSA, TEOPHUH U
3aKOHBI JIJII aHajiu3a ©W  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,



INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOTIOLNHY 3BE3]] U BeeleHHoi;
IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, IpPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bu3nueckux BEIUYMH B BHUAE TIpadukoB ¢ Y4E€TOM aOCOJIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTENIbHBIE MOTPEMTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3BI: IIJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3bI;

OIMCHIBATH METOBI ITOJTYYEHHUS HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0Ir01aTh IpaBuiia 0€30MacHOro Tpy/la IpU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax ydueOHOro »HKCHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIENOBATENBCKOW M ITPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelar pacy€THBIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJlaHHOM
(bu3MUecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
OpU  HUCIOJB30BAHUM MaTEeMaTHYECKUX METOAOB pEIICHHs  3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHMWU UMEIOIUXCS JAaHHBIX, AHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOMbI PEIICHUS C YYETOM MOJYYEHHBIX
pE3yJbTATOB;

pelaTth KayeCTBEHHbIE 3a/Jauyd, TpeOyloulue MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca PU3UKHU, a TAaKXKe WHTErpalud 3HAaHUHM U3 IPYrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONIOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOJUTH MPUMEPHI BKJIAJA POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;



aHaJIM3UPOBATh M OLIEHUBATh MOCIEACTBUS OBITOBOI M MIPOU3BOJACTBEHHON
JICSITEIbHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKHMH TMpolieccaMu, C
MO3UIINI FKOJOTHUECKON O€30MacCHOCTH, MPE/ICTABICHUN O palliOHATILHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKM M TEXHOJOTMH Ui JaJIbHEHIIEr0 pa3BUTHUS YEJIOBEYECKOTO
00IIIECTBA;

NPUMEHATH pa3jfyHble CIOCOOBI paboThl ¢ MHpOpManuen (HU3HMUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, TPU ATOM HCIOIB30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIC
TEXHOJOTMM I TIOHMCKA, NepepadOTKH U TPEAbSIBICHUS y4yeOHOUW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMallMK, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHANM3UPOBaTh  MOJYy4aeMyld  MH(MOpPMAMI0O HW  OLCHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE u NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIEI0BATEIbCKUX PAOOT;

paboTaTth B TpyHne C HCIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0O0Ty IPYMIbI, PALIMOHAIBHO PACIPENEIATh AeATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHWBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MPOOIIEMBI;

IPOSBIISATE MOTUBALMIO K Oyayiiel npohecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIA.



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTalIbHas Hayka o mpupoje. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIIE0OBaHUS (PUZNUECKUX SIBJIICHUM.

DKCIEpUMEHT M TEOpUs B IMpoliecce MOo3HaHus npupojsl. HabmrogeHnue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIC CUCTEMBI).

[lorpemHocT  M3MepeHuid  (u3MYecKux  BenuuuH  (aOcontoTHas U
OTHOCHUTEJIbHAs).

MopnenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbI €r0 MPUMEHUMOCTU. Pu3nueckas
TEOpHs.

Pons u mecto ¢usuku B (HOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenue cuwibl TOKa W HANPSOKEHUST B MU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepuagbHOM TOYKH, €r0 IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX MPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEepUaIbHON TOUYKU OT BPEMEHHU M UX
rpaduku.

CBobOogHOe majeHue. YCKOpeHHe CBOOOAHOTO majacHHUsA. J[BmKeHHe Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBosmHenHoe  nBukeHue. JIBWOKEHHE  MATEpUAIIBHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KAacaTEIbHOE (TAHTEHUIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTEpPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JNBUKEHUE CHaApsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JBH>KCHUSL.

Crioco0ObI ucceI0BaHMsl IBUKEHUIA.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGOmronenue ABMKEHHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

CpaBHeHUME TyTEW, TPACKTOPUH, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
T€Jia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAEIICHUsS] MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnve 3aBUCHUMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3ydeHnue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

W3yyeHue NBMXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOM IO MOJIYJIO
CKOPOCTBIO.

Tema 2. /lunamuxa.

IlepBeii 3akoH Hprorona. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
otHocuTenbHOCTH ["anmumnes. HeuneprmanbHble cUCTEMBI OTCYETaA (OMpeneneHue,
IPUMEDHI).

Macca tena. Cuna. [IpyHnun cynepno3unmu cul.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJICHTHOCTh T'PABUTALMOHHOW H
VHEPTHON MaCCBI.

Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJIHOTO MaJieHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI W OT reorpaduyueckord IMHPOTHL. JIBUKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxyuierocs c
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpEHHSI CKOJBXKEHHUS M Cuja TPEHUs
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU JABUKEHUU Teja B
YKUJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHHS.

Jasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumesa.

TexHuYecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIINUITHHUKH,
JBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBUKEHUsS Tell B MHEPIUATBHBIX U HEMHEPIMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIMI OTHOCHUTEIBHOCTH.

PaBeHCTBO CHJI, BO3HUKAIOIIUX B PE3YJIHTATE B3AUMOJICUCTBUS TEI.

M3mepenne Macc 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOABEME U MA/ICHUH.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHHM JIBUKEHUS Opycka IO
HAKJIOHHOM IJTOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MaCCHI.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JETKuit OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYMHE YIIIOBOTO Koddduimenra
3aBucUMOCTH Frp(N).

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAOe Tenmo. [locTymarensHOe W BpamiaTeabHOE JIBUKEHUE
TBEpAOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamleHus. llnedo cuibl.
CrnoxxeHue cuil, NPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

YcrolunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKUE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelI€T4yaThle KOHCTPYKIIUH.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKMuUKyMm.

N3y4yeHue ycTOMYMBOCTH TBEPIOTO TENA, UMEIOIIETO IO/l ONOPHI.

Tema 4. 3axkonvl coxpanenusn é mMexanuke.



NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MAaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

HMMmysibC CHIIBI M I3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

MoMeHT umnynbca MaTepHaIbHOW TOYKM. lIpencraBieHne o coxXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGora cunbl Ha MajoM M Ha KOHEYHOM IepemelnieHuu. I'padpuueckoe
peJCcTaBlICHUE PadOThI CUIIBI.

MoOITHOCTb CUIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHnMaIbHBIE W HENOTCHUMANbHbIE CuUibl. [loTeHnuManbHas >HEprus.
[ToreHuunanbHast sHEprUs ynpyro aepopmupoBaHHOW HpykuHbl. [loTeHuManbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHYTpH U BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHUHUAIBHBIX CHJI C HW3MEHEHHUEM MEXaHHYeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXAaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenne bepHymu i MACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpoucTBa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAaKET,
BOJOMET, KONEpP, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UrypHOE KaTaHHE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE BUXKEHUE.

N3mepeHne MOITHOCTHU CHUJIBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUN PabOTHI.

B3anmHble TNpeBpalleHUs] KUHETHYECKOM M IOTEHIHMAIbHOW SHEPrud NpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CWJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTUuH Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomol, nPAKMUKyM.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY IYTH.

Omnpenenenve paOOTHl CHJIBI TPEHUS MPH JBWKEHUU Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUUECKOU MeopUlU.



OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KuHeTnyeckod Tteopun (MKT), ux
ombITHOe oOocHoBaHue. Juddys3us. bpoyHoBckoe nBmxKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Tra3os,
KUIKOCTEH U TBEPABIX TN M OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3ITHUX
Mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa U crocoObl e€ u3mepenus. Illkana
temneparyp Llenbcus.

Mopenb uIealbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YaCTHUIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCATbHOM Tra3e C [OCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JIBH)KEHHSI MOJIEKYJ HI€AJbHOTO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON TEOPUU UICAIBHOIO ra3a).

CBsi3p a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOU DHEPrUeH MOCTYyNaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyecknue YyCTPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopenu KpucTamIm4ecKuX pemeETOK.

HabGnroaenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
1 poBoit Taboparopun).

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJUHAMHUYECKON CHUCTEMBblI KaK CPEJIHUE 3HAYEHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMI:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaKeHUE UIsl BHYTPEHHEH S>HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HU3KAasi KOHUEHTpAlWs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaTIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboTel 1o rpaduky
mpoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cmoco0 — M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMKocTh Tena. YAelbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuMuecTBa TEIUIOTHI Npu  Temionepenade. I[lonstue 006
aauabaTHOM IIpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnmuecTtBo
TEIUIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAs TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefa K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumIe! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukin Kapno.

DKOJIOTUYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENN, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
WCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U SJIEKTPOIHEPTHUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

Hccnenosanne annabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomul, npAKMUKYM.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHmeHcamwms. lcmapeHne W KureHue. Y AelbHas
TEIJIOTa MapooOpa3zoBaHUs.

HacelllileHHBIE W HEHAChINIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTh
0T 00bEMa HACBIIIEHHOTO Tapa. 3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaioB. [lmaBneHwe w KpuctaumM3anus. YelbHas TEIJIOTA IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHU3M TEIIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huIMeHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanumsipasie siBinenus. J{apineHue noa MCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TernnmoBoe pacimpeHue.

CBONCTBa HACBIIICHHBIX TapOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITHI C MBUTBHBIMU TVIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiaeHUs.

Mopaenan HEeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINTMYECKOTO BEIECTBA.



Bunsr nedopmarnuii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

Paznea 4. JaekTpoanHamMuka.

Tema 1. dnekmpuueckoe noJe.

ONeKTpu3alusl Tel U €€ MPOSBICHHS. JJEKTpUUeCKuM 3apsan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOJIHHUKHU.
OneMeHTapHbId 3JIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHUS AIIEKTPUYECKOrOo
3apsna.

BsaumopaeiictBue 3apsa0B. Toueunsle 3apsaasl. 3akoH KyiioHa.

OnexTpudeckoe noje. Ero neicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hampsox€éHHocTh  anekTpuueckoro  mnoiia.  [IpoOnbiid  3apsa.  Jluauwm
HaIpPsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IONSA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumaneHass SHeprus 3apsga B JJIEKTPOCTATUYECKOM  IOJIE.
[ToTennman snexTpocraTnyeckoro noiisd. CBsi3b HANPSHKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0béMy mapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JvanexTpuku B AIEKTPOCTATUYECKOM ToJIE. Jusnexkrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeMHEHNE KOHIeHCaTOpOB. [locnenoBarenbHoe COEMHEHNE
KOHJICHCATOPOB.

DHepPrus 3apsHKEHHOT0 KOHAEHCATopa.

JIBMKEHME 3apsIKEHHON YACTHULIBI B OJTHOPOJHOM BIIEKTPUYECKOM II0JIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETp, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpayuu.



Y CTpONCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3aPSKEHHBIX MJIACTHH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B JIIEKTPUYECKOM MOJIE.

DnekTpocTaTuuecKas 3amuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsKa 1 pa3psaka KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJIEHCTBUS 3apSyKEHHBIX TEJ.

N3ydeHne npoTeKaHus TOKa B LIETIH, COAEPKAIIel KOHIEHCATOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McToOUHUKH
toka. Hanpsiokenue U u D1C é.

3akoH Oma i yyacTka IEeMu.

DNeKTpUYECcKoe COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TPOBOJHMKA OT €ro JJIMHBI W IUIONIAJAM IONEPEYHOTO CEUYCHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIeHua.

MONTHOCTh 2JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIJEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEeHHEE CONpPOTUBICHHWE HCTOYHHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambIkanue.

KonnencaTop B 11enmu MOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOIICTBA U TEXHOJOTMYECKHWE IPOILIECCHI: aMIepMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Hemoncmpauyuu.

N3mepenre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IN TTOTIEPEYHOTO CEUCHUsI M MaTepuaa.



HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBIIEHUS ITPU MOCTOSTHHOM
HaIpPsKEHUH.

[Ipssimoe uzmepenne DJIC. KopoTkoe 3aMbIkaHHE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0Osl coeTMHEHUST NICTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanne pa3HOCTH MOTEHUUAIOB MEXKY IMOJKOCAMU MCTOYHHMKA TOKA
OT CUJIbI TOKA B LCTIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKA OT HAINpPSOKEHUS IS JIAMIIBI
HaKaJIUBaHMUS.

VYBenuueHnue npenesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DneKkTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOJIUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH CONPOTHUBJIICHHUS METAJUIOB OT
temmeparypbl. CBEpXITPOBOINMOCT.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA IJEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobcTBeHHas u pUMecCHast MIPOBOJANUMOCTh
MOJIyIpoBOHUKOB. CBoCTBa p—n-niepexoa. [1oxynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B JJIEKTPOJIMTAX. DIEKTPOJUTHYECKAS JUCCOLMALIUS.
OnekTponus. 3akoHbl Dapanes 1 SIEKTPOIIN3a.

DJIeKTpUUeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pas3psa. PaznuuHble TUIIBI CAMOCTOATENBHOIO pa3psana. Moinus. [1nasma.

TexHndeckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: Tra3opa3psIHbIC
JIAMIIbl, DJIEKTPOHHO-TyueBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3uCTOp, (HOTOAMON, CBETOAUOM, TalbBaHWKA, papUHUPOBAHHE MEJH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBIJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB JIEKTPOIUTOB.

3akoHbI dJiekTponu3a Papajaes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIMO/IA.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HabGmroienne a5ekTpoimsa.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.



AOGCONIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1eHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEHOBAaHUUA  3aBUCHMOCTEU
(¢u3NyeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONKMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEeHHYECKHUH  HIKCHEPHUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYM).

MexnpeamMeTHblie CBS3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBISIETCS C YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUHU, XUMUU, T€Orpapuu U TEXHOIOTHH.

Mesicnpeomemmuvle noHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO008 HAYYHO20
nO3HaHUuA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, UPpPOBas 1a00paToOpusl.

Mamemamuka: penieHUE CUCTEMbl YypaBHEHUW. JIuHelHas (QyHKIMS,
napaboza, runepbosna, ux rpaduku U cBoiicTBa. TpuroHoMmerpuyeckue (QpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIMHU HA OCH KOOPAHMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBHKEHUE B XKUBOW Mpupoae, 1udpdys3usi, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIUJIOBO» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJIApPHAs Macca, IMOJYyYEeHUE HAaHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TeJI, KUAKOCTEN U ra3oB, KUJIKHE KPUCTAILIBI, SJEKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKMJIKOTO TPEHUs B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIUTENH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOII, BOJOMET M APYIHE), ABUTaTe]Ib BHYTPEHHETO
cropanusi, maposasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4EHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.
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Paznea 4. JaekTpoanHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TMOCTOSAHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHYKIIWH.

MarauTHoe 1oJie IpPOBOAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuia Jlopenua, €€ HanpaBiaeHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarnuTtHoe nose B BeuiecTBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKHU.

TexHudeckue yCTPOMCTBA M TEXHOJOIMYECKUE IMPOLECCH: IPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptiHa  7OuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIIMH MOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIIKA C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

Hab6nronenue nBmKeHus My4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHMn JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBOMCTB (peppOMArHETHKOB.

HccenenoBanne NeMCTBUSI HOCTOSIHHOTO MarHATA HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
uaaykuu. OJIC wHAyKuuu. 3aKOoH AJIEKTPOMarHUTHOW uHAyKiuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Pyxko.

OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.



IIpaBuiio Jlenna.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIEMM IOCTOSTHHOTO TOKAa.
SArnenne camonnaykuun. IJ1C caMOUHAYKIUU.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JIEKTPU3ALUU T MPU ABUKEHUU B MArHUTHOM I10JIE
3emun.

Hemoncmpauuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

UccnenoBanne 3aBucumMoct IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHuTHOTO MOTOKA.

[IpaBuo Jlenua.

[TaneHue MarauTa B alFOMUHUEBOM (MEeTHOM) TpyoOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH W3MEHEHHS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OrnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

[Mapmonnueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoja
JTUHAMUAYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebaHui. CBsI3b aMIUIMTYIbl KOJEOAHUI HMCXOAHOU
BEJINYMHBI C aMIUTUTYJJaMU KOJIEOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m dacrora koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKoro MasTHHUKA. llepuos CcBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aTyxammux KojebaHusx. BeiHyxneHHbIe Kojebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaudelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.



Jlemoncmpayuu.

3anuch K01e0aTeIbHOTO ABMKECHUS.

Habmroienne He3aBUCMMOCTH MEpHo/ia MallbIX KOJeOaHUil rpy3a Ha HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoieO0aHuii U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanue koseOaHWK TIpy3a Ha MACCHBHOM MpPYXHUHE C ILENIbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPrUU MPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOIO U MPYXKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B X0 KOJIeOaHN Ha yIIPYTOM IMO/BECE.

N3yyeHue ABUKEHUSI HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUSI aMIUTUTY/IbI 3aTYXAIOMIUX KOJICOAHUIA.

HccnenoBaHue BbIHYKIECHHBIX KOJICOaHUH.

Tema 2. Inexmpomaznummnuole Ko1eb6anus.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B UJI€aTbHOM KOJIE0aTEIIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
NeCTByIOIEE 3HAUYEHHWE CHUJIBI TOKAa W HANpSHKEHUS MpU pa3iudHoil dopme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoHnanbHbIi NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIE€NU CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansnbiii  Tpancopmatop. IlpomsBonctBo, mepemaya U MOTpeOIeHUE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTMUECKHE PHUCKM TpU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeIay.



Jlemoncmpayuu.

CBOOOHBIE AJIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB 4aCTOTHI CBOOOIHBIX KOJICOAHHUHM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcHuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

['eHeparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUN.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BbIHyXI€HHbIE CHHYCOUJAIbHBIE KOJICOaHMS.

Pe3ucrop, Karymka MHAYKTMBHOCTM M KOHJEHCATOP B LIENM IEPEMEHHOIO
TOKA.

Pesonanc mnpum mocCiIenOBaTEIbBHOM COEIMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO U MPUHIUIT ACUCTBUS TpaHChOpMaTOpa.

Monenp TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yuenne tpanchopmaropa.

HccenmenoBanne MEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

HabmroieHue 31eKTpOMarHUTHOTO pE30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDI.

MexaHudeckue BOJHBI, YCIOBHMS HUX pacnpocTpaHeHus. llomepeunsle u
IIPOJOJIBHBIE BOJIHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHMS W JUIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)Ke€HHE, NperoMieHHe, HUHTephepeHuus U
U pakius.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYyUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3aius, uHTepdepeHuns u qudpakums.

[IIkana 351eKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMITBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHHUYecKue YCTPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30p, aHTeHHA, Teraedon, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.



O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M MpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepentinu u gudpakiiui MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGmrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
peoMIICHUE, OJSIpU3anus, AMPpakius, HTepPepeHus.

O6HapyxeHue nH(PpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pAacHpOCTPAHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIl HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue m3oOpaxeHuil B
1ockoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesioMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO YacTOThI
CBE€Ta M COOTHOULICHHE JJIMH BOJH NPU IEPEX0J€ MOHOXPOMATHYECKOIO CBETA
4yepe3 rpaHully pasjiena AByX ONTHYECKUX CPE.

Xox nydeit B mpusme. [ducnepcust cera. CrioxHbIA cocTaB O€l0ro cBeTa.
IBerT.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJHOro BHYTPEHHETO
OTpaKEHUS.

ColOuparome U pacceuBaroimide JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccToslHUE M ONTHYECKas Cujia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EepUYecKOl JMH3bI OT €€ TeOMETPUH M OTHOCHTEIBHOIO
MIOKa3aTelIs MPEIOMIICHUS.

dopmyiia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xop Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YIIIOM K €€ TIIABHOMU
ontuuecko ocu. IlocTpoeHune wu300paKeHU! TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMax.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.



BonnoBas ontuka. WuTepdepennuss cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HCTOYHHUKOB. [IpuMepnl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [ludpakuvonHas pemeéTka. YclIoBUE HaOIIOIEHUs
[JIABHBIX ~MAKCUMyMOB IIpH MaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPAKIIMOHHYIO PEIIETKY.

[Tonsipuzamnus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OINTUKH, BOJIOKOHHAS OTNITHKA, TU(paKkInOHHAs perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

HabGnrogenue nogHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOJA.

HccnenoBanre XoJa CBETOBBIX IYYKOB YEpe3 IUIOCKOMApaIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Monenn MUKpPOCKOIIa, TEJIECKONA.

HaOnronenune natepdepeHinu cBera.

HabGnrogenue BETOB TOHKUX IJIEHOK.

Hab6monenune nudpaxium ceera.

N3yuenue nudpakiinoHHON pErETKY.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue noasipu3anuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepenune nokaszaTesns MpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAOIINX JIUH3.

[Toryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tonyuenue n300paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Hab6nronenune nudpaxiuu, nHTep)EepeHIny 1 OJISIPU3AIIN CBETA.

M3y4yeHue noysipu3anyy CBeTa, OTPAXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenne naTepdepeHInm Ja3epHoro U3IyuyeHus Ha IByX LIEIIsX.

HaGmronenue aucnepcun.



Hab6nronenue n uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.
N3Mepenune IHbI CBETOBOU BOJIHBI.
[TonyueHue crieKTpa M3JIy4EHHUsI CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PEIIETKMU.
Pa3znesn 6. OcHOBBI CIeNUAJIBbHON TEOPHH OTHOCUTEIHLHOCTH.
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl

CHEeUaIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONH  uHTepBal. [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOSI.

TexHUYecKue YCTpPOWCTBA M TEXHOJOTHYECKHE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4yeHn4ecKui HKCIIEPUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUU  PEIATUBUCTCKUX 4acTUll (IO
dboTorpadusiM TPEKOB 3apsHXKEHHBIX YACTHUI] B MArHUTHOM T10JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKkynaphno-601n060ii Oyaausm.

PaBHOBeCHOE TEIIOBOE M3JIydeHHUE (M3JIydyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmenienus: Buna. 'unore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CroneroBa. 3akonbsl poToddpdekra. YpaBHeHHE
Oitamreitna s potodddexra. «KpacHas rpanuiay gotodrddekra.

JlaBnenre cBera (B YAaCTHOCTH, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMCTBa yacTul. Bonuel ne bpoind. JlnvHa BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaJM3alMu JABWXKYyLIeHcs vactulbl. KopmyckymnsipHo-
BOJTHOBOM ayanu3M. J{udpakius 3JeKTPOHOB Ha KpHUCTaIax.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: CIEKTPOMETD,
dboTosnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®o1orh(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.



HccnenoBaHre  3aBUCUMOCTH  CONPOTHBIICHHS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas OaTtapes.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

Hccnenosanue poropesucropa.

N3mepenne noctostHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanne 3aBUCHMOCTH CUIIBI TOKA YEPE3 CBETOINOJ OT HAIIPSKEHUS.

Tema 2. Qu3zuka amoma.

OneITEl IO HCCIEAOBAHUIO CTpOeHUs aroma. [lmaHerapHas monens aToma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHre (pOTOHOB MPHU MEPEX0/Ie aToMa
C OJTHOT'O YPOBHs DHEPIUU Ha APYIroOi.

