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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUIH W TpeOOBaHUN K pe3ysbTaTaM
OCBOEHMSI OCHOBHOM 0O0Opa3oBaTelbHOM IMporpammsl, npeactaBieHHbIXx B OI'OC
COQO, a Taxke c¢ yuérom deaepanbHOil pabodeil MporpaMMbl BOCIIMUTAHHS H
KOHIIETIIMK TpernojiaBanusi ydeOHoro mnpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3aIusax Pocculickon Penepanuu, pean3yoImux OCHOBHBIE
00pa3oBaTebHbIE NPOrPaMMBbI.

ConepxaHue mnporpaMMbl 10 (U3MKE HamNpaBiIeHO Ha (QopMHpOBaHUE
€CTECTBEHHO-HAYUYHOUW KapTUHBI MHpa oOyuaromuxcs 10-11 kiaccoB tmipu
oOydyeHun ux ¢usrke Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-AESITEIBHOCTHOTO
noaxona. IIporpamma no ¢usuke coorBerctByeT TpeboBanusim PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METAlpeIMETHBIM pe3yibTaTam
oOy4deHus, a TaKKe YUYUTHIBAET HEOOXOJHMMOCTb pPEATU3alUU MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTeCTBEHHO-HAyYHBIMU Yy4YE€OHBIMU mpeaMeramu. B Hel
ONPEJENSIOTCS OCHOBHBIE LIETU M3Y4YeHHUs (PUM3MKM HA YPOBHE CPEIHEro OOIEro
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE,
MeTanpeaMeTHbIE, TPeAMETHbIC (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (u3uKe BKIIOYAET:

eIIJIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (U3UKKA Ha 0a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

ecojiepkaHue yueoHoro npeamera «duznka» mo rogam o0ydeHuUs.

®du3nka Kak Hayka O HamOoJjee OOIIMX 3aKOHAX NPUPOAbI, BBICTyIAas B
KayecTBE y4eOHOI0 IpeJMeTa B IKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpyskarorem mupe. [IKoapHBIN Kypc GUBHKH — CHCTEMOOOpa3yIOMniA
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUECKUE 3aKOHbI
JeKaT B OCHOBE IIPOLIECCOB M SBJICHUM, H3y4YaeMbIX XUMHUEH, OUOJIOTHEH,
duszmyeckoir reorpadueid u actpoHomuei. Hcmonb3oBaHME U aKTHMBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWWA  OMpeJeNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOrMM B cdepe SHEpPreTuKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TMOJIyYeHHUs] HOBBIX MaTEpHAJIOB C 3aJaHHBIMU CBOWCTBAMHM U JIPYTHUX.
W3yyenue QuU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa O0ydarluxcs, B (GOPMHPOBAHWE YMEHHI NPUMEHSTH
HAYYHBIA METO/]I IO3HAHMSI ITPU BBIIOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHUA.

B ocnoBy kypca ¢usuku s ypoBHsS cpefaHero oOmiero oOpa3oBaHMs
MOJIOKEH psAl HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak TMPUHIUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKU
3aBepUIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3jieioB (U3UKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (GU3NKU
0o0beMHEH BOKpPYr (Qu3nueckux Teopui. Begymum B Kypce sBIsSeTcs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE H
T0JIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosaracT HCIOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn Cc pa3BuTMEM OOLIECTBAa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH U 3KOJIOTMYECKUMHU ITPpOoOIIeMaMu.

Hoesa  npuxnaonoii  nanpasnennocmu. Kypc ¢usukm npeamnonaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHUYECKHX M TEXHOJOTHYECKHMX IPUIIOKECHUN
V3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHusl, IMOCBAMIEHHBIX JKOJOTUYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHUEM TEXHUKU M TEXHOJIOTUH, a TaKXKe OOCYKICHUs
po0JIeM pallMOHATBHOTO IPUPOIOIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>XKHEBBIMHM 3JIEMEHTaMH Kypca (U3MKH HAa YpPOBHE CpPEAHEro OOILero
oOpa3oBanus ABJISAIOTCS (pusnueckue teopuu ((hopMupoBaHHE MPEACTABICHUN O
CTPYKType HocTpoeHus: GU3NYECKOi Teopuu, posid (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O IPUPOAE, TPaHULAX
OPUMEHUMOCTH TEOpUHM, JJIi ONUCAaHUS €CTECTBEHHO-HAYYHbIX SIBJICHUH U
MIPOIIECCOB).

CucTeMHO-AesITebHOCTHBIN MOAX0A B Kypce (DU3UKU peanu3yercs MpexkIe
BCEro 3a CY€T OpraHu3alld SKCIEPUMEHTAIBHON AESTEbHOCTH O0Yy4YaroUIUXCs.
Jis  0Ga3oBoro ypoBHA Kypca (U3MKM — 3TO HCIOJIB30BAHUE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B Iporpamme mno ¢u3nke 0ObEeIUHEHBI B OOIIMI CHUCOK YYCHHUYECKUX
MpakTUYeCKux paboT. BhijeneHue B yka3aHHOM MepedHe J1abopaTopHBIX padoT,
IPOBOJMMBIX I KOHTPOJS M OLIEHKH, OCYIIECTBIAECTCA y4YaCTHUKaMH
00pa3oBaTEIBLHOIO Mpollecca MCXOJd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHallleHuss kabuHera ¢Qusuku. Ilpm 3TOM oOecreunBaercss OBIaJACHHUE
00y4aronMMuUCss yMEHUSIMUA IPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIEIOBaHUS
3aBUCHUMOCTEH (PU3WYECKUX BEJIMYMH M IIOCTAHOBKY OIBITOB IO IpPOBEPKE
IIPEIIOKEHHBIX TUIIOTES.

bonpmoe BHUMaHUE YJIENSAETCS PEMIEHUIO PACUYETHBIX M KayECTBEHHBIX
3amad. IIpu 3TOM 11 pacd€THBIX 3aay NPUOPUTETOM SIBISIIOTCS 3a7a4M C SBHO
3aJJaHHON (PU3UUECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHATh NU3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfesia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbBIX pasnemnoB. /(s KauyeCTBEHHBIX 3a/1a4 MIPUOPUTETOM SBIISIOTCS 3aJlaHUs Ha
00bsICHEeHHE TpOTEeKaHUs (U3MUECKUX SIBIICHUH W TMPOIECCOB B OKpYXkKaroleh
KU3HU, Tpelyromue BbIOOpa (PU3MUECKON MOoJenu JJisi CUTyallMd TPaKTUKO-
OpPUEHTHPOBAHHOTO XapakKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MaTepHalbHO-
TEXHUYECKOMY oOOecreyeHno y4eOHOro mpoiiecca 0a30BbIH ypOBEHb Kypca
(bu3HKK HA YPOBHE CPEHEro 00111ero 00pa3oBaHus JIOJDKEH U3yYaThCs B YCIOBUSAX
IpEeIMETHOr0 KaOuWHeTa (U3MKK WM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOMHETa
IPEeIMETOB €CTECTBEHHO-HAYYHOTrO LuKiIa. B kaOuHere (U3MKH JOKHO OBITH
HeoOXxonuMoe J1labopaTopHOe OO0OpYyIOBaHMUE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUSHUYECKHX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
000pyI0BaHUE.
JleMoHcTpaniuoHHOe  00OpyJoBaHue (HOpMUpPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHHHMAJIbHOM JIOCTATOYHOCTH M OOECHeuMBaeT MOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3MKE KIIOYEBBIX JIEMOHCTPAIM IS
UCCJIEIOBAHUSI  M3Y4YaeMbIX  SIBICHUW H  MPOILIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.
JlabopatopHoe 00OpyIOBaHHE Il YUYEHHUECKUX MPAKTUYECKUX padoT
dbopMupyeTcss B BHIIE TEMAaTHYECKHX KOMILJIEKTOB U OOecreuynBaeTcs B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOOydJarommxcs. TeMaTHdecKue KOMILIEKTHI
7ab0paTOpHOTO O000PYNOBaHUS JOJKHBI OBITH TMOCTPOECHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX U HU(POBBIX MPUOOPOB, a TaKkKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX JT1a00paTOPHUii.
OCHOBHBIMH HETIAMH U3y4eHUS (PU3UKH B 00I1eM 00pa30BaHUU SBIISIFOTCS:
epopmMupoBaHrEe HWHTEpPECAa M CTPEeMJICHHS OOYy4YaloImMUXCi K HAydYHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM;

epa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe TMO3HAHUA U (POPMUPOBAHNE
MCCIIEJIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSIM;

¢ (hopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTra U3y4YeHHUs OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

ehopmupoBaHre yMEHUN OOBSICHATH SBJICHHS C  HCIOJIb30BAHUEM
(bu3HYecKrX 3HAaHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMupoBaHHEe NPEACTABICHUM O pOJIU (PUIUKU UL Pa3BUTUSA JIPYTUX

€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne STHX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIONMX 3a7ad B
nporecce U3y4eHus Kypca GU3MKH Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHUs:



e[1puOOpETEHNE CUCTEMBI 3HAHUI 00 O0MMX (PU3UUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HUKY U JIEMEHTHI acTPODU3HKY;

epopmMupoBaHre yMEHUW MPUMEHSTh TEOPETUYECKHE 3HAHMS  JUIs
oObsicHeHUs (U3MYECKUX SBICHUH B MOpUPOAEC W A NPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU XU3HU;

®0OCBOCHUE CIOCOOOB PEIICHHs] Ppa3IMYHBIX 337ad C SBHO 33JaHHOU
(¢u3nYecKo MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3faHue PU3NYECKON MOJIEINH, aJICKBATHON yCIOBUSAM 33/1a4H;

®[IOHMMAaHUE (PU3MUECKUX OCHOB W NPUHLHUIIOB JACUCTBHUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSAHUS HA OKPYKAIOLILYIO
cpeay.

®OBJIAJICHUE METOJAMHU CaMOCTOSITEJIHOIO IUIAHUPOBAHUS W NPOBEACHUS
(GU3MYECKUX SKCIIEPUMEHTOB, aHAlIM3a M HMHTEpIpEeTalud HUHQPOPMALINH,
ONPENENICHNs] JOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

®CO3JaHHE YCIIOBUU I Pa3BUTUS YMEHUU MPOECKTHO-HCCIEN0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenme ¢usuku (06a30BBIi ypOBEHb) HA YPOBHE CPEIHEr0 OOIIEero

obpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJZIEIIO).

[Ipennaraemspiii B mporpamMme 10 (u3uke TMepedeHb J1abOpaTOPHBIX H

NPaKTUYECKUX paldoT SBIAETCS PEKOMEHAOBAaHHBIM, YUYUTENb [ellaeT BbIOOp
IpOBEACHUS JIAOOPATOPHBIX pabOT M ONBITOB € YYETOM WHAWBUIYaIbHBIX
0ocoOeHHOCTeH 00y4JaronIuxcs.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOTO MO3HAHUSA

®dusuka — Hayka o npupone. Haydyneie MeTOIbl NO3HAHUS OKPYKAIOLIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpUM B IMPOLECCE IO3HAHUS MPUPOJBL.
OKCIEPUMEHT B (PUBHKE.