Bune! ciektpoB. CriekTp ypoOBHEN 3HEPTHH aToMa BOJOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3Iy4ueHHe cBeta. Jlasep.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue JInHeHyaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

Habnronenue nuHeyaToro cCekTpa.

HccenenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U M3MEPEHUE
nocrosiHHoi PunOepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Aubda-pacnaa. DNEKTPOHHBIM M TO3WTPOHHBIM OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IMPHUPOJIE.
CBoiicTBa MOHU3HUPYIOLIErO H3JIy4eHUs. BiusHuEe paanoakTHBHOCTA HA >KUBBIE
opranu3mbl. EcrecTBeHHbI QOoH n3inydenus. JJozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Anepurie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobiemsl
YIOPABIISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
AIEPHON IHEPTETUKHU.

Metozapl perucTpaly U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.



OyHIaMEHTAIbHbIE B3aUMOJICUCTBUSA. bapuOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CrannapTHo Mozenu. KBapk-TiItoOHHAs MOJENb aIpOHOB.

®usuka 3a npenenamu CrangapTHo mozaenu. TéMHas Marepus U TEMHas
DHEPrusl.

EnuHcTBO Qu3nueckoit KapTUHBI MHpA.

TexHn4eCKre yCTPOUCTBA U TEXHOJIOTHUYECKUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs: ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKyM.

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOQU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIafiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (U3HKUA [JI1 OOBSICHEHUS MPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoOHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIBI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBHDKCHUE.

ConHeyHas cucrema.

Counniie. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CoitHIa U 3BE3/I.

3BE3/1bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEILHOCTU. BHYTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABIEHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa u
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[Iyts — nama T'amaktuka. Ilonmoxenune u aBwxkeHue CosHIIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
raJIaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3psiBa. PenmMmkToBOE U3ITyYeHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUHU.

Yuenuueckue naonrooenus.

Hab6mronenust 3B€3qH0r0 HEOA HEBOOPYXKEHHBIM TIA30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX TPUIIOKESHHUHN JJIsT OTIPEICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3/ILI.



HaGmronenuss B Tteneckon JlyHbI, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHHM.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1eHKa rpaHul] HOTPEUTHOCTEH.

IIpoBeneHre  KOCBEHHBIX WM3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
(¢u3NYeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUECHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYM).

Oo6o01maoIee MOBTOPEHUE.

O0o01IeHne U cucTeMaTH3alusl CoepKaHus pa3AesioB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DNEKTpoAUHaMUKay, «Konebanus
U BOJHBD», «OCHOBBI CIENHAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busmnKa», « JIEMEHTbl aCTPOHOMHUH U ACTPOPUZHKIY.

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y ACTPOHOMMH B COBPEMEHHOM HAYyYHOW KApTHUHE MUpPA, 3HAYCHHUE ONMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM W  MPOTHOCTHYECKOW  (DyHKIIMIA
(bu3nuecKkoil Teopuu, posib (U3NIECKON TeOpUH B (POPMHUPOBAHUU MPEICTABICHUI
0 (u3NUeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTHUHBI MUpPa B 00OIIEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 11 knmacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHUE, HAay4yHbId (DAKT, rumotesa, (u3MUecKas BEIUUYMHA, 3aKOH,
TEeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJAEIb, H3MEpPEHHUE,
MOTPELTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOpHsl.

Mamemamuxka: pEUICHUE CUCTEMBl YypaBHEHUW. TpPUTOHOMETPUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKIMH HA OCH KOOPJWHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (QyHKUUNA. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

Buonozua: >nexktpuueckue SBJICHHUS B JKUBOM MpuUpojie, KoseOaTelbHbIE
JIBIWKEHUS B JKMBOM TIPUPOJE, SKOJOTMYECKHE PUCKHM TPH IMPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HCHHE  OKDPYXAWIIEH  Cpensbl,



yJIbTPa3ByKOBasi JMArHOCTUKAa B MEIWLIMHE, ONTUYECKHE SBJIECHUS B JKHUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBINA
aHaJIn3.

I'eocpagpua: marHuTHBIE TIONIOCa 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTtop MEPEMEHHOro TOKa, MHIYKIUOHHAs IEub,
JVHHUM 3JIEKTpoIepeaay, 3JIeKTPOABUTATENb, paaap, PaIuoNpUEMHUK, TEIEBU30D,
anTenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIlyTHUKOBBIE
NPUEMHUKH, SICPHAs DHEPreTHKa M HKOJOTMYECKHME AaCHEeKThl €€ pa3BUTHSL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hayunslii MeTO O3HAHUS TPUPOBI 7 1
Wroro no pasgeny 7
Pa3zgen 2. MEXAHUKA
http://www.fizika.ru
http://school-

2.1 Kunemaruka 17 1 5 S
collection.edu.ru
http://school-
collection.edu.ru

22 Aunamuka 12 2 http://www.fizika.ru
http://school-

.. collection.edu.ru

2.3 Craruka TBEpAOTO TEa 6 1 1 hito//www.fizika.ru
http://school-
collection.edu.ru

24 3aKOHBI COXPAHEHUS B MEXAHUKE 12 1 1 http://www. fizika.ru

Hroro no pazgeny 47



http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

http://school-
collection.edu.ru

http://www.fizika.ru

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOpUHN 16 1 1

http://school-
collection.edu.ru

3.2 Tepmonnnamuka. TenioBble MalMHbI 21 1 1 hitn//www.fizika.ru

http://school-

ArperatHble cOCTOAHUS BenlecTBa. Da3zoBbie collection.edu.ru

IEPEXOABI 15 ! ! http://www.fizika.ru

3.3

Hroro no pazneny 52

Paznen 4. JIEKTPOJAUHAMUKA

http://school-
collection.edu.ru

4.1 DNEKTPUUECKOE 110JIE 24 1 http://www. fizika.ru

http://school-
collection.edu.ru

http://www.fizika.ru

4.2 [TocTOSTHHBIN SEKTPUUECKUIA TOK 23 1 2

http://school-
collection.edu.ru

43 Toxku B pa3nmuyHBIX Cperax 7 1 hitn//www.fizika.ru

Hroro no pazneny 54
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PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

Paznea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

1.1 MaruurtHoe noJe

1.2 DNIeKTpOMarHuTHasE UHIYKITUS

Hroro no pasneny

14

13

27

http://school-
collection.edu.ru

http://www.fizika.ru

http://school-
collection.edu.ru

http://www.fizika.ru

Paznen 2. KOJIEBAHUSA U BOJIHbBI

2.1 Mexannueckue KoneOaHus

10

http://school-
collection.edu.ru

http://www.fizika.ru

2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs

15

http://school-
collection.edu.ru

http://www.fizika.ru

53 MexaundecKue U DJIEKTPOMArHUTHBIE
’ BOJIHBI

10

http://school-
collection.edu.ru

http://www.fizika.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

24

Onruka

25

http://school-
collection.edu.ru

http://www.fizika.ru

Hroro no pazneny

60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

http://school-
collection.edu.ru

3.1 Ocroer CTO > http://www.fizika.ru
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
http://school-
41 K . 15 collection.edu.ru
. OPIYCKYJISIPHO-BOJTHOBOM J1yaln3M http://www.fizika.ru
http://school-
collection.edu.ru
4.2 Dr3pKa aToMa 3 http://www.fizika.ru
http://school-
43 ®du3rKa aTOMHOTO S/Ipa U SJIEMEHTapPHBIX 5 collection.edu.ru
) YaCTHIL http://www.fizika.ru
Hroro no pazgeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1

DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH

12

http://school-
collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.fizika.ru

Hroro no pazneny 12
Paznen 6. PUBHUYECKUN MPAKTUKYM
6.1 ‘ Pu3n4eCcKu IPAKTUKYM 16 16
Hroro no pazneny 16
Pa3znen 7. OBOBIHIAIOIIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa L5
' JESTEIIbHOCTH, IPHOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



http://www.fizika.ru/

INOYPOYHOE INTAHUPOBAHHUE
10 b KIIACC ®U3UKA yuurtens Xyaunna H.1O.

KonuuyectBo yacos Jara uzy4yeHusi DJIEKTPOHH
[1]
Ne Tema ypoka Kourpon | Tlpaktu  Ilo Mo ble HppoBLIe Mpumeuanue
n/n Bcero = bHBIE yeckHe | IUIaHY dakry 00pasoBaTe/bHbI
paGoThI paoThI € pecypcel
http://school-
Boansiii nnctpykrax mo Th B kabunere collection.edu.ru
1. ¢u3uku. Pusnka — GpyHIaMEHTAIbHAS HayKa 1 http://www.fizika.
0 TIPUPOJIE. o
http://school-
collection.edu.ru
HayuHblii MeTOI TO3HAHUS U METOBI :
2. yd A I[V 1 http://www.fizika.
UCCIeIOBaHNS (PU3NYCCKUX SIBICHUH. o
http://school-
DKCIEPUMEHT U TEOPHs B MPOIIECCE collection.edu.ru
3. no3HaHus npupoasl. Habmonenue u 1 http:/www.fizika.
DKCIIEPUMEHT B (PU3HKE. m
4. CniocoOb1 u3mMepeHus: GU3NYECKUX BETUYHH. 1
AOCOIOTHAs U OTHOCUTEIbHAS
3. HOTPEIIHOCTH U3MEPEHUH (pru3nueckux 1
BEJIUYMH.
MopnenupoBanue B ¢pusuke. Ponb u mecto
6 ¢bu3ukH B OPMUPOBAHUHU COBPEMEHHOMN |
' Hay4YHOM KApTHUHBI MUPA, B IPAKTHYECKOU
JESATEIBHOCTH JIFOIEH.
7. ITepBuunbIil HHCTpYKTax 1Mo Th mpu 1



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
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BBITIOJTHEHUH JTa0OPAaTOPHBIX PaboT.
DuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHue cuiibl TOKa U HANpsHKEHUS B
[ENU MMOCTOSTHHOTO TOKAa MPH MOMOILHU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npubopos".