MopenvupoBanue (pU3NYECKUX SBICHUNU M TpoiieccoB. HayuyHble THMOTE3HI.
duznyeckue 3aKOHbI U TeOpHUH. ['paHUIIbI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb u mMecTto Qu3nku B GOPMHUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble U UUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Pa3zgea 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe aBvxeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUIKCHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTb (CpelnHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTb) U
YCKOPEHHUE MaTepUajJbHOM TOUYKHM, MX MPOEKIUU Ha OCHU CHUCTEMBI KOOpJWHAT.
Ciio’)eHune epeMEeNICHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHUE. | paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHS, IYyTH U [EPEMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHU.

CBoOonHoe nazieHne. Y ckopeHrue CBOOOIHOTO MaeHUsl.

KpuBosmHeitHOe  IBMKEHME. J[BMKEHHME  MaTepuaJbHOM  TOYKM IO
OKPYKHOCTH C IMOCTOSIHHOW MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctb. [lepuon u wactora obparmienus. LleHTpocTpeMuTenbHOE YyCKOPEHHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CHUIOMETD,
JBH)KEHUE CHAPSAOB, LUEIHBIE U PEMEHHBIE NTEPEIAYH.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WUTKOCTPALMA KHHEMATHYECKUX XAPAKTEPHUCTUK
JBUKEHUS.

[IpeoOpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Te B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBuxkeHust Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY W
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOAHOTO NaICHUS.

HanpasneHnue cKopocT Ipu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO IBHXKEHHUS C LIEJIbIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHUS MEXKAY HYTSIMH, HPOUICHHBIMM TEJIOM 3a
IIOCJICIOBATENbHBIE PABHBIE MPOMEXYTKHM BPEMEHU NPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yuyeHune NBMKEHUS IAPUKA B BA3KOU KUJIKOCTH.

N3yueHne nBUkKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['aymmmnies.  IlepBbid  3akoH  HproToHa.
NHuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa
JUISl MaT€pUAIbHOM TOYKHU. TpeTuii 3akoH HproTOHA [UIsi MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec rena.

Tpenue. Buapl Tpenus (1okosi, CKoibxkeHus, kauenusi). Cuiia tpenus. Cyxoe
Tperue. Cuna TpeHUsI CKOMBKEHUS U cuiia TpeHus mokos. KoaddummenT tpenus.
Cuita conpoOTUBIIEHUS MPU IBUXKEHUU TEJa B KUJIKOCTH WIIU ra3e.

[TocTynarensHOE U BpallaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuabl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCUsA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SlBnenne uHEpUUH.

CpaBHEHME MacC B3aMMOJIEUCTBYIOIINX TEII.

Bropoii 3akoH HprotoHa.

N3mepenue cuil.

Crnoxxenue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(OpMAaLIHH.

HesecomocTts. Bec Tena npu yCkOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenue nBuxeHUs OpycKa 10 HAaKJIOHHOMU MJIOCKOCTH.



HccenenoBanne 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HMKAIOIIMX B IPYXKUHE H
pPe3MHOBOM 00pa3iie, OT uX JAedopManuu.

HccnenoBanue yclIOBUM paBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3axonbl coOXpaneHusn 6 MexaHuke

NMiynbC MarepuanbHOW TOYKH (Tela), CHUCTEMbl MaTEPHAIBHBIX TOYEK.
NMiynbC cuiapl 1 U3MEHEHHE HUMITyJIbca Tela. 3aKOH COXPAHEHMsI HWMITYJIbCa.
PeakTuBHOE IBM>KEHHUE.

PaGota cusbl. MOITHOCTD CHJIBI.

Kunernueckast sHeprus MaTepuaibHOW TOYKH. Teopema 00 W3MEHEHUHU
KUHETUYECKOU YHEPTUH.

[lorenunanbHas DHEPIHUsl. IToreHunanbHas DHEPIUs yIpyro
nepopMUpOBaHHON  mpykuHbl. [loTeHnManpHass  HSHEprusi Tena  BOJIM3M
MIOBEPXHOCTHU 3E€MIIH.

[ToTeHnManbHble W HENOTEHUMaNbHble  cuibl.  CBsA3b  pabOTHI
HENOTCHIMAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHCTEMBI TeEll.
3aKOH COXPAHECHMSI MEXAaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOLOMET, KONED,
IPY>KUHHBIM TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE JBM)KCHHUE.

[Tepexon NOTeHUMATBHON SHEPIUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHrue abCONIOTHO HEYNPYroro yiapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3BMEHEHHMEM MEXaHWYECKON 3HEpPIruu
TE€Ja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Paszpnes 3. MouiekyasipHas pu3uKa 4 TEPMOAUHAMUKA
Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKON TEOPUHM M MX ONBITHOE
obocunoBanue. bpoyHoBckoe nBwkenue. Juddysua. Xapaktep IABUKEHUS WU
B3aMMOJICHCTBHS 4acTUll BeumiecTBa. MoOJENIN CTpPOEHHUs TIa30B, JKUIAKOCTEH WU
TBEPABIX TeN U OOBICHEHHUE CBOMCTB BELIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosekys. KonndecTBo Bemectsa. [loctosinaas Asoranpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenbcus.



Mopens  upeambHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KUHETUYECKOW TEOpUH HUACATBbHOro rasza. AOCOIIOTHas TemrepaTypa Kak mepa
CpeaHEN KWHETHYECKOM SHEpPruy TEIUIOBOIO JBM)KEHMs dacTul] raza. Illkana
temneparyp KensBuna. I'azoBbie 3akoHBI. YpaBHeHue MenaeneeBa—KianeipoHna.
3akon [lanbToHa. M3ompouecchl B UACAIbHOM T'a3€ C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHne H30MPOILECCOB: H30TEpMa, H30XO0Pa,
n3o0bapa.

TexHuyeckre yCTpOCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BEILIECTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COEUHEHUM.

OneiThl 10 U Py3UHN )KUAKOCTEH U ra30B.

Mogenb OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Mognens, WILTIOCTpUpPYIOIIAs MPUPOLY AABJICHUS ra3a Ha CTEHKH COCYyAa.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJICAJIbHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY NapaMeTPaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvt mepmooOuHaMuKu

TepmonnHamuueckasi cucreMa. BHYTpeHHSsT SHEPTrUsl TEPMOJIUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss
JHEpruss  OJHOATOMHOIO  MJAEaJbHOTO  Ta3a.  Buael  Temonepenayu:
TEIIONPOBOJIHOCTh, KOHBEKIIMSI, U3JIyYEHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 00 anuabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJUHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpHpeTanrs padoThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoGpaTtuMocTh MPoIeccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpuHOMNBL  AEUCTBHUS — TEIJIOBBIX  MAILIHH.
[IpeoOpazoBanusi >HEpruv B TEIIOBbIX MamuHax. KoadduuueHt nonae3Horo
neiictBusa TerioBor mammebl. [{ukn Kapro m ero ko3 GUIMEHT MOIE3HOTO
NeHCTBUSL. DKOJIOTUYECKUE MPOOIEMbI TEIUIOIHEPTE€TUKH.



TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CTOPaHMsl, OBITOBOW XOJIOAWIBHUK, KOHIUITMOHED.

Llemoncmpayuu

N3meHeHre BHYTPEHHEW HSHEpPrHM Teja IMPU COBEPIICHUH pPabOThI: BBUIET
npoOku u3 OyTBUIKM MOJ JCHCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHus (BUICOAEMOHCTpALU).

M3meHeHne BHYTpEHHEN SHEPIUH (TeEMIIEpaTypbl) Tea NpH TEeIIoNepeaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Monenu napoBoil TypOUHBI, IBUTATElsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeuwyecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koujeHcanus. Mcnapenue u kunenue. AOCONIOTHAS U
OTHOCHUTEIIbHAsA BJIAXHOCTh BO31yxa. HacelmeHHbld nap. YnaenbHas TeIIIoTa
napooOpaszoBaHus. 3aBUCUMOCTb TEMIIEPATyPbl KUTICHUSI OT JIABJICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tesa. AHU30TPONHUS CBOWCTB
kpuctaiioB. Kujakue kpucramibl. CoBpeMeHHbIE Marepuainbl. [lnaBienue u
KpUcTaJIu3anus. Y ieiabHas Teriora miasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckne yCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJOTHH MOJTYUYEHUS] COBPEMEHHBIX MaTE€pUAJIOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy noHM>KEHHOM J1aBJICHUMU.

Croco0Obl U3MepeHUsl BIaKHOCTH.

HaOnronenue HarpeBaHust v MIIABJICHUSI KPUCTAIUIMUECKOTO BEILIECTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3mepenre 0THOCUTEILHON BIAXXHOCTH BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OneKTpu3aums Tejl. OJEKTpUYECKH 3apsa. J(Ba Buaa dIEKTPUYECKUX
3apsiaoB. [IpOBOJAHWKM, IAUAIEKTPUKU W TOJYIMPOBOJHHUKH. 3aKOH COXPaHEHUSA
AIIEKTPUYECKOTO0 3aps/a.
BzaumopeiictBue 3apsaoB. 3akoH KysioHa. TodedHbI 2JIEKTPUUECKUN 3apsijl.
Onektpuueckoe mnone. Hanpspk€HHOCTh  3nektpuueckoro mnois.  [IpuHiun



CyNEPHO3ULINM IIEKTPUYECKUX MOJEH. JIMHNM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
IOJIAL.

Pabora cun  anekrpocrarnueckoro  mnois.  [lorenuman.  Pasnocth
NOTEHUUAIOB. [IpOBOOHMKM M AMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
JudnekTpuyeckas IpOHULAEMOCTb.

OnekTpo€MKoCcTh. Konnencarop. DiIeKTpOEMKOCTh IUNIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE INPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHUYECKash 3allluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KONUPOBAJIBHBIN aIapar, CTPyMHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLKII IEUCTBUS 3JIEKTPOMETPA.

B3auMopeiicTBuEe HaJIEKTPU30BAaHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSAKEHHBIX TEI.

[IpoBOAHUKH B JIEKTPOCTATUIECKOM IIOJIE.

DneKTpocTaTuyecKast 3aluTa.

JINDIIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTbh  DJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIN
IIJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

M3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Cuna Toka. [1oCTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa 115l ydacTKa LETH.

OIIEKTPUYECKOE CONPOTUBIICHUE. YJEIBHOE COINPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEILIAHHOE COEIMHEHUE IIPOBOIHUKOB.

Pabora oanekrpuueckoro Toka. 3akoH Jlxoyns—Jlennma. MoiHOCTB
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIAs CUla W BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKa.
3axon Oma 15 OJIHOM (3aMKHYTOM) 35ieKTpruyeckol nenu. KopoTkoe 3aMblkaHue.

OJIEKTpOHHAas ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TosrynipoBOIHUKH. CoOcTBeHHas " IpUMecHas IIPOBOJMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKOBBIE TPUOOPHI.

ONEeKTpUYECKM TOK B  pAacTBOpaXx M  paciulaBax  dJIEKTPOJIUTOB.
ONEKTPOJUTHYECKAs JUCCOLMALUS. DIEKTPOIIN3.



DJIeKTpUUYECKnd TOK B Tra3zax. (CaMOCTOATENbHBIA U HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, »DJEKTPOHArpeBaTelibHbIC MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI B POTOPE3UCTOPHI, MTOTYIPOBOTHUKOBBIA TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHue CUilbl TOKA U HaIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX HPOBOAHUKOB OT JJIMHBI,
IJIOIIAV TIONIEPEYHOr0 CEYCHUS U MaTepuUaa.