Mexanudeckoe JBMKEHUE. Cucrema
orcyeTa. OTHOCHTEIIFHOCTh MEXaHUIECKOT'O

http://school-
collection.edu.ru

8. http://www.fizika.
neuxenus. [Ipsmas u oOpaTHas 3agaun u
MEXaHUKH.
Painyc-BeKTOp MaTepHAIbLHON TOUKH, €ro hitp://school-
MIPOEKIMU Ha OCH KoopAuHaT. Tpaekropus collection.edu.ry
9. pocKll PAUHAT. 1P PHA. http://www.fizika.
[lepemenienue. Ckopocts. X npoekunu Ha o
OCH KOOpJMHAT.
http://school-
PaBHOMEpHOE TPAMOIIMHENHOE TBUKEHHUE. collection.edu.ru
10.  I'paduueckoe onucaHue paBHOMEPHOTO http://www.fizika.
MPSIMOJIMHEHOTO IBU>KEHHUSI. u
http://school-
CrnosxeHue nepeMenieHnii 1 CKOpocTe collection.edu.ry
11. peMeltt p ) http://www.fizika.
Pemrenue 3agauq. u
http://school-
HepaBHoMepHOe 1BH>keHME. MTHOBEHHAs collection.edu.ru
12. cKopocTh. Yckopenue. [Ipsamonnneiinoe http://www.fizika.
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM. o
13. Penrenue 3amau.
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Pu3N4eCKui IPAKTUKYM 110 TEME
"N3yyeHue HepaBHOMEPHOTO JIBHXKEHUS C

14. LIEJIbIO OIIPENIETICHHS] MTHOBEHHON
cKopocTH'.
Pu3N4eCKu IPAKTUKYM 110 TEME
15 "HccnenoBanue 3aBUCUMOCTH IIyTH OT
" BPEMEHH IPH PaBHOYCKOPEHHOM
IBIDKEHUN".
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpoBepka runoTe3bl O HE3aBUCUMOCTHU
16.  BpemeHHU JABMKEHHS OpycKa 10 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PaCCTOSIHUE OT €r0
Mmacchl".
17 I'padnueckoe onucanue npsIMOINHENRHOTO
" JIBHDKEHHS C TOCTOSIHHBIM YCKOPEHUEM.
CBobosHOe majgeHne. Y CKopeHne http:/school-
collection.edu.ru
8. C¢BOOOIHOTO IMaJEHNA. 3aBUCUMOCTD htto-//www fizika.
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT u
BPEMEHHU U UX rpauKu.
http://school-
collection.edu.ru
9. JIBm>xkeHue Tena, OpOIIEeHHOTO MO YIIIOM K http//sww. fizika.
TOPU30HTY. u
Pu3nUeCcKuil IPAKTUKYM 110 TEME
20. "HN3yueHue IBUKEHUS Teja, OpPOIIEHHOTO
TOPU30HTAJIBHO".
1 KpuBonuneiinoe npuxenue. /[Buxenue no http://school-

OKPYXKHOCTH. YTJIOBas U JIMHENHAs

collection.edu.ru
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ckopocTts. I[leproa u yacToTa.
LleHTpOCTpEMHUTENBHOE U MTOTHOE
YCKOpEHHE.

http://www.fizika.

ru

Pu3N4eCKuil IPAKTUKYM 110 TEME

22. "N3ydyeHue qBUKEHMS TeJa 110 OKPY>KHOCTH
C TIOCTOSIHHOM T10 MOJTYJIFO CKOPOCTBhIO" .
” Ob6o06maromuit ypok 1o Teme
) «Kunemaruka.
24 KonTpoasHas pabora no reme
' «KunemaTtuka».
[lepBerif 3akon HeroTona. MHeprmansHbie http:// SFhOOI'
cucTeMEbl oTcuéra. IIpunnun collection.cdu.ru
25, - LpHHL hitp://www.fizika,
oTtHocuTenabpHOoCTH [Nanunes. -
HeunepunanbHbie CUCTEMBI OTCUETA.
http://school-
Cuna. PaBHojeiicts ast cuiia. Bropoit collection.eduru
26. : a yrom - BTOp hitp://www. fizika,
3akoH HeroToHa. Macca. u
http://school-
o o collection.edu.ru
Bzaumopeiictue ten. Tpernil 3aKkoH T
27. http://www.fizika.
Hrrortona. ru
http://school-
IIpunnun cynepno3unuu cuil. Pemenne collection.edu.ru
28. PHHIHIT CYTICPIIO3HIL : http://www.fizika.
3a/1a4 Ha TpUMEHEeHne 3aKk0oHOB HpioToHAa. -
29. 3aKOH BCEMUPHOTO TATOTCHUSI. http://school-
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OKBUBaJIEHTHOCTbh I'PaBUTALIMOHHON U
WHEPTHOW MaccChl.

collection.edu.ru
http://www.fizika.

ru

Cuua TSXeCTH U YyCKOPEHUE CcBOOOHOTO

http://school-
collection.edu.ru

30. http://www.fizika.
HaJICHUS. ru
http://school-
JIBrkeHE HEOCCHBIX TE H UX collection.edu.ru
31.  uCKyccTBeHHBbIX cIyTHHKOB. IlepBas http://www.fizika.
KOCMHUYECKasi CKOpocThb. 3akoHb!l Kemutepa. o
http://school-
collection.edu.ru
32.  Cwuna ynpyroctu. 3akon ['yka. Bec Tena. http://www.fizika.
ru
http://school-
Cua tpenust. [Ipupoaa v BUABI CUIT TPEHUS. collection.edu.ru
33.  JIBWKEHHE B )KHIKOCTHU U ra3e ¢ yde€TomM http:/www.fizika.
CHUJIBI COIPOTUBIICHHUSI CPEBI. Q
Du3nYeCcKUuil IPAKTUKYM I10 TEME
34 «3y4yeHne IBU>)KEHHS CUCTEMBI TET,
" CBSI3aHHBIX HUTHIO, TEPEKHUHYTOMN Yepes3
JETKUI OJI0K».
Pu3n4eCcKuil IPAKTUKYM 110 TEME
35 «3mepenne kodpunueHTa TpeHus 1o

BEJIMUYMHE YIIIOBOT0 KO3 uirenTa
3aBucuMocTd FTp(N)» .
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Hasnenue. ['mapocratnueckoe gaBjCHUE.

http://school-
collection.edu.ru

36. http://www.fizika.
Cuna Apxumerna. u
http://school-
AbGcomoTHO TBepaoe Teno. [locTynarensHoe collection.edu.ry
37 P : v hitp://www.fizika.
Y BpallaTelibHOE JBUKEHUE TBEPAOTrO Tea. u
http://school-
collection.edu.ru
MOMEHT CUJIbl OTHOCHTEIIBHO OCH .
38. http://www.fizika.
BpanieHus. [lneuo cusbl. u
CroXeHHe CHJI, TPUIIOKEHHBIX K TBEPJOMY hitp://school-
teny. LleHTp TsokecTH Tena. Y CIoBHUS collection.cdu.ry
39. Y- B ’ http://www.fizika.
paBHOBECHS TBEPOTO Tea. Bus o
paBHOBECHS.
Pu3N4ecKuil TPAKTUKYM 110 TEME
40. = «M3ydeHue yCTOMUYMBOCTH TBEPIOTO TEIA,
HMMEIOIIETO TUIOMIA/Ib OTIOPBI».
41. Pemenue 3anau.
4 KonTtpoabHnas padora o reme
' «/Innamuka. CTaTuka TBEpPAOro TeJaay.
Wmnynbc MaTepraabHON TOYKH, CHCTEMBI http://school-
MaTepHalIbHBIX TOUYEK. LIeHTp Macc cuctembl collection.edu.ry
43, p - L\CHTP hitp://www.fizika,
MaTepHalbHBIX TOYEK. Teopema o u
JBUKEHHUH LIEHTPA Macc.
44. Nmnynbe cuiibl 1 ©I3BMEHEHHE UMITYJIbCa http://school-
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Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaxTuBHOE BHKEHHE.

collection.edu.ru
http://www.fizika.

ru

MOMEHT uMITyJIbCa MATEPUAIILHON TOYKH.

http://school-
collection.edu.ru

45. | TlpencraBieHue 0 COXpaHEHUH MOMEHTA http://www.fizika.
MMITYJIbCa B LICHTPAJIbHBIX IOJISIX. o
46. | Pemenue 3anau.
Pabora CHIIBI HA MAJIOM M Ha KOHEYHOM http://school-
nepemereHuu. I'papuueckoe collection.edu.r
47. P Ul P http://www.fizika.
npejcTaBieHne paboThl CHIIbl. MOIIHOCTh u
CUJIBI.
http://school-
Kunernueckas sneprus. Teopema 06 collection.edu.ru
48. U3MEHEHUU KUHETUYECKOU SHEPTUH http://www.fizika.
MaTepUaIbHON TOUKH. o
Du3HUeCKU IPAKTUKYM I10 TEME
49. | «M3mMepeHHe KMHETUYECKOM dHEPIuy Tela
110 TOPMO3HOMY ITyTH».
http://school-
TloTeHnuanLHBIE U HEMOTEHIIUATILHBIE CYIIEL. collection.edu.ru
50.  IlorenumanbHas sHeprus. Bropas http:/www.fizika.
KOCMHYECKast CKOPOCTb. o
TpeTbs kocMudeckasi ckopocTb. CBs3b http://school-
51 paboThl HEMOTEHITUATBHBIX CHJI C collection.edu.ru

M3MEHEHHUEM MEXaHUYECKOM dHEpPrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS

http://www.fizika.

u
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MEXaHUYECKON IHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

http://school-
collection.edu.ru

52.  VpaBHenue bepHymu s uaeanbHOM http://www.fizika.
JKHAJIKOCTH. u
53. Pemenue 3agau.
54 KonTpoJsbHas padora no reme «3aKoHbI
" cOXpaHeHHsI B MEXaHHKe».
http://school-
Pa3BuTue npenacraBieHuid 0 Ipupoe collection.edu.ru
55. | remmotel. OcHoBHEIE MOI0KeHUsT MKT. http://www.fizika.
Juddysus. BpoyHOBCKOE JIBUKEHUE. o
http://school-
CtpoeHue ra3000pa3HbIX, KUIKUX U collection.edu.ru
56.  TBepAbIX Tein. XapakTep ABIKEHHS U http:/www.fizika.
B3aMMOJIEICTBHS YaCTHI] BEIIECTBA. u
http://school-
Macca u pazMepsl MOJIEKYIT (aTOMOB). collection.edu.ru
57. KomnuectBo Bemecra. [locrosaHas http://www.fizika.
Asorajpo. u
http://school-
Temneparypa. TenmoBoe paBHOBecHE sollection.edu.ry
58. patypa. p ) http://www.fizika.
[llkana [enbcus. -
59. Pemenue 3amauy.
. http://school-
60. WneanbHblii Ta3. ['a30BbIe 3aKOHHI. SEH00

collection.edu.ru
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http://www.fizika.
ru

Pu3N4eCKu IPAKTUKYM 110 TEME

61.
«3yyeHune u30TePMHUUECKOTO IIPOLIECCay.
http://school-
o collection.edu.ru
6. VYpaBuenue Menaeneesa-Knaneiipona. htto//www. fizika.
Pemenue 3anauy. ru
http://school-
collection.edu.ru
6. AbGcomoTHas TeMieparypa. 3aKoH http://www. fizika.
HanbTOHa. ru
http://school-
M3onponeccel B neanbHOM ras3e ¢ collection.edu.r
64. pott g http://www.fizika.
MOCTOSIHHBIM KOJINYECTBOM BELIECTBA. u
I'paduueckoe npeacrapnenue
65. | H30mpOLECCOB: U30TEPMA, U30X0Pa,
nuzobapa.
http://school-
collection.edu.ru
66.  OcnoBHoe ypaBHeHne MKT. http://www.fizika.
ru
67. Pemenne 3amau.
CB#13b aBCONIOTHOH TEMIIEPATYPHI hitp://school-
68. collection.edu.ru

TCpMO[[PIHﬁMPI‘-ICCKOfI CHUCTEMBI CO CpCI[HCfI

http://www.fizika.
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KMHETUYECKOM dHEprueH IocTynaTeaIbHOro
TEIUIOBOT'O ABM)KECHHUS €€ 4acTull.