CMmenianHoe COeIMHEHUE TPOBOJHUKOB.

[Ipsamoe w3MepeHue dIeKTPOABMXKYLIEH cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTbH COITPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne cMEemanHoro COeIMHEHUS PE3UCTOPOB.

N3Mepenune 3JIeKTPOABHXKYIIEH CHIIBI MCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

Hab6nronenue snekrposnusa.

MexknpeaMeTHblie CBA3H

Nzyuenune kypca ¢usuku 6a30Boro ypoBHsS B 10 Kiracce OCYIIECTBISETCS C
YYETOM COAEPXKATEIBHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MATEMAaTHKH,
Oouonoruu, XuMuu, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumnore3a, (uznyeckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOJIEHHUE, SKCIEPUMEHT, MOJICTTUPOBAHUE, MOJIEb, U3MEPECHHUE.

Mamemamuxka: peuieHue CHUCTEMbl ypaBHEHHWH, JWHEHHas QyHKIUA,
napabosna, runep6osia, UX rpa@uKd U CBONCTBA, TPUTOHOMETPUUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexanndeckoe NBWKEHHE B KHBOW mpupoze, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayH, TEIUIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHHS B KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIpHAsT Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEN, XKUJIKOCTEU WU



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJMTUYECKAs IHCCOLMALNSA,
rajibBaHHKA.

l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4ET TpPEHHMS B TEXHUKE, MOJAIIMIIHWKH, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JPYyTHUE€), JABUraTeIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIyYEHUsSI COBPEMEHHBIX MATEpUAIOB, B TOM UHCIE HAHOMAaTepUalioB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHbIE puoOOPBHI,
3JIEKTPOOCBETUTEIIbHBIE TPUOOPHI, rabBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[loctossHHBIE ~ MarHUThl.  B3auMOIENCTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOM uHAYKUMH. [IpuHoun cyneprnosunnu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MAarHUTHOMN
WHIYKIHMH TOJIA IOCTOSHHBIX MAarHUTOB.

MarauTHoe T1ION€ TPOBOJHHUKA C TOKOM. KapTuHa JWMHHI WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSMOTO HPOBOJHUKA U 3aMKHYTOTO KOJIBLEBOTO
MPOBOJIHMKA, KaTyIIKU ¢ TOkOM. OmnbIT OpcTena. BzanmoelicTBue NpoBOJHUKOB C
TOKOM.

Cuna Amniepa, €€ MOyJib U HalpaBJICHHUE.

Cuina Jlopenua, e€ MoayJib U HampaBiieHUE. [[BU>KEHHE 3apsKEHHOW YacTHUILIbI
B OJTHOPOJTHOM MarHuTHOM mosie. Pabota cuiter Jloperria.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. IlOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJABIKYIIAS CHJIA MHAYKUWHU. 3aKOH 3JIEKTPOMArHUTHOMN
nnaykuuu dapanes.

BuxpeBoe nsnexktpudeckoe 1moje. OIEKTPOABMKYILNAS CHJIA WHAYKUAH B
IIPOBOJIHHUKE, IBUKYIIEMCS IOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIE€HHME CaMOMHAYKLUHMH. OJEKTPOABMKYLIas CHJIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHu4yeckre YCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHbIC
MArHUThbl, 3JIEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKUWUKA MAarHUTHOTO TOJIS.

B3aumopenicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuia Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHME 3IIEKTPOMArHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAHA OT CKOPOCTH MU3MEHEHUSA
MAarHMTHOTO MOTOKA.

SIBeHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHrne MarHuTHOTO MOJISl KaTyIIKH C TOKOM.

HccnenoBanne AeiCTBUSA IOCTOSIHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIUU.

Paspnen S. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMmMHblE KOJ1eO0AHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJEOaHMS.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiuryga u (aza xosieOaHUU.
[IpyXMHHBIM MasATHUK. MaTreMaTU4eCKU MasTHUK. YpPaBHEHHE TapMOHHUYECKUX
kosneOanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJCATbHOM KOJEOaTeIbHOM KOHTYpe. AHAJNOTUS MEXIy MEXaHUYECKUMHU U
AIIEKTPOMAarHuTHeIMH  KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPrUU B UJI€ATBHOM K0JIe0ATEIbHOM KOHTYPE.

[IpencraBieHne 0 3aTyxaroUux KojieOaHUsAX. BBIHYKE€HHbIE MEXAaHHUUYECKHE
kosiebanus. Pesonanc. BeiHyX1€HHbIE 3JIEKTPOMarHUTHbIE KOJICOaHUS.

[lepemennbli  TOK. CHUHYCOMJANbHBIM TEPEMEHHbIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ M JEWCTBYIOLIEE 3HAYEHUE CHIIBI TOKAa M
HaIPSKECHMUS.

Tpauchopmarop. IIponsBoacTBo, nmepeaada u moTpedeHNE IEKTPHUUIECKON
DHEPruu. DKOJOTHYECKHE PUCKH IIPU IPOU3BOJACTBE 3JEKTpo3Hepruu. Kynbrypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEITHEBHOM )KU3HU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP IIEPEMEHHOTO TOKA, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTeabHON CUCTEMBbl (MPYKUHHBIA WU
MaTeMaTUYECKUI MasTHHK).



HaOnronenue 3aryxarommx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJICOAHUI.

Ha6nronenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuusorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSDKEHUS! OT BPEMEHU) s
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu MOCIENOBATEIBHOM COEAUHEHUHM PE3UCTOPa, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monens TUHUM 3JIEKTpONepeIadHn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne 3aBUCHMOCTU TEpUOAA MaJbIX KOJIeOaHWM Tpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MaccChbl Irpy3a.

HccnenoBaHne MEPEMEHHOIO TOKA B LENM W3 MOCIEIOBATEIIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE GOJIHbL

Mexannueckue BOJIHBIL, ycioBHUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHus MW JiuHA BoJIHBL. [lomepeuHble W TPOIOJBHBIE BOJIHBI.
HUuTtepdpepenius u nu@pakuus MEXaHUM4eCKUX BOJIH.

3Byk. Ckopoctb 3ByKa. ' pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI U3yUYEHHS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOspu3anus, 1udpakius,
unrepdepenius. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUMTBI pAAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

TexHu4yeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHOCTHKAa B TEXHHUKE W MEJHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobmroieecs Te€10 Kak MCTOYHUK 3BYKA.

HaOnronenue oTpaskeHus U IPEIOMIICHHSI MEXaHUYECKUX BOJIH.

Hab6monenune natepdepennnu u audpakiuu MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronienre cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJON H
4acTOTOM KoJeOaHU.



HccnenoBanne  CBOWCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpa’KEeHHUE,
pesioMIIeHUE, OoIspu3alus, AudpaKius, nHTephepeHITs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsaMoOIMHEWHOE pacIpoOCTpaHEHUE CBETA B
OZHOpOAHOU cpene. JIyd cBera. TOUEUHBIM UCTOYHUK CBETA.

Otpaxenne cBeTa. 3aKOHBI OoTpakeHusi cBera. [locTpoeHune m3oOpaxeHuii B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomieHus. llonHoe BHyTpeHHee oTpakeHue. IIpenenbHbll yroja mOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceeta. CioxHbIN cocTaB 6enoro cseta. L[BerT.

CobOuparomue W pacceuBaromde JUH3BL. ToHKas uH3a. DOOKyCcHOE
paccTosiHME W ONTHYECKas cujla TOHKOM JuH3bl. [locTpoenue nzolOpaxkeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JAUH3BI. YBEIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHUHUMYMOB B HHTephEpeHIIMOHHON
KapTHUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmuss ceta. [Audpakuumonnas pemeérka. YciaoBHe HaOMIOACHUA
INIaBHBIX ~MAaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha
TU(GPAKIUOHHYIO PEIIETKY.

ITonspusanus caera.

TexHuueckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHEWHOE PACHpPOCTPAHEHUE, OTPAKEHHE M IIPEJIOMIIEHUE CBETA.
Ontuueckue TpubopHI.

[TonHOEe BHYyTpeHHEE OTpaxkeHre. Moienb CBETOBOA.

HccnenoBanue cBOWCTB M300pakeHU B JIMH3AX.

Monaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenue nuatepdepeHunn crera.

Ha6nronenue nudpaxiuu crera.

HabGmroienre nucnepcuu cBera.

[TonyueHue cuekTpa ¢ MOMOMIBIO PU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habnronenue nonsipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopmuule padonul



N3Mepenune nokasarens NpesioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.
Hab6nronenue nucnepcuu ceera.

Pa3znes 6. OcHOBBI cieNAJIBLHON TEOPUU OTHOCUTEJIbHOCTH

['panuubl  IPUMEHMMOCTH  Kilaccu4eckon — mexaHuku.  [loctynarsl
CIIEIMAIBHOM TEOPUM OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTH MOZYJISI CKOPOCTHU
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEIIbHOCTHA DUHILTEIHA.

OTHOCHUTENBPHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKPAILLCHUE
JUTVHBL.

DHEprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b Macchl € SHEPIUEN U UMITYJIbCOM PEISATUBUCTCKOW YaCTULIbI. DHEPTUs
MOKOS.

Pasznen 7. KanToBas ¢pusuka

Tema 1. dnemenmovt K6aHMOBOU ONMUKU

®oronsl. ®opmyna [InaHka cBsi3u 3HEprUH POTOHA C €r0 YaCTOTOW. DHEprus
¥ UMITyJIbC (POTOHA.

OTtkpseiTe u uccienoBanue Gororddexra. Onpitel A. I'. CToneroBa. 3aKOHBI
dbotodddexra. YpapHenue DiinmTeHa s porodrddekra. «KpacHas rpaHuiar
dboTorddexra.

Hasnenue ceera. OnwiTel 1. H. JleGenena.

XHUMHUYECKOE JEHUCTBUE CBETA.

TexHuueckre yCTpOICTBA W MPAKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEYHas Oarapes, CBETOAUO/I.

Jlemoncmpayuu

®oto3¢(dHeKT Ha YCTAaHOBKE C IIMHKOBOW MJIACTHHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTodPdekTa.

CBeTouon.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHII.
[ImanerapHas mogmenb aroma. lloctynatel bopa. W3nyuenume u moriomieHue
(GOTOHOB mpU Mepexo/e aToMa C OJHOTO YPOBHS SHEPrHUM Ha Jpyroil. Bumiel
criekTpoB. CIIEKTp YPOBHEW dHEPTUMU aTOMa BOJOPOJIA.

BonnoBelie cBoiicTBa yactuul. Bosnbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
JTyaJiu3M.

CrioHTaHHOE U BBIHYXJICHHOE U3IIyYCHHE.

TexHuueckre yCTPOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPabHbIN
aHaiu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue qnHelyaThIX CIEKTPOB U3TyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabonul

HabGnronenune nuHelyaToro CuekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJIOKHOCTh CTpPOCHMS sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbITel  Pesepdopma 1o ompeneneHwio  cocTaBa
paanoakTuBHOrO wu3iMydeHus. CBoiictBa anbga-, Oera-, ramma-u3IydeHHs.
Bimsinue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas mojmens sapa [erizenOepra—
NBanenko. 3apsang sapa. MaccoBoe unciio siapa. M3oromsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIN Oeta-pacman. [‘amma-
U3JTy4YeHHE. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. [ledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sA1ep.