[=

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

69.
teme «OcHoBbl MKT).
KonTpoabsHnas padora no reme «OCHOBBI
70.
MKT».
TepMoanHaMuyeckas cucTema. 3aJlaHue
BHENIHUX yCaoBHiA st T/I cucTeMBI. hitp://school-
BHemnue v BHyTpeHHUE ITapaMeTphl collection.edu.ru
71. p Ppl: http://www.fizika.
[Tapametpsl T/l cuctemsbl kKak cpegHue u
3HAUYECHUS BEJIMYMH, ONMCHIBAIOLINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE.
http://school-
HyneBoe Hauasio TepMOAMHAMUKH. collection.edu.ru
72. CamonpousBosbHas penaxcauus T/ http://www.fizika.
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO. m
http://school-
Mojenp neanbHoro rasa B collection.edu.ru
73. TEPMOJAUHAMUKE. Y CJIOBUSA IPUMEHUMOCTH http://www.fizika.
JTON MOJIEIN. fu
http://school-
VYpaBuenne MenneneeBa-Kianeiipona u collection.cdu.ru
74. P A . P http://www.fizika.
BBIPAKEHUE JIJI1 BHYTPEHHEN dHEPTUU. u
Bripaxkenue 11t BHyTpEHHEN SHEPTUHU http://school-
75 OJHOATOMHOI'O UJICAJILHOIO rasa. collection.edu.ru

KBasucraruueckue U HeCTaTHYECKHE
HPOIIECCHI.

http://www.fizika.

ru
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OnemenTapHas paboTa B TEpMOIMHAMHUKE.

http://school-
collection.edu.ru

76. = Beruucienue paboThl 1o rpaduky mpoiecca http://www.fizika.
Ha pV-auarpamme. o
http://school-
Temnonepeaaya Kak crnoco0 N3MEHEHUs collection.edu.ru
77. | BHytpennei snepruu T]l cucremsr 6e3 http://www.fizika.
COBEpIIICHUSI Pa0OTHI. o
http://school-
collection.edu.ru
KonBexk1usi, TermionpoBOAHOCTh :
78. TH, POBOA i http://www.fizika.
U3JIy4CHHE. ru
KonmuectBo TemnoThl. TermmoéMKocTs Tena. http://school-
. collection.edu.ru
VY nenbHas U MOJSIpHAs! TETIIOEMKOCTH :
79. http://www.fizika.
BEIIIECTBA. Y IeIbHAS TEIIOTA CrOPaHUs U
TOTUTMBA.
20 Pacuér xonmyecTBa TEIIOTHI ITpU
" Termlomepeaave.
81 Pu3nYecKuil TPAKTUKYM I10 TEME
' "N3mepenue yaenpHON TerioéMKocTr" .
http://school-
[TonsiTne 06 anuabatHoM mpoiiecce collection.cdu.y
82, ! A poneccee. hitp://www.fizika,
[TepBrIii 3aKOH TEPMOIMHAMHKH. ru
33 KonudecTBo TemnoTel u paboTa Kak Mepbl http://school-

W3MEHEHUS BHyTpeHHeM sHeprun T /]

collection.edu.ru
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CHUCTCMBI.

http://www.fizika.
ru

BTopoii 3aKOH TEpMOIMHAMMKH IS

http://school-
collection.edu.ru

84.  paBHOBECHBIX U HEPABHOBECHBIX IPOLIECCOB. http://www.fizika.
HeobpaTuMoCcTh TIPUPOTHBIX TPOIECCOB. o
http://school-
. collection.edu.ru
[IpuHUIUIIBI AEHCTBUSA TEIIJIOBBIX MAIITUH. T
85. http://www.fizika.
KIIA. ru
http://school-
collection.edu.ru
Makcumansroe 3aadenne KIT. Iukn T
86. A-1 http://www.fizika.
Kapno. ru
87. Pemenue 3amau.
http://school-
DKOJIOTHUECKHE aCIIEKTHI HCIOJIb30BaHUS collection.edu.ru
88. TEIUIOBLIX aBUrareieil. Temmosoe http://www.fizika.
3arpsi3HEHUE OKPYXKAIOIIEH CPebl. fu
89. Pemenne 3amau.
O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
90. teme "Tepmonunamuka. TemmoBbie
MallHUHEL"
91 KonTpoJubHnasi paGora no reme
’ "Tepmoannamuka. TemioBbie MaIIUHBL. "
http://school-
92. [TapooOpa3oBanre U KOHIEHCAITHSA.

collection.edu.ru
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Hcnapenue n kunenue. Y nenbHas TeILIoTa
napooOpa3oBaHMUsL.

http://www.fizika.

ru

HaCBIH_IeHHBIG 1 HCHACBIIICHHBIC I1aphI.
KaugecTtBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUS HACBIMICHHOTO ITapa OT

http://school-
collection.edu.ru

93. TeMIepaTypbl, UX HE3aBUCUMOCTh OT http://www.fizika.
00BEMa HACKHIIIEHHOTO Napa. 3aBUCUMOCTb o
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS B
JKUJKOCTH.

http://school-
BrnaxHocTs Bo3ayxa. AGCONMIOTHAS U collection.edu.ru

94, Ayxa. http://www.fizika.
OTHOCHUTEJIbHAS BJIAKHOCT. u

95. Pemenue 3amau.

Pu3nUeCcKul IPAKTUKYM I10 TEME
96 "N3mepeHne abCOMOTHOM BIaXHOCTH
' BO3/yXa M OLIEHKA MACChI IMapOB B
nomenieHun".
http://school-
TBépnoe teno. Kpucramnmueckue n collection.edu.ru
97. amopdHbIe Tena. AHU30TPONHS CBOMCTB http://www.fizika.
KPUCTAIIIOB. u
http://school-
collection.edu.ru
[InaBnenue u kpucramumzanus. Y genbHast :

98. http://www.fizika.
TeruioTa rasneHus. Cyonumanms. .

99. | Hedopmaruu TBEpIOrO Tena. Pactskenue u http://school-
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cxarue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmanui.

collection.edu.ru
http://www.fizika.

ru

TermoBoe pacluMpeHne KUIAKOCTEN U

http://school-
collection.edu.ru

100.  TBEpaBIX Ted. AHTAPMOHHU3M TEIUIOBBIX http://www.fizika.
KoJIe0aHUI YacTHIl BEIIEeCTBA. o
http://school-
collection.edu.ru
[Ipeo6pa3oBanue sHEPrUu B Ga30BbIX ,
101. peobp p b http://www.fizika.
nepexojiax. ru
102. VYpaBHeHue TemioBoro Oajiaxca.
103.| Pemenue 3agau.
[ToBepxHOCTHOE HaTsHKeHUE. KanmwisipHbie http://school-
saBJieHUA. /aBieHune noa NCKpUBIEHHON collection.edu.ry
104. ’ a p http://www.fizika.
MOBEPXHOCTHIO JKUJIKOCTU. DopMyna ru
Jlammaca.
0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
105. Teme "ArperatHble COCTOSIHUS BELIECTBA.
®dazoBbie IEpexon".
KonTpoubHnas pabora no reme
106. "ArperaTHble COCTOSIHHMSI BellleCTBA.
da3oBble nepexo/nbl."
DnekTpu3anys Tel U e€ MPOsBICHHS. http://school-
collection.edu.ru
DnekTpuueckuii 3apsia. /[Ba Buna :
107. p pan. /1 a http://www.fizika.

NIEKTpUYeCcKuX 3apsaaoB. [IpoBoaHuky,
JTUBJIEKTPUKU U TTOJTyTIPOBOAHUKH.

ru
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DJIeMEHTapHbIN AJIEKTPUUECCKUN 3apsi/l.

http://school-
collection.edu.ru

108. http://www.fizika.
3aKOH COXpaHEHHUS JICKTPUUYECKOTO 3apsia. -
http://school-
. collection.edu.ru
B3anmopencTeue 3apsanoB. Toueunsle .
109. http://www.fizika.
3apsasl. 3akoH Kyiona. ru
110.| Pemenue 3amau.
http://school-
Onekrpuyeckoe noje. Ero geiicteue Ha eo bl
111. p ’ a http://www.fizika.
AIEKTPUUECKUE 3aPS/IbI. -
Hanps:k@HHOCTh IIEKTPUYECKOTO MOJTS. http://school-
IIpoOuslii 3apsan. JInaun HAOPsHKEHHOCTH el
112. p AL P http://www.fizika.
AJIEKTPUYECKOTO ToJIs. OTHOPOTHOE u
AJIEKTPUIECKOE TOJIE.
http://school-
[ToTeHUnanbHOCTh AIEKTPOCTATUYECKOTO collection.edu.ru
113. mnonsa. Pa3HOCTE MOTEHIIMATIOB U http://www.fizika.
HaIpsHKEHKE. u
http://school-
[lorennumaneHas 3HEprUs 3apsaa B collection.edu.ru
114. osmexkrpocratudeckoM moine. [loreniuan http://www.fizika.
3JIEKTPOCTATHYECKOTO MOJIS. o
115 CBs13b HaIPSKEHHOCTH M0JIS1 U Pa3HOCTU http://school-

MOTCHIUAJIOB AJId 3JICKTPOCTATUYCCKOTO

collection.edu.ru
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I10JIA.

http://www.fizika.
ru

[IpuHIHKI CynepnO3UIUU SJIEKTPUIECKUX

http://school-
collection.edu.ru

116. . http://www.fizika.
MIOJICH. ru
117. Pemenue 3amay.
http://school-
[Tone Toueunoro 3apsaa. [lone paBHOMEpHO pulll i
118. . pAAE. p P http://www.fizika.
3apsHKEHHOU cepbl. u
http://school-
[Tone paBHOMEPHO 3apsKEHHOTO MO 00BEMY collection.edu.ru
119. mapa. [Tone paBHOMEPHO 3apsKEHHOU http://www.fizika.
0ECKOHEYHOM MIOCKOCTH. u
http://school-
[IpoBOAHMKY B 3JEKTPOCTATHUECKOM I10JIE collection.edu.ru
120. pOBOA P ' http://www.fizika.
VYcnoBue paBHOBECHS 3apsAJIOB. -
http://school-
JM3NeKTPUKHY U MOIYIPOBOIHUKH B ek
121. P YNPOBOA http://www.fizika.
3JIEKTPOCTATHYECKOM TIOJIE. .
KongeHcarop. DIeKTpOEMKOCTb http:/school-
.. collection.edu.ru
122. xoHzaeHcaTopa. DNEKTPOEMKOCTD MIOCKOIO

KOHACHCATOpAa.

http://www.fizika.
ru
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123.

[TapamiensHOE COeIMHEHNE KOHICHCATOPOB.