Anepnsiit peaktop. Tepmosimepubiii cunTe3. [IpobOiieMbl W MEPCHEKTUBHI
SIIEPHON SHEPreTUKH. DKOJIOTHYECKUE ACIIEKThI SIACPHOU SJHEPTETUKH.

DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertoabl HAOJIIOACHHS ¥ PETUCTPALIMU SJIEMEHTAPHBIX YaCTHIL.

®dyHIaMeHTaabHble B3auMOAEHCTBUA. EAMHCTBO PU3nyecKoi KapTUHBI MUpA.

TexHu4yeckre yCTpOHWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siiepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TuynK HOHU3UPYIOLINUX YaCTHLL.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne TpekoB 4acTHI] (II0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U aCTPOGUIMKH

Otamnsl pa3BUTH acTpoHOMUM. [IprKnanHOe 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, SpKUE 3BE3NBI, IUIAHETHI, MX BHINMOC
JBH)KCHUE.

Conneynas cucrema.

Comuue. ConHeuyHass akTUBHOCTb. Mcrounuk sHeprum CoyiHIA M 3BE3.
3BE311bI, UX OCHOBHBIE XAPAaKTEPUCTHUKHU. JlnarpaMma «CHEKTpPaJbHBIA KJIacc —
CBETHUMOCTBY». 3BE3/bl TIJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3] TJIABHOM NOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPEACTABIECHUS O MPOUCXOXKACHUU U 3Boonuu ConHOa u
3BE3/1. DTanbl )KU3HU 3BE3].

Muieunsiii I[lyTe — Hama T'amaktuka. Ilonmoxenune m aBmwxkeHue CoiHIA B
INanaxtuke. Tunel raakTuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHL B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa06ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PeMkTOBOE M3IyYeHHUE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpobiieMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIB30BAaHHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONIPEIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o01maroiee NOBTOPEeHNE

Ponp ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHON M 3TUYECKOM cpepax NesTeTbHOCTH YeJIOBeKa, POiib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJIb PU3NYECKON TEOPHUH
B (OpMUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3MYECKON KapTUHBI MUpa B OOIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocylIecTBIsI€TCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
Oouonoruu, XuMuu, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYy4YHOTO
MO3HAHUA: SIBJICHUE, HAay4HbIA (akT, runore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIE/b, U3MEPECHHUE.

Mamemamuka: peumieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKHUE
GbyHKIHUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPhl U MX IMPOEKUHUH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIUMH, MPU3HAKU TMOJ00US TPEYTroJbHUKOB,
OmpeiesICHHE TUIOMIAIU TIIOCKUX GUryp u oobémMa Ted.

buonoeus: »>nekTpuueckuwe SBICHHWS B JKUBOW TPHUPOJE, KoJieOaTEIbHBIC
JBUXEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOLE, ICUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIINYECKAsI CTPYKTypa TBEPABIX
TEJI, MEXaHW3Mbl O0Opa30BaHMS KPUCTAUIMUECKOW PEMETKHA, CIEKTPATbHBIN
aHasus.



l'eoepaghus: marHUTHBIE TIOMIOCAa 3€MJIM, 3aJICKA MarHUTHBIX Py,
dboTochEMKa 3eMHOM IMOBEPXHOCTH, IIPEACKAa3aHUE 3EMJICTPSACESHUM.

Texnonocus: JNWUHUM DIEKTPONEpPENAdy, TEHEPATOpP MEPEMEHHOIO TOKa,
JJICKTPOJBUTATENb, WHAYKIIMOHHASA I[I€4b, pPajap, pPaJIUuONPUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIHET'O OBILIET'O OBPA3OBAHMUSA

OcBoenue yuebHOro mnpenMera «®Du3nMka» Ha yPOBHE CpPEIHETrO O0OIIero
obOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUHUTh JOCTHXKECHHE CIICTYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JINUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE PE3ybTaThl OCBOCHUS yueOHOTO npeameTa « DU3nKay JOJIKHBI
OTpaXXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOlUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAaHHONW BHYTPCHHEW TMO3WUIHUCH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUW, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONBITA U OMbBITA AEATEIBHOCTH B IMPOILECCE pEAN3alUNA OCHOBHBIX HAIPaBICHUIN
BOCIUTATEJIBHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YYaOIIEerocs Kak akKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEpPECAX TPa)xTAHCKOIO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUHN B 00pa30BaTEILHON OpraHU3aIiy;

YMEHHE B3aHMMOJIEVCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTUXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS :

3CTETUYECKOE OTHOLIECHHUE K MUPY, BKJIKOUYAs SCTETUKY HAYyYHOTO TBOPYECTBA,
IpUCYLIEro (pU3NYECKO HAyKeE;



5) TpyA0BOIr0 BOCIIUTAHMS

WHTEPEC K pa3uyHbIM cdepaMm npodhecCHOHAIBHONU IESTEIHHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKON U TEXHUKOHN, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rM49eCKOro BOCIIUTAHMSI:

c(OpPMHUPOBAHHOCTh DKOJIOTMUECKOW KYJIbTYPhI, OCO3HaHHE TIJ100aIbHOTO
XapakTepa SKOJOTHUYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUM B OKPYKAIOIIEH CPENE HA OCHOBE
3HaHMS LEJIed YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA;

pacliupeHre OmbITa JEATEIbHOCTH SKOJOTMYECKONM HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NIECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAy4YHOW JESITeNIbHOCTH, TOTOBHOCTH B IpoIlecce
u3yueHus: (QU3UKH  OCYIIECTBJISITh  MPOCKTHYHO M HUCCIEAOBATEILCKYIO
NeATEeIbHOCTh UHAUBUIYATIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
ba3oBbIe JJornyeckue aeicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEIU JCATEIBHOCTH, 33JaBaTh IMAPAMETPbl U KPUTECPUH HX
JIOCTYDKCHMUS
BBISIBJISITH  3aKOHOMEPHOCTH W TNPOTHUBOPEYMSI B  PacCMaTPUBAEMBIX
(bUBUYECKUX SABJICHUSX;
pa3palaThiBaTh IJIaH PELICHUS] MPOOJIEMbl C YYETOM aHAIU3a MUMEIOIIUXCA
MaTEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJAVUHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHHUE MPH PEIISHUH )KU3HCHHBIX ITPOOJIEM.
ba3oBsble ucciaenoBarTeJbCKue 1eCTBUA:
BJIAJIETh HAYYHOM TEPMHUHOJOTUEH, KIIFOYEBBIMU MOHATUSIMH U METOJAMU
buznyecKoil HayKu;



BJIa/IeTh HaBBIKAMH Y4eOHO-MCCIEI0BATENbCKONW U MPOSKTHOW ACSITENbHOCTH
B o0Osactu (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TOMCKY
METOJIOB pelieHus 3ajay (U3MYECKOTO COJAEpKaHUs, MPUMEHEHUIO Pa3TuYHBIX
METOJIOB TTO3HAHUS;

BJAJIETh BHUAAMU JIEATEIHHOCTH II0 TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAllN, MPEeOOpa30BaHUI0 W TPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX
CUTyaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YICOHBIX MPOEKTOB B 00J1aCTH (HU3UKY;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauyy,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI IS JT0OKa3aTelIbCTBa
CBOUMX YTBEPIKJICHHM, 3a/1aBaTh MapaMETPhl U KPUTCPUHU PEIIICHUS,

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh MW (OpMyIupoBaThb COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
NESTENHHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B TNPAKTUYECKYIO 00JacTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUSI.

Pab6ora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMH TMOJy4YeHHUs MHPOPMAIUU (PU3UIECKOTO COJEPKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH MOWCK, aHaJH3,
CHUCTEMATHU3AIMI0 U HWHTEPIpEeTanyio WHOOPMAIIMN Pa3TUYHBIX BUAOB U (hopm
MIPE/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTh MH(POPMAIINH;

UCIIOJIB30BaTh  CpEJCTBa WH(MOPMAIIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUHA B PEUICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX
31a9 ¢ CcOOMIOJIcHHeM TpeOOBaHUN JSPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMTUEHBI, pPECypcocOepeXeHHsl, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COAEpKaHWSA B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3HAYCHUS WH(DOPMAIIUU U TIEJICBOM ayIMTOPHUH, BRIOUPAsi ONTUMATHHYTO
dbopMy TIpecTaBICHUS U BU3yaIU3aIUH.

KoMMmyHMKaTHBHBIE YHUBepPcaibHbIEe YueOHbIe 1elicTBUS:
OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOM JEATEIHLHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(DIWKTHBIX CHUTyallMid H  CMSATYaTh
KOH()JIMKTHI;



pPa3sBEPHYTO U JIOTUYHO HU3JIAraTb CBOKO TOYKY 3PEHUS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEICTB;

IIOHUMATh U MCIOJIB30BATh NPEUMYIIECTBA KOMAaHIHOW M MHIMBUILYAIBHOU
paboThI;

BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JEHCTBUUA C YYETOM OOLIMX
WHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJI€HA KOJIJIEKTUBA,

IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPAMHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHMIO: COCTaBJIATH IIIaH JIEWCTBUU,
pacupenensiath poiad € YY4ETOM MHEHMH YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKIOr0 y4YaCTHMKA KOMAaHIbI B
oOLIMii pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/laraTb HOBBIE IIPOCKTHI, OLEHMBATb HACU C IO3ULUUA HOBU3HBI,
OPUTI'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATL IIO3UTUBHOEC CTPATErMYECKOE IOBEIECHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIISATH TBOPUECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHMBepPcaJbHbIEe YUueOHbIe 1elicTBUSA
Camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBISATh MO3HABATEIbHYIO JIESITEILHOCTh B 00JaCTH
GU3UKH W acCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSATEIILHO COCTABJIATH IUJIAH PEIICHHUS] PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MMPAKTUYECKON PaOOThI C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTECHU;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacmMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTMYHBIX IMPEIOYTESHUN;

JeNaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBAaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO H3PYAMIMU B 00JacTH
(U3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII NHTE/LJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3yJIbTATOB IIEISM;

BJIQJCTh HABBIKAMH  TI03HABATEIBHON  peQUICKCMH KaK  OCO3HAHHUS
COBEpIIIACMbIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX pE3yJIbTaTOB W
OCHOBaHMUII;

UCIIO0JIb30BaTh MPUEMBI peIeKCUU JIJIs OLICHKU CUTYalluu, BIOOpa BEPHOTO
pelieHus;



YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHUKEHUIO;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX TMPU aHaJu3e pe3ylIbTaToB
JeSITeNbHOCTH;

MPUHUMATh CeOsl, TOHUMAasl CBOU HEJOCTATKU M JIOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHUX TIPH aHAIW3Ee pe3yIbTaToOB
NEeSITENHHOCTH;

pHU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLITHOKH.

B mporiecce AOCTHKEHHS JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOTPAMMBI
no (Qu3nuKe IS ypOBHA cpeaHero oOmero oOpa3oBaHusl y OOyYaronIuxcs
COBEpIICHCTBYETCS AMOIMOHAIILHBIN WHTEJICKT, MPEANoIararoImii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKIIOUYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATIFHOE
COCTOSIHME, BUACTh HANPABICHUS PAa3BUTHSI COOCTBEHHOW AMOLIMOHAIBHOM chepsl,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
AMOITMOHAILHBIM U3MEHECHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAallMH, BKIIOYAIOIIEH CTpEMIICHNE K JOCTIKEHUIO LENH U
yCcrexy, ONTUMH3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATH HMCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOICH CIIOCOOHOCTh MOHMMATh AYMOIIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIFOUAIOIIUX CIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peliaTb KOHPIUKTHI.

HPEJMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MecTo (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON EATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBl TPUMEHEHUS] H3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHaIbHAsI TOYKA, MHEePIUAIbHAs CHCTeMa OTCUéTa, abCOMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN T'a3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsijl PU pelieHud (PU3nYecKux 3a1ady;

pacro3HaBath (U3NYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BELIECCTBA U



NEKTPOJUHAMUKNA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MIPSMOJHMHEHNHOE
JIBIDKCHHE, CBOOOJHOC IIaJICHWE TeJ, JBM)KCHHE I10 OKPYKHOCTH, HWHEPIHUS,
B3auMojiericTBue Tel, nuddy3us, OPOYHOBCKOE TBHKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKIECHUH ), TEIJIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALMS, IJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJIAJKHOCTh BO3]1yXa, MOBBIIIEHNE JABJICHUS ra3a NPHU €ro HArpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKJY IlapamMeTpaMHd COCTOSIHUSL Tra3a B HM30Mpoleccax,
AIIEKTPU3ALUSA TEJI, B3AUMOACHCTBUE 3aPs/IOB;

OTUCHIBATh MEXAHUYECKOE JIBUKEHHUE, HUCMOJIb3ys (DU3NUYECKUE BEIIMYMUHBI:
KOOpJMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIbC TE€Jla, KWHETUYECKasl SHEPTUs, MOTCHIMAIbHAS SHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKas MOIIHOCTh;, NP ONHCAaHWU IMPABWIBHO TPAKTOBATH
(GUBUYECKUIT CMBICT HCHOJIb3yEMbIX BEIMYMH, MX OOO3HAUYCHHS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BEJIUYUHY C JIPYTHUMU
BEJIMUYNHAMU;

OIUCBHIBATh M3YUYCHHBIC TEIUIOBBIC CBOWMCTBA TEJ W TEIUIOBBIE SBIICHUA,
UCTIONB3YySd (U3MYECKUE BEJIMYMHBIL: JaBJIEHUE Tas3a, TeMmIleparypa, CpeaHss
KMHETUYECKAs] SHEPTUsI XaOTUUECKOTO JBHXKEHUSI MOJIEKYJI, CPEAHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(h(DHUIMEHT TONEe3HOTO JEWCTBHS TEIJIOBOTO JIBUTATENS; TPHU OMHCAHUH
NPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICI HCMOJb3yeMbIX BEIMYHUH, HX
0003HAYEHUsT U CIUHMIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCIONIB3Ysl (DU3UUSCKUE BEITMYMHBI: DJICKTPUUYCCKUMA 3apsij,
AJIEKTPUUYECKOE T10JI€, HAMPSKEHHOCTH IOJISI, IIOTEHIMAJ, PA3HOCTh IMOTEHIIMAJIOB;
NPy OINHCAHWKM TIPAaBWJIBHO TPAKTOBATh (DU3UYECKHN CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS M EIUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIIUE
JAHHYIO0 (PU3UYECKYIO BEJIMUMHY C IPYTUMU BEJIUUYNHAMU;

aHAJIM3UPOBATh (PU3UYCCKHUE MPOIIECCHl U SBJICHUS, UCIONB3Ys (Pu3nuecKue
3aKOHBI ¥ MIPUHLKIBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXaHUYECKOM DSHEPIUM, 3aKOH COXPAHEHHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TMPUHIUII PABHONPABUS HHEPIHUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHUYECKYI0 TEOPUIO CTPOECHHUS BEILIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEJHEH KMHETUYECKOM SHEPTUU TEIUIOBOTO JIBUKEHUS MOJICKYJ C
a0COJIIOTHOM TeMIepaTypol, MEepBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHCHUSI
BJIEKTPUYECKOTO 3apsiAa, 3akoH KyinoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GbOopMYIIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBHUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE NPUHIMIIBI  JEUCTBUSL MAIlMH, NOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvarh yCJIOBHsS UX O€30MMAaCHOTO HCIIOIb30BAHUS B
MOBCEIHEBHOM )KU3HU;

BBINIOJIHATD JKCIEPUMEHTHl 10 MCCIEIOBAHUIO (DU3UYECKUX SIBICHUU H
IIPOLIECCOB C HCIIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, IMPU STOM
dbopMmynrpoBaTh MpobOiIeMy/3amady H THUIOTE3y Y4eOHOTO HJKCIEPHMEHTA,
co0upaTrh YCTaHOBKY H3 MPEJIOKEHHOTO OOOpYyAOBaHUS, IPOBOAUTH ONBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpPATh ONTHUMAJBHBIM CIIOCOO HM3MEPEHMSI M HCIOJIb30BATh HU3BECTHBIE
METO/Ibl OLICHKHU IOTPEIHOCTEN U3MEPEHHU;

UCCIIEIOBAaTh  3aBUCHMOCTH  MEXKAY  (PU3NYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHHI, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKkcHpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BUIe Tabnuil U TpaduKoB, AeTaTh BHIBOABI IO Pe3ybTaTaM HCCIEAOBAHNUS;

co0roaTh mpaBuia 0€30MacHOro TpyJa MpU MPOBEICHUHM HCCIEIOBAaHUMA B
paMKax yd4eOHOTro OJKCIIEpUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKON U MPOEKTHOU
NEeSATENbHOCTH C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000pyaOBaHUS,

pemiaTte pacy€THBIE 3a7adyd C SBHO 3aJaHHON (U3WYECKON MOJEIbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIHM3a YCIOBUS 33Ja4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEeoOXoauMble NIl €€ pEellIeHUs, NPOBOAUTH Pacdy€Tbl U OLICHUBATh PEaIbHOCTD
MIOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BETMINHBI,

pelaTh KAYeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIENIOYKY PACCYXKICHHM C OINOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH H
busnuecKkue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  PELIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHbBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
U TIPEJICTaBIICHUS Y4eOHOW W HAyYHO-MOMYJSIPHOM MH(POpPMAIIUU, TTOJTYIYCHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyto HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOLECCOB OKPYKAIOIIET0 MUpPa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
JUIst o0ecriedeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbA U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TpYIIE C BBIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO paclpenensaTh OOS3aHHOCTH W
IJIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLICHUBATh
BKJIaJ] KQXJI0TO U3 YYACTHUKOB I'PYIIIbI B PEIIEHHUE PACCMATPUBAEMOM MTPOOJIEMBL.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha TMPUMEpax Pojb U MeCcTo (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOW NEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
buznyecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETCH:
TOYEYHBIN AJIEKTPUYECKUH 3apsil, Jy4 CBETa, TOUEYHbIM UCTOYHUK CBETA, SIACpPHAas
MOJIeNIb aTOMa, HYKJIOHHas MOJENIb aTOMHOIO Sipa MpPH PEHIeHUH (PU3NYECKUX
3aj]1a4;

pacrnio3HaBath (pu3udecKue SBICHUS (MIPOIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JEHWCTBUS TOKA, B3aHMMOJIECHCTBUE
MarHuTOB, DJICKTPOMArHUTHAasE WHAYKIUSA, JEHUCTBME MArHUTHOTO TMOJs Ha
MPOBOJHUK C TOKOM M JBIKYUIUMHCS 3apsiji, DJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PACHpPOCTPAHEHHE CBETa, OTpaXE€HUE, MPEIOMIICHHE,
uHTeppepeHus, audpakuus W TONSpU3alMs CBETa, JHUCIEPCUsS CBETa,
dbotoanekTpudeckuit dpdekt (pororddekT), cBeToBOE NaBiieHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W MCKYCCTBEHHas

PaarOaKTUBHOCTb;
ONUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (DIEKTPUUYECKUE, MaArHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTb  Pa3M4yHbIX  Cped) U

AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), HCHONB3Yyd (U3MUYECKUE BEIMYUHBI:
ANEKTPUYECKUI 3apsijl, CHJla TOKa, JJIEKTPUUECKOE HANpSKEHHE, JIEKTPUYECKOe
COTIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, ANEKTPOABIDKYIIAS Chia, paboTa TOKa,
WHIYKIHWST MAarHUTHOrO moJjsi, cuwia Awmmepa, cwia JlopeHua, MHIYKTUBHOCTh
KATYILLKH, SHEPrusl JJIEKTPUYECKOrO W MArHUTHOrO IMOJEH, MEpUOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CHia TOKa B MpoLecce
FapMOHUYECKUX JJIEKTPOMATrHUTHBIX KoJieOaHuM, (POKYCHOE pacCTOsHUE U
ONTHYECKasi CHUJIAa JIMH3blL, NPU ONHCAHUM MPABUIBHO TPAKTOBaTh (PU3HUYECKHIA
CMBICII HCIOJNB3YEMBIX BEIWYUH, MX OO0O3HAYCHHS U EAWHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOUIME JAaHHYIO (PU3MYECKYI0 BEIUYUHY C JAPYTHMH
BEJINYMHAMU;

ONKCHIBATh H3YUYEHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHl, HCHOJIb3YS
dbu3nUecKkue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H



4acToTa CBETa, YHEPTHUs U UMITYJIbC (POTOHA, IEPUOJ TOTypacmaia, SHEPTUS CBSI3U
aTOMHBIX Si7Iep, MPU ONMUCAHWUU TMPABUIBHO TPAKTOBATh (U3UYECKUN CMBICIH
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W EJIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMU,
BBIYMCIIATH 3HAaUCHHE (PU3NYECKON BETUYHHBL;

aHAM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBICHUS, UCIOIB3YS (PU3NUECKUE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI IIOCJIEA0BATEIBHOIO U M1APAUIEIBHOTO
COEAMHEHUs] TMPOBOJHUKOB, 3aKoH Joyis—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
UHIYKIUH, 3aKOH NPSAMOJIUHEHHOTO PacHpOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHHE DWHIITEHHA sl PoTodddexTa,
3aKOH COXPAaHEHWS DHEPIUH, 3aKOH COXPAHEHMS HMITYJIbCA, 3aKOH COXpaHEHUs
IIEKTPUUYECKOTr0 3apsAJ]ia, 3aKOH COXPAHEHMsSI MAacCOBOIO 4YMCIA, IMOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHUE U YCJIOBHUS (TpaHUIbI, O00JIACTH)
MPUMEHUMOCTH;

ONpPENEIIATh HAIIPABICHUE BEKTOPA WHIYKIIMM MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amriepa u cuibl JIopeHua;

CTPOUTh W ONKCHIBATH H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI IO HCCICNOBAHUIO (PU3MYECKUX SIBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM INPSIMBIX M KOCBEHHBIX W3MEPEHMI: NPHU 3TOM
dbopmynupoBath npobieMy/3amady M TUNOTE3y Y4YeOHOro HSKCIEpUMEHTa,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO OOOPYIOBaHHUS, MPOBOJIUTH OMNBIT U
bopMyIIHpPOBATH BHIBOJII,