IlocienoBaTeabHOE COEIUHEHNE

124.
KOH/ICHCAaTOPOB.
http://school-
collection.edu.ru
125.  DHeprus 3apsHKCHHOTO KOHICHCATOPA. http://www.fizika.
ru
126. Pemenue 3amau.
http://school-
JIBro>keHue 3apsKEHHOW YacCTHUIIbI B collection.cdu.ny
127. p H http://www.fizika.
OJIHOPOJIHOM 3JIEKTPUYECKOM IOJIE. u
128. Pemenue 3amau.
129 O0001eHNe U CUCTEMAaTU3ALMS 3HAHUI 110
" Teme "DjekTpuueckoe mose".
130 KonTpoJsbHnasi pabora nmo teme
" "Daektpuyeckoe moje'.
http://school-
Cwuita Toka. [TocToSTHHBIN TOK. Y CIIOBHS collection.edu.ru
131.) cymecTBOBaHUS MOCTOSTHHOTO http://www.fizika.
3JIEKTPUYECKOTO TOKA. r—u
http://school-
collection.edu.ru
132, Hcrouynuku Toka. Hanpsokenne u 3/1C. http:/www.fizika.
ru
133. 3akon Oma 15 yyacTka IerH. http://school-
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3JI€KTpI/I‘IeCKO€ COIMPOTHUBJICHUC.

collection.edu.ru
http://www.fizika.

ru

3aBHCHMOCTD COIMIPOTUBJICHHUA OAHOPOJHOTO

http://school-
collection.edu.ru

134. TpOBOAHUKA OT €TO JUTHHBI ¥ ILIOMIAIH http://www.fizika.
MTOTIEPEYHOT'O CCUCHUS. I
135 VY nenpHOE COMPOTUBIICHHUE BEIIECTBA.
" Pewenue 3aaau.
Ou3nyecKuil MPakTUKYM 0 TEME
136.| '"UcciaenoBaHue 3aBUCUMOCTU CHJIBI TOKA OT
HaIPSKEHUS JUTs JIaMIThl HaKaJTuBaHUs'".
137 [TocnenoBarenvHOE, MapamiebHOE,
' CMEeIIaHHOE COEMHEHNE IPOBOTHUKOB.
138 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX
" ueneii. [Ipasuna Kupxroda.
139. Pemenue 3amau.
http://school-
collection.edu.ru
PaGora snexkTpruyeckoro Toka. 3aKoH .
140. http://www.fizika.
Jxoyna —Jlenua. ru
141.| Pemenune 3amay.
http://school-
collection.edu.ru
MOoONTHOCTP JIEKTPUUYECKOTO TOKa. TermoBas e
142. http://www.fizika.
MOIIIHOCTD, BBIZIEJsIeMast Ha PE3UCTOPE. u
143. Pemenue 3amau.
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OJIC v BHyTpEHHEE COPOTUBIICHUE

http://school-
collection.edu.ru

144. http://www.fizika.
UCTOYHHUKA TOKA. o
145 3akoH OMa 7151 IOJTHOM (3aMKHYTOM)
" DIEKTPUYECKOM LIETH.
146. Pemenue 3anau.
147. MouHoOCTh UICTOYHHKA TOKA.
http://school-
collection.edu.ru
148. KopoTkoe 3amMbIKaHUE. http://www.fizika.
ru
http://school-
collection.edu.ru
149. KonpaeHcaTop B I[EH TOCTOSTHHOTO TOKA. http://www.fizika.
ru
150. Pemenue 3anau.
Pu3N4ecKuil TPAKTUKYM 110 TEME
151. "H3yuyenue npoTrekaHus TOKa B LIENH,
cojepxanieil KonaeHcartop'.
152 O0001eHne 1 cucTeMaTU3aINs 3HAHUI 110
" Teme "TIOCTOSIHHBIN SIIEKTPHYECKHIA TOK".
153 KonTpoubHnas pabora no reme
" "IloCTOSIHHBIM JIEKTPHYECKHT TOK" .
DneKkTprdecKasi MPOBOIMMOCTh Pa3INnYHBIX http://school-
o collection.edu.ru
154. BemecTB. DNEKTPUUECKUNA TOK B METAJLIAX.

CBepXnpoBOAUMOCTb.

http://www.fizika.

ru
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DNEKTPUUECKUN TOK B pacTBOPax U

http://school-
collection.edu.ru

155. pacnnaBax anekTpoauToB. 3akoHbl Dapanes http://www.fizika.
JUIS BJIEKTPOJIN3A. u
156 DuU3nYECKU MPAKTUKYM 10 TEME
" "Haburoznenue siexTposu3a’.
http://school-
collection.edu.ru
157. Dnextpuyeckuii Tok B razax. [lnazma. http://www.fizika.
ru
http://school-
DJIIEKTPUUYECKUI TOK B Bakyyme. BakyymHbIe collection.edu.ru
158. P ' vy http://www.fizika.
npUOOPBHI. r_u
http://school-
collection.edu.ru
159.  Onexrtpuyeckuii TOK B HOTYIPOBOJIHUKAX. http://www.fizika.
ru
http://school-
collection.edu.ru
160. ITomynmpoBOAHUKOBBIE IPUOOPHI. http://www.fizika.
ru
161 O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110
" Teme "Kunemaruka'.
162 O06o061IeHre U cucTeMaTu3alus 3HaHUH| 110

teme "/luHamuka'.
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O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

163. " | 1
teme "CrtaTuka TBEpaOro tena'.
164 O0o001IeHNEe U CHCTEMAaTH3aLKs 3HAHUH 110 !
" Teme "3aKOHBI COXpAHCHUs B MEXaHHKe".
O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110
165. Teme "OCHOBBI MOJICKYJISIPHO-KUHETUYECKOM 1
Teopun".
O0001IeHEe U CUCTEMATH3aIMs 3SHAHUN 110
166. Teme "Tepmonunamuka. TemnnoBsie 1
MallnHbI".
O00011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
167. Tteme "ArperaTHble COCTOSIHUSI BEIIECTBA. 1
®dazoBbie Iepexoibl".
168 O0001eHNe U CUCTEMAaTU3ALMS 3HAHUI 110 i
" Tteme "DieKkTpHyeckoe moje'".
169 O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110 1
" Teme "TIOCTOSIHHBII 3TEKTPUIECKUI TOK".
170 O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110 i
" teme "TOKH B pasiM4HBIX cpemax’.
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPO'PAMME




11 KJIACC

KoauuecTBo yacoB ﬂaTa HU3y4YCHUSA
Kontp Mpakr  Ilo o JIeKTPOHHbIE Ipumeuanue
H OBbIC
Ne n/m Tema ypoka OJILHBI HYeCKH ILIaHy hakry uudp
Bcero e e oOpa3oBare/ibHbIE

pador pador pecypcesl
bl bl

BBOIHBIN HHCTPYKTaX 110 TEXHUKE

http://school-
0e30macHOCTH B KabnHEeTe (PU3HKH. :
o collection.edu.ru
1 B3anmopeiicTBre NOCTOSIHHBIX MarHUTOB U 1

http://www.fizika.ru

MIPOBOJHUKOB C TOKOM. MarHuTHOE MOJe.
['unoreza Amnepa.

http://school-
collection.edu.ru

http://www.fizika.ru

Bextop marauTtHoM nnaykuuu. [Tpunnumn
2 CYTNEePHO3HUIIMH MarHUTHBIX Mosel. JInnun 1
MarHUTHON MHIYKIUH.

http://school-

3 MarsautHoe 110J1¢e NPOBOJHHMKA C TOKOM. 1 collection.edu.ru
O1nbIT 3pCTe’ua' http://www.fizika.ru
http://school-
.- collection.edu.ru
4 Cuna Amnepa, e€ HanpaBJieHUE U MOAYJb 1 hitp://www. fizika.ru
5 Pemenue 3anau. 1
http://school-
6 IIpumenenue 3akoHa Amnepa. 1 collection.edu.ru
DeKTpOU3MepUTENbHbIE TPUOOPBL. http://www.fizika.ru
7 Cuna JlopeHua, e€ HanpaBJIE€HUE U MOTYJIb. 1 http:/school-

JIBro>keHue 3apsKEHHOM YacTHUILIbI B collection.edu.ru
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OAHOPOJHOM MAarHMTHOM IT0JIC.

http://www.fizika.ru

Pemenue 3agay.

Pa6ota cwibl Jlopenna.

10 Pemenue 3amauy.
http://school-
11 MarHnuTHOE II0JI€ B BEIECTBE. collection.edu.ru
deppOMarHeTUKH, Tapa- ¥ JMaMarHeTHKH. http://www.fizika.ru
http://school-
12 OcHOBHBIE CBOMCTBA (heppOMAarHETUKOB. collection.edu.ru
[Ipumenenune GpeppoMarHeTHKOB. http://www.fizika.ru
13 Pemtenue 3amay mo reme "Marautaoe
moue".
14 Pemenue 3amau mo treme "MarautHoe
moue".
http://school-
15 SIBneHue AIEKTPOMArHUTHON UHAYKIIUH. collection.edu.ru
ITOTOK BEKTOPA MarHUTHOW HHIYKIIUH. http://www.fizika.ru
http://school-
collection.edu.ru
16 OAC nupyxumn. http://www.fizika.ru
http://school-
17 3akoH 3ﬂeKTp0MarHI/ITHoﬁ MHAYKIWHN collection.edu.ru
q)apaﬂeﬂ http//wwwﬁ21karu
18 BuxpeBoe anexktpuueckoe nosie. Toku http://school-

dyxo.

collection.edu.ru
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O/JIC uHAYKIMH B ABUKYIIUXCS

http://school-
collection.edu.ru

19 [POBOIHHKAX. http://www.fizika.ru
20 Pemrenue 3agau.
21 [IpaBuio JleHna.
http://school-
2 WNupykruBHOCTh. KaTynika MHAYKTHUBHOCTH collection.edu.ru
B LIEIIH TIOCTOSHHOT'O TOKA. http://www.fizika.ru
http://school-
2 SAsnenue camounaykiuu. IC collection.edu.ru
CaMOI/IHI[yKHI/H/I. http://www.ﬁzika.ru
http://school-
24 DHeprus MarHUTHOTO TOJIS KaTyLIKU C collection.edu.ru
TOKOM. DIIEKTPOMArHUTHOE MOJIE. http://www.fizika.ru
25 Pemenue 3agau.
26 O06001IeHre U cucTeMaTU3aIys 3HaHUN 110
Teme "DneKkTpoauHaMuKa'.
7 KonTtpoabHnas padora no reme
"JuekTpoaMHaMuKa''.
http://school-
73 Komnebarensuas cucrema. CBOOOIHEIE collection.edu.ru
koseOanus. [apMOHMYeCKHE KONeOanus. http:/www.fizika.ru
29 Kunematnueckoe u nTMHaMHU4YECKOE http://school-

OITMCaHHE KOoJie0aTEIbLHBIX ,I[BPI)I(GHPlﬁ.

collection.edu.ru
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DHepreTuieckoe onucanue. BeiBos

ANHAMHUYCCKOI'0 OIIMCaHrud rapMOHHUYCCKUX

http://school-
collection.edu.ru

30 _ .
KOJIeOaHMI U3 UX SHEPrETUYECKOTO U http://www.fizika.ru
KHHEMAaTHYECKOr0 OITMCAaHUS.

http://school-
31 A 5 o collection.edu.ru
MIUIUTYAA U (aza KojaeOaHuu. httn://www. fizika.ru
[Tepuon u yactora konebanuii. [lepuon
. http://school-
MAaJIBIX CBOOOIHBIX KOeOaHUNI -

3 H collection.edu.ru
MareMaruuyeckoro MastTHuka. [lepuon hitp://www.fizika.ru
CBOOO/IHBIX KOJI€OaHU NIPY>KUHHOTO
MasTHHKA.

http://school-

33 3aTyxaIOHII/Ie KOJIEOAHUS. BBIHy)K)IeHHI)IG collection.edu.ru
xoneGanus. Pezonanc. http://www.fizika.ru

34 ABTOKOIE0aHUS.

35 Pemrenune 3amau.

Ypok-koHpepeHus "MexaHndeckue

36 KoJIe0aHUs B MY3bIKAIbHBIX
MHCTpyMEHTax".

37 O00011IeHNE U CHCTEMATHU3aI1s 3HAHUN 110
TeMe "Mexannueckue xonedanus".

http://school-
38 DNEeKTPOMarHUTHHIE KOJEOAHMUS. collection.edu.ru

KonebarenbHbIN KOHTYD.

http://www.fizika.ru
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®opmyna Tomcona. CBsI3b aMILTATY bl

http://school-
collection.edu.ru

39 3aps/ia KOHJIEHCATOpa ¢ aMIUTUTYA0M CHJIBI hitp://www.fizika.ru

TOKa B KOJIEOATEIbHOM KOHTYpE
http://school-

40 3aKOH COXpaHEHHS SHEPIUH B UJIC€ATIbBHOM collection.edu.ru

K0J1€0aTeNLHOM KOHTYE. http://www.fizika.ru
http://school-
3aTyxaroIue NIEKTPOMarHuTHbIE :

41 6 B collection.edu.ru
KoJieOaHus1. BeIHyX1eHHbIE httn://www. fizika.ru
3JIEKTPOMAarHUTHbBIE KOJeOaHMs.

http://school-

47 Ilepemennsii Tok. Pesucrop u collection.edu.ru
KOHJIEHCATOP B IIENHU EPEMEHHOTO TOKA. http:/www.fizika.ru

http://school-

43 Karymka HHIyKTHBHOCTH B LIEIN collection.edu.ru
HepeMeHHOFO TOKA. http://www.ﬁzika.ru

http://school-

44 3akon OMa 1st JIEKTPUUYECKOH TIenn collection.edu.ru
HepeMeHHOFO TOKA. http://www.ﬁzika.ru

http://school-
MOIHOCTE IEPEMEHHOI0O TOKA. :
45 A N collection.edu.ru
MILTUTYIHOE U ACUCTBYIOILIEE 3HAUYCHUE hitp://www. fizika.ru
CWJIBI TOKA U HaIIPSKEHUSI.
http://school-
collection.edu.ru
46 Pe3onaHC B 2JIEKTPUYECKON LICTIH.

http://www.fizika.ru
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47

Pemenue 3agay.

WneanbHelif Tpanchopmatop.

http://school-
collection.edu.ru

48 [Ipou3BocTBO, Mepenaya U MoTpedIeHE htto://swww fizika.ru
BJIEKTPUYECKOW SHEPTHUU.
DKOJIOTUYECKHE PUCKHU TTPU TPOU3BOJICTBE
49 anekTpo3Hepruu. Kynerypa
KCIIOJIb30BAaHUS JIEKTPOIHEPTHH B
TOBCEIHEBHOM KU3HH.
50 Pemenne 3agau.
51 Pemenue 3amauy.
5 O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
Teme "DIeKTpOMarHuTHble KojaeOaHus"
http://school-
53 MexaHnnyeckne BOJIHbL. XapaKTepUCTUKHU collection.edu.ru
MEeXaHUYEeCKUX BOJIH. http://www.ﬁzika.ru
http://school-
54 Croii collection.edu.ru
BOMCTBA MEXaHHMYCSCKHUX BOJIH. htto-/svww fizika.ru
http://school-
55 3 x collection.edu.ru
BYK. XapaKTepUCTUKH 3BYKA. htto-/svww fizika ru
http://school-
56 WNudpazsyk u ynpTpazsyk. [llymoBoe collection.edu.ru
3arpsA3HEHHE OKPYXKAIOLIEH CPeIbl. http://www.fizika.ru
57 Pemenue 3amau.
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3JI€KTpOM3FHHTHLIC BOJIHBI. I/ISJIyT-IeHI/IC

http://school-
collection.edu.ru

58 . )
3JIEKTPOMATHUTHBIX BOJIH. http://www.fizika.ru
http://school-
59 DHEprust 3JIEKTPOMArHUTHBIX BOJIH. collection.edu.ru
CBOICTBa 3JIEKTPOMATHUTHBIX BOJIH. http:/www.fizika.ru
http://school-
[ITkana 37eKTpOMAarHUTHBIX BOJIH. -
60 I collection.edu.ru
PUMEHEHHUE PJICKTPOMArHUTHHIX BOJIH B httn://www. fizika.ru
TEXHHUKE U OBITY.
http://school-
[IpuHIUIIBI PaANOCBA3U U TEIECBUACHUA. i SCN00
61 P 5 collection.edu.ru
aZmoJIoKalusl. IJEKTPOMArHUTHOE httn://www. fizika.ru
3arpsi3HEHUE OKPYXKAIOLEn Cpebl.
2 KonTtpoabsnas pabora no reme
"Kose0anusa 1 BOJIHBI"
http://school-
63 Cgert. 3aKOH MPSMOJMHEITHOTO collection.edu.ru
pacnpOCTpaHeHH;[ cBeTa http://www.ﬁzika.ru
64 Pemenue 3a1a4 Ha nprUMEHEHNE 3aKOHA
MPSAMOJIMHENHOTO PACIIPOCTPAHEHHUS CBETA
http://school-
65 Otpaxenue ceera. [lnockoe 3epkaio. collection.edu.ru
C(bepnquKoe 3epKaHO http://www.ﬁzika.ru
o http://school-
[Tpenomienue cBeta. AGCONIOTHBIN U :
o collection.edu.ru
66 OTHOCHUTEJbHBIN MMOKA3aTeNlb MPEJIOMJICHHS.

ITonHOE BHYTpEHHEE OTpaKECHUE.

http://www.fizika.ru
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[IpenenbHbIl yromi MOJHOTO BHYTPEHHETO
OTpa’KCHHUS.

Pemenue 3aa4 Ha IPUMCHCHUC 3aKOHOB

67
OTPaXXEHUS U MPEJIOMIICHUS CBETA.
http://school-
63 Xon mydent B npusMe. Jlucnepeus cera. collection.edu.ru
CroxHBIH cocTaB Getoro caera. I[Ber. http://www.fizika.ru
http://school-
69 JInnu3pl. @OKYCHOE PacCTOSIHUE U collection.edu.ru
OIITUYECKAs CHJIA JINH3EL. http:/www.fizika.ru
70 [TocTpoenue n300pakeHuil B IMH3aX U UX
cucTtemMax. YBEJIUUYEHUE JIUH3HI.
Pemenue 3agau Ha mocTpoeHune
71 N300paXeHU, MOJIy4aeMBbIX C ITOMOILBIO
JIUH3
http://school-
collection.edu.ru
72 I'ma3 kak onruyeckas cucTema. -
http://www.fizika.ru
73 Pewenue 3anau. [lpenensl npuMeHMMOCTH
F€OMETPUUYECKON ONTHKH.
74 CKopocTb cBeTa U METO/IbI €€ U3MEPEHUSI.
http://school-
75 collection.edu.ru
Hucniepcns ceeta. http://www.fizika.ru
http://school-
76 Hutepdepennus cera. collection.edu.ru

http://www.fizika.ru
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KorepeHTtHble HICTOUHUKH. Y CIIOBUS

http://school-
collection.edu.ru

77 http:// fizik:
Ha0JI0/IeHNs] MAKCUMYMOB I MUHUMYMOB. P-//WWW.11Z1Xa.Iu
78 Pemrenue 3agau.
79 [Tpumenenne uHTEPHEPEHINN.
http://school-
30 collection.edu.ru
ﬂl/l(bpaKI_lI/IH cBeTa. http://www.fizika.ru
http://school-
81 JudpakiuonHas pemeTka. Y cloBue collection.edu.ru
HaOJIIOIEHHS TJIABHBIX MAKCHMYMOB. http://www.fizika.ru
82 Pemenue 3amau.
http://school-
]3 IlonepeyHOCTh CBETOBBIX BOJIH. collection.edu.ru
HOHﬂpH3aHHH cBeTa. htt[}//WWWﬁZlkaru
84 Pemenue 3amau.
85 CBeToBbI€ ABJICHUS B IPUPO/IE.
26 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
TeMe "Ontuka'.
%7 KonTtpoabsHnas pa6ora no reme
«OnrTukay.
o http://school-
['panu1Ibl TPUMEHUMOCTH KJIACCUUYECKOM )
collection.edu.ru
88 MEXaHUKH. 3aKOHBI JIEKTPOAUHAMUKH U

IIPUHIHITI OTHOCUTCIBbHOCTHU

http://www.fizika.ru
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ITocTynatel cieruanbHOU TEOPUU

http://school-
collection.edu.ru

89 OTHOCHUTEJIILHOCTH. http://www.fizika.ru
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
ntip://school-
IIpeobpasosanus Jlopenna. Ycnosue httn ! s?hooil
collection.edu.ru
90 npuYMHHOCTH. OTHOCUTEIBHOCTh hit://www. fizika.ru
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHHU U
COKpaIlleHUE JITTUHBI.
http://school-
DOHeprus U UMITYJIbC PEIIITUBHCTCKOM collection.edu.ru
91 YIbC p
YaCTHIIBL. http://www.fizika.ru
http://school-
9 CBs13p Macchl C SHEPTUEN U UMITYJIbCOM collection.edu.ru
PENSATHBHUCTCKOM YaCTULBI. DHEPTHS TOKOS http:/www.fizika.ru
http://school-
collection.edu.ru
93 PaBHOBECHOE TEMIOBOE U3TyUYEHUE. htto://www fizika.ru
http://school-
collection.edu.ru
94 3akoH cMmemenus Buna. hitp://www.fizika.ru
http://school-
collection.edu.ru
95 I'mmoTe3a M. Ilnanka o kBaHTaXx. MOTOHEL. , .
http://www.fizika.ru
http://school-
96 DHeprusi U UMIyJbc (PoToHa. collection.edu.ru

http://www.fizika.ru
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®oroaddext. OnbiTe A. I'. CTonerona.

http://school-

97 -
3akonbl poroaddexra. collection.edu.r
08 VYpasuenue DitHinTeitHa s Gpotosaddexra. http://www.fizika.ru
"Kpacnas rpanuna" ¢potosddexra.
http://school-
collection.edu.ru
99 JlaBiienue cBera. OnwiThel [1. H. JIeOenena. htto://www. fizika.ru
http://school-
collection.edu.ru
100 BoiHoBEIE CBOMCTBA YaCTHII. htto://www. fizika.ru
Bounbl ne bpoind. [InuHa BoJIHBI 1€ hnu://ts,Choo(ll'
coliection.edau.ru
101 Bpoiins u pazmepsl 00J1aCTH JOKaIU3aluN htto://www. fizika.ru
JBUKYILIEUCS YaCTULIBI.
http://school-
. collection.edu.ru
102 KopnyckysipHO-BOJIHOBOM yaliu3M. http://www. fizika.ru
http://school-
collection.edu.ru
103 Judpakmus >1eKTpOHOB Ha KPUCTaJIIAX. http://www.fizika.ru
Crnenuduka u3MepeHuid B MUKpOMHUPE. htt“://ts,Choo(li'
. . collection.edu.ru
104 CooTHo1IeHUs HEOTIPeACTEHHOCTEN http://www.fizika.ru
I'eitzenOepra.
105 Pemenue rpadguueckux 3amgad.
106 Pemenue pacu€tHbix 3aa4.
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KonTtposabnas padora no remam:

107 "Ocunobl CTO", "KopnyckyasipHo-
BOJIHOBOM ayajm3m''
OMBITHI 110 UCCIIEI0BAHMIO CTPOESHHUS http://school-

108 n collection.edu.ru
aroma. [ [maneTapHast MoienTb aTomMa htt://www. fizika.ru
Pezepdopna.

http://school-
109 n 5 collection.edu.ru
OCTYJIaThl bopa. http://www.fizika.ru
http://school-

110 Bunel criektpoB. CriekTp ypoBHEH 3HEprun collection.edu.ru
aToMa Boﬂopoﬂa- htt[z//WWWﬁZlkaru

http://school-

111 CrioHTaHHOE U BBIHYKJIECHHOE U3TyUYCHHE collection.edu.ru
CBeTA. http://www.fizika.ru

http://school-
collection.edu.ru

112 Ha3ep. http://www.fizika.ru
H o http://school-

YKJIOHHAsi MOJIeNb sjpa [ eiizenOepra- -
113 " 3 collection.edu.ru
BAHEHKO. 3aps/ U MacCOBOE YHCIIO sApa. http://www. fizika.ru
W3oTtonsl. PagnoakTHBHOCTE.
3aKoH paJnoakTHBHOTO pactanaa. CBolicTBa http://school-
114 WOHMU3UPYIOLIEro u3NydeHus. Biusuue collection.edu.ru

PAaAOAKTUBHOCTH HA KMBBIC OPraHU3MBI.
Jo3umerpusi.

http://www.fizika.ru
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115

116

117

118

119

120

121

122

DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
cuibl. Jledekt Macchl siapa. SnepHbie
peakuuu. Snepueie peakTopsl. [Ipodiemsl
YIPaBISIEMOT0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTMYECKHUE aCIEKThI Pa3BUTHUS
SIIEPHOM SHEPTETUKH.