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEIUYMH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEpPEHUs M HCIOJIb30BATH W3BECTHBIC
METObI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
OpsIMBIX HM3MEPEHUI: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHpPOBATh
pe3ynbTaThl MOJYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHJE TAOIUI U
rpauKoB, 1enaTh BHIBOABI IO pe3yjIbTaTaM UCCIEI0BaHNUS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCICAOBAHUN B
paMKax y4eOHOIro OJKCIIEpUMEHTa, Yy4eOHO-UCCIEI0BATEIbCKOM U IMPOEKTHOU
NEATENBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemiath pacuy€THbIE 3a7aud C SIBHO 3aJaHHON (U3HUYECKOW MOJEINbIO,
UCIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJa4u
BEIOWPATh (DU3UYECKYI0O MOJECIb, BBIJACIITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEoOXomuMbIe NIl €€ PEIIeHUs, MPOBOAUTH PACUYEThl M OIICHWBATH PEaTbHOCTH
MOJIYYCeHHOTO 3HAYCHUS (PU3MUECKON BETNYUHBI,

pelIaTh KaueCTBEHHBIC 3a/1aUU: BHICTPAaNBaTh JJIOTUYECKH HETIPOTHBOPEUYHUBYIO
IIETIOYKY PACCYXXACHUI C OMOpPOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKUe SIBJICHUS,

WCIIOJIb30BaTh ~ MPU  PEIMIGHWH  yd4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
Y TIPEJICTAaBJICHUSI yYeOHOW M HAYYHO-TOMYJISIPHON HHQPOPMAIIUH, MOJTyICHHON W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIIM3UPOBATH MOTyYaeMyt0 HH()OPMAITHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAaIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyuaTh yCIOBUS UX O€30MMACHOTO MCIIOIH30BAHUS B MTOBCEIHEBHOMN
KU3HH,

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOS)KHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSICHCHHUE IPOIECCOB OKPYKAIOIIETO MHpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHHS MO (PU3MKE B MOBCEAHEBHOM KU3HU
i obecriedeHus: 0€30MacHOCTH TP OOpalleHHH ¢ MPUOOpaMu U TEXHUYCCKUMHU
YCTPONCTBAMH, JIJISI COXPAHCHUS 370POBbS M COOJIOIECHUS HOPM JKOJIOTHYCCKOTO
TOBEJICHUS B OKPYKAKOIIEN CPELE;

paboTaTh B TpyINIe C BBIMOJHEHUEM PA3JIMYHBIX COIUATLHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO paclpenensaTh OOS3aHHOCTH W
IUTAHUPOBAThH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIMsX, aCKBATHO OIEHUBATH
BKJIQJT KQXJIO0T0 U3 YYaCTHUKOB TPYIIIIEI B PEIICHNE pacCMaTPpUBaeMO MPOOJICMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HaumenoBaHue pa3ieioB u
TeM NPOrpaMMbI

KoanuecTBo 4acoB




Bcero

KonTpoabHbI
e padoThbl

IIpakTuyecku
e padoThl

Paznen 1.
OU3UKA U
METO/IbI
HAYYHOI'O
IMO3HAHUA

1.1 | ®u3uKa 1 METOABI HAYYHOTO

bu6mmoreka [IOK




TIO3HAaHUA

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

Hroro no paszneny

Pazpea 2.
MEXAHUKA
bu6nuoreka [JOK
21 Kuremariia > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2
Jluranka / https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
23 3aKOHBI COXPAaHEHUS! B MEXaHUKE 6 hitps-//m.edsoo.ru/7f41bF72
Utoro no pazneny
Pazpnean 3.
MOJIEKYJISIPH
A ®U3UKA U
TEPMOJIUHAM
HNKA
31 OCHOBBI MOJIEKYJISIPHO- 9 bubnnoreka [JOK
' KUHETUYECKON TEOPHUH https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
32 OCHOBbI TEPMOAMHAMHKH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS 5 bubnmorexa [IOK

BeniecTBa. Ma3zoBbIe MEPEXObI

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

Htoro no pazneny




Paznea 4.

SJIEKTPOAUHA
MHUKA
bu6nmmoreka [IOK
4.1 ONEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTOsTHHBIN 2NEKTPUYECKUN 12 bubnuorexa [JOK

TOK. TOKM B pa3IUYHBIX cpeaax

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

Hroro no paszneny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




11 KITACC

Ne i/

HaumenoBaHue pa3ieioB u
TeM NPOrpaMMbl

KoanuecTBo 4acoB




KounTtposabHbie IIpakTuyeckn
Bcero
padoThI e padoThbl
Pazpea 1.
SJEKTPOANHA
MHKA
L1 MarsuTtHoe 1moie. 1 1 3 bubnuotexa [JOK

SHCKTpOMaFHI/ITHaﬂ WHAYKIOUA

https://m.edsoo.ru/7f41c97¢

Hroro no paszneny

11

Pazpea 2.




KOJIEBAHUA U

BOJIHBI
)1 MexaHu4ecKkue u 9 bubmmorexa [JOK
' 3JIEKTPOMArHUTHBIE KOJIeOaHHs https://m.edsoo.ru/7f41c97¢c
) MexaHHYeCcKue U 5 bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
23 Orrmika 10 https://m.edsoo.ru/7f41¢97¢
Uroro no pazgeny 24
Paznen 3.
OCHOBBI
CIIEIIMAJIBHO
i TEOPUU
OTHOCUTEJIBH
OCTH
31 OCHOBBI cienUaNbHON TEOPUHU 4 bu6mmoreka [JOK
’ OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Paznea 4.
KBAHTOBAS
OU3UKA
4.1 OneMeHThl KBAaHTOBOM OITHUKHU 6 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.2 4
Crpocnne atoma https://m.edsoo.ru/7f41¢97¢
4.3 ATOMHOE SApO 5 bubmmorexa OK

https://m.edsoo.ru/7f41¢97c¢

Hroro no paszneny

15




Pazpen 5.
9JIEMEHTbBI
ACTPOHOMMUH
n
ACTPODPU3UKHU

5.1

DneMEeHTbl aCTPOHOMUU U
acTpou3uku

bubnunoreka [JOK
https://m.edsoo.ru/7f41¢97c¢

Htoro no pazneny

Pa3znen 6.
OBOBIIAIOIIE
E
INOBTOPEHHUE

6.1

O6o061maromiee TOBTOpPEHUE

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

4

Pe3epBHOE Bpems

3

OBIIIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68




IHOYPOYHOE IIVTAHUPOBAHUME
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Jlara
HU3yYeHUS




Bcero

KoHTposbHbI
e padoThI

IIpakTH4eckn
e padoThbI

®u3nka — HayKa O PUPOJE.
HayLIHI)IG METOAbI ITIO3HAHUA
OKPY’KaIOIIEro MUpa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c32e2

Ponb u MecTo pusuku B
dbopMupoBaHUU
COBPEMEHHOM HAYYHOUI
KapTUHBI MUPA, B
NPaKTUIECKOH NIeSATETbHOCTH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c33e6




JTonen

MexaHuueckoe JBHKCHHE.

OTHOCUTENBHOCTD
3 MEXAHUYECKOI'0 IBIKECHHUS. bubnnorexa [IOK
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHHUe
4 PaBHOMEpHOE bubnuorexa [JOK
MPSAMOJIMHEMHOE IBUKEHUE https://m.eds00.ru/ff0c3620
5 PaBHOyCcKOpeHHOE bub6nuoreka [IOK
MPSMOJIMHENHOE JIBUKEHHUE https://m.edsoo.ru/ff0c372¢
CBoOopaHOE MajieHue.
6 Yckopenue cBOOOTHOTO bubmorexa LHOK
https://m.edsoo.ru/ff0c39cc
MaJICHUs
KpuBonuHeliHoe 1BUXKEHUE.
7 JIBM>KeHHE MaTepuaIbHON bubamorera LHOK
https://m.edsoo.ru/ff0c3ada
TOYKH MO OKPYKHOCTH
IIpyuHIUIT OTHOCUTEIBHOCTH
g lNanunes. MuepuuanbHbie bubnuorexa [JOK
cuctemsbl orcueta. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [Ipunnun
9 cynepro3uuuu cuii. Bropoi bubnnoreka [JOK
3akoH HeroToHna mis https://m.edsoo.ru/ff0c3bed
MAaTepHAIBHON TOUKHU
10 Tpertwnii 3akoH HproToHa 117151 bubnuorexa [JOK

MaTCpHaJIbHBIX TOYCK

https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHUPHOTO
TaroreHus. Cuna TAXKECTH.
IlepBasg kocMuueckas

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3d00




CKOpOCTh

12

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c3el8

13

Cuna tpenus. Koo dumment
tpenus. Cuna
CONPOTHUBIICHUS IPU
JIBIDKCHHU TENa B )KUIKOCTH
WITU Ta3e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3{76

14

IloctynarensHOE U
BpalaTebHOE JBUKEHUE
a0COJTIOTHO TBEPIOTO Tea.
MowmenT cuibel. Ilnedo cubl.
VYcnoBus paBHOBeCHS
TBEPJIOTO TENA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynsc maTrepuanbHOU
TOYKH, CUCTEMBI
MaTEpUAJIbHBIX TOYEK.
Wmnynbe cunbl. 3akoH
COXPAHEHHUsI UMITYJIbCA.
PeakTuBHOE IBHKEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaboTta 1 MOITHOCTE CHIIBI.
Kunernueckas sHeprus
MAaTEepUAIBHOI TOUKHU.
Teopema 00 H3MEHEHUH
KMHETUYECKOU DHEPIUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToreHumansHas 3HEprUsl.
[ToreHmansHas SHEPrUst
yrpyro nepopMupoBaHHOM
npyxuHbl. [loTennmanbHas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a




SHEPTHUs Tea BOIHU3U
MOBEPXHOCTU 3eMJITN

18

IToTeHnmuanbpHbBIC U
HEIIOTEHIINAJIbHBIE CUJIBI.
Cas13b paboOTHI
HENOTCHITUAJIBEHBIX CHII C
H3MEHEHHEM MEXaHMISCKOM
SHEPIrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS MEXaHUYECKON
SHEPTrUu

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopatopHas pabota
«HUccnenosanue cBsI3u
pabOThI CHITBI C H3MEHCHHEM
MEXaHUYECKOW SHEPrUu Tela
Ha MpUMeEpe PacTsHKEHUs
PE3UHOBOTO KIyTa»

20

KonrponbHas padora mo
teMme «Kunemaruka.
Junamuka. 3aKkoHbI
COXpPaHEHHUS B MEXaHHUKE)

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKON
Teopun. bpoyHoBckoe
neuxenue. uddysus

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTBa. Moaenu CTpoeHus
ra3oB, JKHIKOCTEW U TBEPABIX
Tea




23

Macca monekyn. KonnuectBo
BemiecTBa. [locTosHHas
ABoraapo

24

TennoBoe paBHOBeCHE.
Temneparypa u €€
n3mepenue. [lkana
temnepatyp Llenbcus

25

WUneanpusrii raz B MKT.
OcnoBHoe ypaBHeHue MKT

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIieparypa
KakK Mepa CpeIHen
KMHETUYECKOU SHEPIUU
JBUKCHHS MOJIEKYI.
YpaBHenue Menpeneena-
Knaneiipona

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanpToHa. I'a30BEIC
3aKOHBI

28

Jlaboparopras padoTa
«Uccnenosanue
3aBUCUMOCTH MEXTY
napamMeTpamM# COCTOSIHUS
Pa3peKESHHOTO ra3a

29

N3onpoueccel B uacaaibHOM
rase u ux rpaduueckoe
IpeJICTaBICHNE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpenuss sneprus
TEPMOJIMHAMUYECKOI
CUCTEMBI U CTIOCOOBI €€
n3MmeHenus. Konngyecto