MeTo/ibl perucTpaluy U UCCIeI0BAHUS
3JIeMEHTapHbIX YacTull. DyHIaMEeHTAIbHbIE
B3aUMOJIEUCTBUS. bapruoHbl, ME30HBI U
nentonsl. [Ipencrasinenue o CtangapTHOM
Mo enu. KBapk-ritooHHas MOJENb
aJpOHOB.

®usuka 3a npeaenamu CTaHIapTHOU
moaenu. TémHas maTepust U TEMHAS
sHeprusi. EnuHCTBO (pusmueckoi KapTHHBI
MHUpa.

Oransl pa3BUTUS ACTPOHOMHUU. 3HAUCHHE
aCTPOHOMUM.

[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
O0BSICHEHHS IPUPOJIBI KOCMHUYECKHUX
00BeKTOB. MeTO Il aCTPOHOMHYECKHUX
HCCIICTOBAHUIA.

COBpeMCHHBIC OIITUYCCKUC TCICCKOIIBI,
PaaruOTCICCKOIII, BHCaTMOC(l)CpHaH
ACTPOHOMUH.

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, spKue
3Bé3JII)I, IIJTAHETHI, UX BUIUMOC IBUKCHUC.

Comnueunas cucrema. Comnure. ComHeunas

http://school-
collection.edu.ru

http://www.fizika.ru

http://school-
collection.edu.ru

http://www.fizika.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
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akTUBHOCTb. McTounuk snepruun CoHiia u
3BE3I.

collection.edu.ru

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.

http://school-

123 JlnarpamMma "CrieKTpaIbHbIN KI1ace — collection.edu.ru

CBETHUMOCTB".

http://school-

124 3Be3 bl IJIaBHOM OCIEN0BATEIbHOCTH. collection.edu.ru

BHuyTtpenHee crpoeHue 3BE3I. http://school-
195 CoBpEMEHHBIE TIPEICTABIIEHUS O collection.edu.ru

MIPOUCXOXACHUHU U 3BoJtoluu CosHLa u

3BE31. DTarbl )KU3HU 3BE3.

Mneunsiii [1yts — nHama 'anaktuka. Tumnst http://school-
126 raJlakTuk. YEpHbIE ABIPBI B A1pax collection.edu.ru

raJlakTHK.

Bcenennas. Paciupenne BeenenHoi. http://school-
127 3akoH Xa06mna. Teopust bonbuioro B3psiBa. collection.edu.ru

PennkroBoe uznydenue.

Macmrabnast ctpyktrypa Beenennoii. http://school-
128 MeTaranaKKaL. collection.edu.ru

http://school-

129 Hepeménnbie mpoOiieMbl aCTPOHOMUH. collection.edu.ru

@u3nYeCKUil NPAKTUKYM IO TEME

"HccnemoBanue MarHUTHOTO TTOJISI

MOCTOSSHHBIX MAarHUTOB" WJIH
130 "HccnenoBanue cBONCTB

tbeppomarnetukoB" unu "HccnenoBanue
NENCTBUSI MOCTOSTHHOTO MarHUTa Ha paMKy
¢ TokoM"
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131

132

133

134

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepenue cuibl Amrepa" uiu
"M3y4yeHune 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" wim "OnpeaeeHne MarHuTHOM
WHAYKIIMYA Ha OCHOBE U3MEPEHUS CUJITbI
Awmmnepa".

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBaHue ABJICHUS
3J€KTPOMArHUTHON MHIYKUIUU'" WIH
"Onpenenenne MHAYKIMU BUXPEBOTO
MarauTHOTo noJs".

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccnenoBanue sBI€HUA CAaMOMHIYKIUN"
win "COopka MOETH SIIEKTPOMArHUTHOT'O
reseparopa’.

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue nepruoa cBOOOIHBIX
KoJe0aHui HUTSIHOTO U MPYKUHHOTO
MasTHUKOB'".

135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKe".

136

@u3nYeCKUil IPAKTUKYM IO TEME
"HccnenoBaHue nepeMEHHOr0 TOKa Yepes
OCIeA0BaTEILHO COCIMHEHHBIC
KOHJIEHCATOP, KaTyIIKy U pe3UCTOp" Win
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIH IEPEMEHHOI0 TOKa".

137

DU3NYECKUI TPAKTUKYM 10 TEME




"N3y4yeHue napamMeTpoB 3BYKOBOW BOJIHBI".

138

139

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue nokasarelis MpeaoMIIeHUs
crexna" win "[lomyuenue n3oopaxxeHus B
CUCTEME U3 IJIOCKOTO 3epKaJia U JIUH3bI".

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
xuakux ua3)" unu "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEUBAIOIITIX
uH3".

140

141

142

143

®dusnyeckuii MPaKTUKYM 10 TeMe
"HabOmonenue nudpakuuu,
UHTEp(EPEeHIINH U MOJIIpU3aluu cBeTa".

Pu3nUecKuil IPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX YacTull (1o poTtorpadpusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)".

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe HccienoBanus pororddexra" mnm
"HccnmeqoBanne 3aBUCHMOCTH CHIIBI TOKA
yepe3 CBETOAMO/ OT HaNpsHKEHUs .

Pu3NYECKU MPAKTUKYM I10 TEME
"HccnenoBaHue CIeKTpa pa3pexeHHOrO
aTOMapHOI0 BOJOPOJA U U3MEpPEHNE
nocTostHHOM Punbepra".

144

@u3NYECKU MPAKTUKYM 110 TEME




"HccnenoBanue paanoakTUBHOTO (hOHA C
HCIOJIb30BAaHUEM JO3UMETpA" WUITH
"N3ydeHue MmorIomeHus: OeTa-4acTull
aTFOMUHHEM".

145

@uU3NYECKU PAKTUKYM 110 TEME
"HabGuronenus 3BE3aH0r0 HEOa
HEBOOPYKEHHBIM TIJ1a30M C
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN JJIS1 ONIPEIeNICHHS ITOJI0KEHHS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s CeBepHOro
MOJIyLLIApUS U ApKU€ 3BE3ABI" NN
"HaOurotenus B Teseckor JIyHbI, TUTaHET,
TYMaHHOCTEH U 3BE3IHBIX CKOIICHUI".

146

O06o001IeHNEe U CHCTEMATH3aNs 3HAHUIA.
Ponb pusuku u actpoHOMUY B
9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIbHON M 3TUYECKOM chepax
JIEATEIbHOCTH YeJIOBEKA.

147

148

O06o011eHne 1 cucTeMaTu3aIys 3HaHuH.
Ponb 1 MecTo pU3HKHM U aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTHHE MUPA.

O06o011ieHne 1 cucTeMaTH3aIys 3HaHUuH.
Pone dpusnueckoii Teopun B
(bopMHpOBaHUU MPEICTABIECHUH O
(bu3nuecKoil KapTUHE MUPA, MECTO
(bu3nyecKoil KapTUHBI MHpa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX
MPEJICTaBICHUN O TPUPOIE.




149

O06001IeHYE ¥ cUCTEMATU3aLUs 3HAHUI 1O
TeMe "Kunematuka'.

150

151

O06001IeHYE ¥ cUCTEMATU3aLMs 3HAHUI 10
Teme "Kunematuka'.

O060011eHre ¥ cucTeMaTH3alus 3HaHUI 110
teme "luHamuka".

152

O000111eH1E U CUCTEMATH3AaIMs 3HAHUN 110
teme "Cratuka TBepaoro Tena'.

153

154

155

O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKeE" .

O06o001uieHre U cucTeMaTu3alys 3HaHuH 1o
TeMe "OCHOBBI MOJIEKYJISIPHO-
KHUHETUYECKON Teopun'.

O000I1IeHNE U CUCTEMATHU3AIINS 3HAHUH 110

teme "Tepmoaunamuka. TemoBbie
MaIluHBI".

156

O060061eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3o0Bble IEPEXObI".

157

158

O0001IeHre ¥ cUCTEMaTH3aus 3HAHUH 110
Teme "DIeKTprudecKoe moie'.

O06o011ieHre 1 cucTeMaTu3alys 3HaHuH 10
teMe "[1oCTOSHHBIN 27eKTpUUECKUil TOK".

159

O00011IeHre 1 cUcTeEMaTH3aMs 3HAHUH 110
teme "Toku B pa3nuyHbIX cpenax’.

160

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 110
TeMme "MarautHoe moJe'".

161

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 11O




TeMe "DJIEKTpOMAarHuTHas MHAYKLuUsA".

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110

162 | 1
teme "Mexannueckue Kojaeoanus".
163 O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110 1
TeMe "DIeKTpOMarHuTHbIC KojieOaHus" .
O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
164 TeMe "MexaHuueckue u 1
3JIEKTPOMArHUTHBIE BOJHBI".
165 O0001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110 1
TeMe "Ontuka'.
166 O00011eHNEe U cUCTEMATH3allMs 3HAHUH 110 1
TeMe "OcuoBrel CTO".
O06o001IeHrEe U CHCTEMATH3aLKs 3HAHU 110
167 teMe "KopnyckymsipHO-BOJIHOBOM 1
ayanusm'.
168 O06o001IeHye B cucTeMaTH3ays 3HAHUH 110 |
Teme "dusuka aroma".
O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
169 Teme "@u3nKa aTOMHOTO s/1pa U 1
AJIEMEHTapHbBIX YacTHIl".
170 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110 1
Teme "DneMeHTsl acTpodu3uku".
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®uswnka, 10 kmacc/ KacesHoB B.A., AknimonepHoe o61ectBo «M3naTenbcTBO
«IIpoceernienue»

» dusuka, 11 knace/ KacesinoB B.A. AkiinonepHoe o0miectBo «M3aaTenbcTBO
«IIpoceernienue»

* PoivkeBnu A.I1. CoopHuk 3aaa4 o ¢pusuke 10-11 k. Mocksa "IIpocsemienne”

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. ®usuka. Yraoyonenusiil ypoBeHb. 10—11 kimaccsl : paboyvast mporpamMmma K
muaun YMK B. A. KacesiHoBa: yueOHO-MeToiMueckoe nocobue / B. A.
Kacesanos, U. I'. BnacoBa. —M. : Jlpoda

2. MapoH A. E., Mapon E.A «/Ilunaktnueckue marepuansl. Gusuka 10 k.
Mockga «JIpoda» 2004 r.

3. Mapon A. E., Mapon E.A «/Ilunaktnueckne matepuansl. Pusuka 11 xim».

Mocksa «lpodar»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1 http://nsportal.ru - conuanpHast ceTh paOOTHUKOB 00pa30BaHMUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mKoJIe.

3 http://festival.1september.ru/articles/ - hecTuBab MegarornaecKux Uach



«OTKPBITBIN YPOK».

4 http://www fizika.ru/ - caift 1yig yunurteneit pU3NKU U UX YUCHUKOB.
5 http://www.physics.ru/ - Matepuaisl 1o Gu3HKeE.

6 www . ege .edu.ru - uapopManoHHbI moptan EI'D.

7 http :// school - collection . edu . ru/ - enunas xomiekuus [{OPos