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952




TETJIOTHI U paboTa.
BHyTpeHHsIs sHEpTrUs
OJTHOATOMHOTO HJICaTLHOTO
rasa

31 Bunsl Teruionepenaun brbmmorexa [TOK
A ped https://m.edsoo.ru/ff0c5¢c36
Y nenbHas TEMIOEMKOCTh
BemiecTBa. KonmnuectBo
32 TETUIOTHI TIPH bubmorexa HOK
P https://m.edsoo.ru/ff0c5c36
Teruionepeaye.
AnnabaTHBIN MPoIIECcC
IIepBolii 3aK0H
TEPMOAVHAMUKHU U €r0 bub6nuorexa [IOK
33
IPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
U30IpoIeccam
HeobOpatumocTh mporieccoB B
34 npupoje. Bropoii 3akoH brbmmorexa [HOK
pHpose. P https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunuun neiicreust u KI1LJ] bubnuoreka [IOK
TETJIOBOM MaIIUHBI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapuo u ero KIT/I
37 DKOJIOTHYECKUE TTPOOIEMBI
TEIUIOHEPTETUKHU
O6o06manmui ypok
38 «MOHI:K JII;I Hazllr()bmnxa bubmmorexa [TOK
yIAp ' https://m.edsoo.1u/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KonTponbHas padota no
bu6mmoreka [IOK
39 teme «MouekynsipHas

¢duzuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50




TEPMOJAUHAMUKN»

[Tapoo6pazoBanue u

40 KoHJeHcauus. cnapenue u bubnnorexa [IOK
https://m.edsoo.ru/ff0c63b6
KUIICHUE
AOcomoTHas u
41 OTHOCHTEJIbHAS BIIAJKHOCTh brbmmorexa [TOK
. https://m.edsoo.ru/ff0c64d8
Bo3yxa. HacelmeHHslil map
Tépnoe Teno.
Kpucrannnueckue n
aMop(QHbIe Tena.
42 AHI/II)S((I))TpOHI/IFI CBOMCTB Bubmmorexa LIOK
https://m.edsoo.ru/ff0c65f0
Kpuctamios. JKuakue
KpucTauibl. COBpeMEHHbIE
MaTepHuabl
[LraBnenue u
43 KpUCTaJUIM3auus. Y 1enbHas bubnuoreka [IOK
TEIUIOTA IJIABJICHUS. https://m.edsoo.ru/ff0c6708
CyOnumarius
44 VYpaBHEHHE TEMIIOBOTO bubnuorexa [JOK
Oayanca https://m.edsoo.ru/ff0c6820
DnekTpu3aius Tel.
45 Onextpuueckuii 3apsn. [Isa bubamorera LOK
https://m.edsoo.ru/ff0c6bce
BU/JIA AJIEKTPUUECKUX 3aPsI0B
[IpoBoIHUKY, TUATIEKTPUKH U
46 MOJIyIPOBOIHUKH. 3aKOH bubmmorexa [IOK
COXpaHEHUSI INEKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc
3apsana
47 B3aumopeiicTBue 3aps10B. bubnuorexa [IOK

3akon Kynona. ToueuHsbrit

https://m.edsoo.ru/ff0c6ced




AIEKTPUYECKUI 3apsif

48

Hanpspoxk€aHocTh
AIEKTPUYECKOTO IOJIA.
IIpuHuun cynepno3sunuu
AIEKTPUYECKUX TTOJEH.
JInHnn HanpsKEHHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

49

PabGoTa cui
ANEKTPOCTATUYECKOTO MOJIS.
ITorenman. Pa3noctb
MMOTECHIINAIOB

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c6100

50

HpOBOI[HI/IKI/I " JUDSJICKTPHUKHU
B AJIEKTPOCTATUYECKOM IIO0JIE.
JuanekTpudeckas
MIPOHUIIAEMOCTh

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7018

51

DNEKTPOEMKOCTD.
Konnencarop

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD TIIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsHKEHHOT0 KOHAEHCaTopa

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pabota
"U3mepenue
AIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
MIPUMEHEHNE KOHAEHCATOPOB,
KOMMUPOBAJIBHOTO ammapara,
CTPYHHOIO MPUHTEPA.
DnekTpocTaTuueckas
3alIMTa. 3a3eMJICHHE




AIEKTPONPUOOPOB

55

DJeKTpUYECcKui TOK,

YCJOBHS €0 CYIIECTBOBAHUSI.
[TocTosuubi TOK. CHia TOKa.

Hanpsixenne.
Comportusnenne. 3akon Oma
JUTS ydacTKa Lenu

56

[TocnenoBarenbHoe,
napauiebHOEe, CMEIIaHHOE
COEJIMHEHHUE NMPOBOJIHUKOB.
JlaGopatopHas pabota
«M3yueHne cMenmaHHoro
COCJIMHEHUS PE3UCTOPOBY

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIIHOCTE
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1Jis MOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKON
uenu. Kopotkoe 3amMbIkaHue.
Jlaboparopnast pabota
«3mepenue D1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

ONeKTpOHHas IPOBOJAUMOCTh
TBEPABIX METAJLIOB.
3aBUCUMOCTh
COIPOTHBIICHUS METAIIJIOB OT
TEMIIEPATYPBI.
CBepxnpoBoIuMOCTb




60

DJIEKTPUYECKUI TOK B
BakyyMe. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

61

[TonmynpoBOAHMKH, X
COOCTBEHHAs M IPHUMECHAs
npoBoauMocTh. CBoicTBa
p—n-nepexoza.
[TonynpoBOAHUKOBBIE
puOOpbI

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUYECKUi TOK B
pacTBOpax M pacriaBax
AIIEKTPOJIUTOB.
DIEeKTPOTUTHUECKAS
JIACCOoLanus. DIEKTPOIU3

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTpUYECKUN TOK B razax.
CamocTosTeNnbHBIN U
HECAMOCTOSITEIIbHBIN pa3psil.
Monnus. [nazma

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DnexkTpuueckue mprudopsl U
YCTPOMCTBA U UX
MPaKTUIECKOEe IIPUMECHEHHUE.
[TpaBuia TeXHUKH
Oe3omacHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

65

O6o06maromuit ypok
«ONEeKTPOAUHAMUKA»

bubmoreka [JOK
https://m.edsoo.ru/ff0c88be

66

KonTponbhas padota no
TeMe «DIEeKTPOCTATHKA.
[ToCTOAHHBIN IIEKTPUUECKUI
TOK. TOKH B pa3inuuHbIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a




cpenax»

Pe3epBHbIii ypOK.
67 KonrponbHas padora no
TeMe "DieKTpoanHaMuKa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

Pe3epBHbIii ypOK.
68 O06o0maromuii ypok mo
Temam 10 kiracca

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




11 KITACC

n/n

Tema ypoka

KoaunuyecTBO 4acoB

JlaTa
HU3yYeHUS




Bcero

KonTposabHbI
e padoThI

IpakTnyeckun
e padoThI

ITocTostTHHEIE MArHUTHI M UX
B3aNMMOJICHCTBHE.
MarnautHoe noJsie. Bektop
MarHuTHOW MHIYKIIHH.
JIMHMM MarHUTHOM
WHIYKIUU

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c9778

MarunurtHoe 1mosue
MPOBOJIHUKA C TOKOM. OMBIT
Opcrena. Bzaumoneiictue
MIPOBOJTHUKOB C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe




JlaGopaTtopHnas pabota
«M3y4eHrne MarHuTHOTO
TIOJISl KATYIIKHA C TOKOM»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JleficTBHE MarHUTHOT'O MOJIS
Ha MPOBOJHUK ¢ TOKOM. Cuia
Awmmnepa. JlabopaTopHas
paborta «MccnenoBanue
JNEUCTBHUS TOCTOSIHHOT'O
MarHuTa Ha paMKy C TOKOM»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

JleficTBHEe MarHUTHOT'O MOJIS
Ha JABUXKYILYIOCS
3apspKeHHYH0 yactuily. Cuna
Jlopenna. PaGota cubl
Jlopenua

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpOMarHuTHas
uHaykuus. [Torox BekTopa
MarHuTHOi nHayKmu. J1C
MHAYKIHUU. 3aKOH
3JIEKTPOMArHUTHOMN
nHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHHUS
AJIEKTPOMArHUTHOMN

WHTY KITUFD

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NupykTuBHOCTB. SBIEHUE
camounaykiuu. JJ1C
CaMOMHIyKIIUU. DHEPIrust
MAarHUTHOTO MOJIsl KATYLIKH €
TOKOM. DJIEKTPOMArHUTHOE
noJie

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600




TexHuueckue yCcTpoicTBa u
UX IPUMEHEHHE:
MOCTOSTHHBIE MAarHUTHI,
3JICKTPOMArHUTHI,
SJICKTPOABUIATCIIb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX
YaCTUL, UHAYKLIUOHHAA NIeYb

10

O6o0maromuii ypok
«MarauTHoE IoJe.
DneKTpOMarHuTHas
AHOYKLIUSD)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtpomnsHast pabora o
TeMe «MarauTHoe mnouie.
DJIEKTpOMarHuTHast
WUHIYKLIHSD

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOJHBIE MEXaHHYECKUE
kosiebanus. ['apmonnyeckue
KoJieOaHus. Y paBHEHUE
TapMOHUYECKHX KOJICOaHUH.
[IpeBpanienue 3Heprun

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHnas pabota
«HccnenoBanue
3aBHCUMOCTH MEPHO/IA
MaJIbIX KOJIcOaHMit Irpy3a Ha
HUTHU OT JJINHBI HUTHU U
MAacChI Tpy3a»

14

KonebarenpHbBIN KOHTYD.
CBoOoHbIE
AJIEKTPOMArHUTHBIE
KOJICOAHHUS B HJICATBHOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




KOJIe0aTeIbHOM KOHTYE.
AHAOTHs MEXIY
MeXaHUYECKUMH U
AIIEKTPOMATHUTHBIMU
KOJICOAHUSIMH

15

®opmyrna Tomcona. 3akoH
COXPAHCHHUS YHEPTUH B
AeaIbHOM Koie0aTeIbHOM
KOHTYpE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o
3aTyXaroIIUX KOJICOAHHUSIX.
BriHyXeHHBIE
MEXaHHIECKUE KOJICOaHHS.
Pe3onanc. BeiHyX/1eHHBIE
3JICKTPOMArHUTHBIC
KoJIeOaHUs

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MOIIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JIEUCTBYIOIIIEE 3HAYCHHUE
CUJIBbI TOKA U HAIPSIKEHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop.
[IpousBoxacTso, nepenaya u
noTpeOJIeHUE IITEKTPUIECKOM
SHEepPruu

19

Y CTpolCTBO M MPAKTUYECKOE
pUMEHEHHE
AIEKTPUYECKOTO 3BOHKA,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




reHeparopa IepeMEeHHOTO
TOKa, JIMHUH 3JIeKTpoIepe1aq

20

DKOJIOTUYECKUE PUCKU ITPH
MIPOU3BOJICTBE
anekTposHeprun. Kynbrypa
HCITIOJI30BAHUS
3JIEKTPOIHEPIUH B
IIOBCEIHEBHOM XKU3HU

21

MexaHuueckre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHMSI.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUTMHA
BOJIHBL. [lonepeunsie n
IIPOJOJIbHBIC BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTs 3ByKa. BeicoTta
ToHa. TemOp 3ByKa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

3J'I€KTpOMaFHI/ITHI)I€ BOJIHBI,
MX CBOWCTBA U CKOPOCTb.
[Ixana 3eKTPOMarHUTHBIX
BOJIH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHuuMIBI pagnocBa3u U
TeneBuacHMA. Pa3zBuTne
CPEICTB CBS3H.
Paguonokarus

25

KonTtponsHas pabora
«Konebanust u BOITHBI»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc618

26

[Ipssmonunerinoe
pacnpoCTpaHEHHUE CBETA B

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cd350




OJHOPOJIHOM Cpene.
ToueyHbI HCTOYHUK CBETA.
JIyd cBera

27

OTtpakeHue cBeTa. 3aKOHbI
OTpakKeHUsI CBETA.
[NocTpoenue n3odpaxeHuii B
IUIOCKOM 3epKajie

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue cera. [lonHoe
BHYTPEHHEE OTpPaKEHUE.
[IpenenbHbIl yroa noaHoro
BHYTPEHHETO OTPaKEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cd 716

29

JlaGopaTtopHnast pabota
«3mepenue nokasaresns
MPETOMIICHUS CTEKIIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunsel. [Toctpoenue
M300paXeHH B TUH3E.
dopmysia TOHKOHN JTUH3BI.
VYBenu4yeHue JuH3bI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cddle

31

JlaGopaTopHnas pabota
«Hccnenosadnue CBONUCTB
U300paXeHHI B TUH3AX)

32

Hucnepcus cBera. CioxxHbIN
cocTaB Oeioro ceera. L[Ber.
JlaboparopHnas paboTa
«Habmonenne nucnepcuu
CBETa»

33

WNuTtepdepenus ceera.
Hudpakus cBeTa.
JudpakiuonHas pemeéTka

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ced22




[TonepeyHOCTh CBETOBBIX

bu6nmmoreka [IOK

34 BOJH. [lonspusanus ceera https://m.edsoo.ru/ff0cf02e
Ontuyeckue mpuOOps U

35 YCTPOMCTBA U YCIOBHS UX
0€30MacHOro NpPUMEHEHUS
['paHnLIBI TPUMEHUMOCTH

16 KJIACCUYECKOM MEXaHUKH. bu6mmoreka [IOK
[Tocrynatel crienranbHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTD

37 OJITHOBPEMEHHOCTH. bubmmorexa [JOK
3amejieHre BpEeMEHH U https://m.edsoo.ru/ff0cfa42
COKpAIllCHUE JITTUHBI
DHeprusi ¥ UMITYJIbC

18 PENSATUBUCTCKOM YaCTULIBI. bubnmorexa [IOK
CBs13p Macchl ¢ SJHEpruen u https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUs MOKOs
KonTtponsHas padora

39 «Ontuka. OCHOBBI bu6mmoreka [IOK
CIIeIMaIbHON TEOPHUH https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIILHOCTH

40 ®otonsl. ®opmyia [1nanka. bubnuoreka [IOK
DHeprust 1 UMITyJIbC HOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE BuGmiorexa LIOK

H Porospdexra. Ombrrst A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl Pororddexra.

42 YPaBHeH(?IiIe Bﬁ?;i)lTeﬁHa st bubmmorexa [OK

dororddekra. «Kpachas

https://m.edsoo.ru/ff0d015¢e




rparuia» Gororddexra

Hasnenue ceta. OnbITh 1.

bubmuoreka [JOK

43 H.Uﬂe6eﬂeBa. KuMideckoe https://m.edsoo.ru/ff0d04a6
JIEUCTBUE CBETA
TexHuueckue ycTponucTBa u
MPAKTUYECKOE MPUMEHEHHUE:

44 dboToreMEHT, HOTOIATUHK,
conHevHast OaTapes,

CBETOIUO/,
Pemenue 3anau o reme

45 «DJeMEeHThI KBAHTOBOM bubmorera [IOK

https://m.edso00.ru/ff0d0302
OTITHKH
Mopens atoma ToMcoHa.

46 OmnsiTe Pesepdopaa mo bubnnoreka [IOK
paccesHuIO O-4acTHULI. https://m.edsoo.ru/ff0d091a
[LmanerapHas Mozesb aToMa

bu6mmoreka [IOK
47 Hoctyxatet bopa https://m.edsoo.ru/ff0dOafa
N3nyyenue u nornoueHue
OTOHOB MPH TIEPEXO/IC
48 S)TOMa c ozlioro EpOBHSI bubmmorexa [IOK
N https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroul. Buasl
CIIEKTPOB
BonHoBBIE CBOIICTBA YaCTHII.
Bounsl ne bporis.
49 KopnyckynspHo-BoaHOBOMI bubmmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. ClloHTaHHOE U
BBIHY’KJICHHOE U3ITy4YCHHE
50 Orphrtie bu6nmmoreka [IOK

https://m.edsoo.ru/ff0d0fd2




panuoakTHBHOCTH. OTBITHI
Pesepdopna o
OIPEJICTICHUIO COCTaBa
PaZOaKTUBHOTO U3ITyYCHHS

51

CgoiictBa anbda-, Oera-,
FaMMa-I/IBJ'Iy‘-IeHI/ISI. BJ'II/ISIHI/IC
PaIMOAKTUBHOCTH Ha KHBBIC
OpTaHHU3MBI

52

OTKpbITHE IPOTOHA U
HeiTpona. M3otomnsl. Anbga-
pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amma-uzmydenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHble peakluu.
SlnepHblit peakTop.
[Ipo6nembl, MepCeKTUBEI,
DKOJIOTUYECKUE ACIIEKThI
AIEPHOMN SHEPrETUKH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEeHTapHbIE YaCTHUIIbI.
OTKpBITHE TO3UTPOHA.
MeToabl HaOIIOIEHUS U
PETUCTPALIUU 3JIEMEHTAPHBIX
yactull. Kpyrisliii cron
«DPyHIaMEHTAIbHBIE
B3auMOAeHCTBUI. EquHCTBO
(bu3nYeCcKOil KapTUHBI MUpay

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nH0r0 HeOdA.
Co3sBe3us, apKue 3BE3/bI,
IJTAHETHI, UX BUIUMOE




nemwxkenne. CoiHeyHas
cucremMa

56

Comnnue. ConHeunas
aKTHUBHOCTE. ICTOUYHHUK
sHeprun CoJHIa U 3BE3]T

57

3BE3bI, X OCHOBHEIC
XapaKTEPUCTUKH. 3BE3IbI
rJIaBHOM
MOCJIEIOBATEILHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE
MPEICTABJICHUS O
MPOUCXOXKICHUH U
sposronny CoJtHIa 1 3BE30

58

Muteunsiii [1yTs — Hama
I'anaktuka. [lomoxxenue u
nexenne CoHia B
TI"anaktuke. I'amakTukmy.
YeEpHble OBIPHI B SApPAX
raJlakTHK

59

Bcenennas. Pasoeranue
ranakTtuk. Teopus bonbiioro
B3pbIBa. PenukToBOE
u3nydyeHue. MeraranakTuka

60

Hepemennsie npo0iaeMbl
ACTPOHOMHH

61

KoHnTtponbHas pabota
«DNeMEeHTHI aCTPOHOMHUH U
acTpoUUKID)




62

O6o06matromuii ypok. Posb
(GU3MKYN U ACTPOHOMUU B
3KOHOMUYECKOM,
TEXHOJIOTUYECKOM,
COIIMAILHOM 1 3THYECKOI
chepax nesaTenbHOCTH
JenoBeKa

63

O6o06matomuii ypok. Pons u
MeCTO (PU3UKH U aCTPOHOMUHU
B COBPEMEHHOW HAYYHOU
KapTHUHE MUpa

64

Oo6o06maromuit ypok. Poib
¢duznueckoil Teopuu B
dbopMupoBaHUH
MpEJCTaBICHUN O
(du3nvecKoit KapTHHE MHUpa

65

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHUHBI MUPA B
00111eM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O MPUPOJIE

66

PesepBHbIii ypoOK.
MarsuTHoOE€ IoJIE.
DNIeKTpOMarHuTHas
WHTy KLU

67

PesepBHblit ypok. OnTuka.
OcCHOBBI CHIEIIMATIBHOM
TEOPUH OTHOCUTEIBHOCTH

68

Pesepnblii ypok. KBanrosas

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784




bu3nKa. DIEeMEHTHI
ACTPOHOMHMH U acTPOPUUKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI V11 YYHEHUKA

» dusuka, 10 kiace/ Mskumes I'.51., byxosues b.b., Corckuiit H.H. non
penakimueit [TapdpentreBoit H.A., AkunonepHoe o6iectBo «31aTenscTBo
«IIpocsemienue»

» ®msuka, 11 kmacc/ Makumes ['.J1., Byxosnes b.b., YUapyrua B.M. oz
penakmueit [lapdenteeBoit H.A., AknnonepHoe o6mectBo «3maTenscTBO

«IIpocsewenue»

METOANUYECKHUE MATEPHUAJIBI IS YUYUTEJA

®dwusuka. Paboune nporpammel. 10—11 knacc. ba3oBblii u yriyO0iaEHHBIN YPOBHH.
[[TaTtanuua A.B.

®usuka. [Toypounsie pazpadotku. 10 knacc. Caypos HO.A.

®dusuka. 10 knacc. (6a3oBbiit ypoBeHs). Mskuiies I'.4., byxosues b.b., Corckuii
H.H. (mox pen. I[TapdentreBoii H.A.)

®dusuka. 10 knacc. DnexkrponHoe npunoxenue (DVD) k yueObunky MsikuieBa
I'.41., byxoeuesa b.b., Corckoro H.H. (mox pexn. ITapdenTtreBoii H.A.)

®wusuka. Paboune nmporpammel. 10—11 knacc. ba3oBsiii u yriyOonéHHbINA ypPOBHH.
[[TaTtanuua A.B.

®dusuka. [Toypounsie pazpadotku. 11 knacc. Caypos HO.A.

®usuka. 11 knacc. (6a3zoBbiil ypoBeHb). Mskuiues ['.41., Byxosues b.b., Hapyrun



B.M.(mtox pen. [Tapdentperoit H.A.)

®dusuka. 11 knacc. nekrponnoe npunoxenue (DVD) k yueOuuky Msikuiiesa
I'.4., byxoBuesa b.b., Yapyruna B.M. (nox pea. [TapdentreBoit H.A.)

EI'D 2023 ®usuka. 32 Bapuanta. TunoBble BapuaHThl SK3aMEHAIMOHHBIX
3aJTaHUuN

Jlykamesa, HuctsikoBa

EI'D. ®usuka. HoBbll MOTHBIN CIPABOYHUK JJ1s1 TOATOTOBKHU K EI'D

[Typbimesa, PaTouiib

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
https://file.11klasov.net/13651-uchebnik-fizika-10-klass-mjakishev.html
http://class-fizika.ru/10_Ok.html?ysclid=l1xd86vd2r295072533
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-k-
uchebniku-myakisheva-sinyakova/
https://fipi.ru/?ysclid=11xd9cqutg464253307
https://ege.sdamgia.ru/?ysclid=lIxd9pm6a616541810
http://class-tfizik.ru/shiv.html?ysclid=l1xdcnah96653754757
https://resh.edu.ru/

https://nsportal.ru/user/310977/page/fizika-tsor






