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MNOACHUTEJBHAA 3AIINCKA

[Iporpamma mo Qu3uke 0a30BOr0 YpOBHS HAa YpOBHE CpeaHero oOIlero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUIl K pe3yjbTaTam
OCBOCHHSI OCHOBHOUM 00pa3zoBareidbHON Tporpammbl, mnpeacraBieHHbx B OI'OC
COO, a rtakxke c yuyérom (QenepanbHoil pabouell MpPOrpaMMmbl BOCIHUTAHUS U
KOHIIENIMKN TpernojaBanusi ydeOHoro mnpeamera «®Dusnka» B 00pa3zoBaTeIbHBIX
OpraHu3anusax Poccuiickoi deneparum, peATU3YIOIIHUX OCHOBHBIE
00pazoBaTebHbBIC MPOTPAMMBI.

Copnepkanue mporpaMmbl 1o (U3MKE HampaBieHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAy4YHOW KapTHHbI Mupa oOydaomuxcs 10-11 xmaccoB mpu
o0yueHur ux ¢usnuke Ha 0a30BOM ypPOBHE Ha OCHOBE CHCTEMHO-JESITEIIbHOCTHOTO
noaxona. IIporpamma no ¢usuke coorBercTByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMUHOCTHBIM, TPEIMETHBIM M METANpeIMETHBIM pPe3yIbTaraM
oOyueHMs, a TaKXKe YUYHUTHIBAET HEOOXOIUMOCTH peaTu3alui MEXIPEIMETHBIX
cBsA3ed (U3MKM C €eCTECTBEHHO-HAYUHBIMU Y4eOHbIMU TNpenMeTamu. B Heit
OTPENIETAIOTCS OCHOBHBIC IIENIM M3y4YeHUs (PU3MKU HA YpOBHE CpEeIHEro oO0IIero
00pa3oBaHusl, IIAHUPYEMBbIE PE3yIbTaThl OCBOEHUS Kypca (DPU3UKHU: JIMYHOCTHBIE,
MeTanpeaIMeTHbIE, MpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET:

e TUIAaHUPYEMBIC PE3yIbTaThl OCBOCHUS Kypca (U3MKK Ha 6a30BOM yYpOBHE, B

TOM YHUCJIE IPEeIMETHBIE PEe3yIbTaThI [0 TOJ1aM O0yUYEHUS;

e cojlepxaHue yueOHoro npeamera «Dusuka» Mo rojgaM o0ydeHuUs.

®du3zuka Kak Hayka O HaumOojee OOIMX 3aKOHAX IPHUPOJIbI, BBICTYMas B
KayecTBe yueOHOIO Npe/MeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUU 00 okpyxarorieM mupe. LkonbHBINA Kypc GUUKK — CUCTEMOOOPa3y oIl
JUISl €CTECTBEHHO-HAYUYHBIX y4EOHBIX MPEAMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB M SBJICHUN, M3yYaeMbIX XUMHUEH, OHUOJIOTHEH,
dbuzmdeckord reorpaduerd W acTpoHOMHeH. Vcmonap3oBaHWME W AKTMBHOE
npuMeHeHrne  (U3MYECKUX  3HAHWM  Ompelenser XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe IHEPreTHUKH, TPAHCIOPTa, OCBOCHHSI
KOCMOCA, TIOJIYYCHHS HOBBIX MAaTE€pPUAIIOB C 3aJaHHBIMH CBOMCTBAMHU W JIPYTHX.
N3ydenne ¢u3nku BHOCUT OCHOBHOM BKjIaag B (OPMUPOBAHUE ECTECTBEHHO-
HAYYHOW KapTUHBI MHpa oOyuawmuxcs, B (GOpMUpPOBAHHWE YMEHUN MNPUMEHSTh
HAYYHbII METOJ MO3HAHMS MPHU BBITOJTHEHUH UMM Y4eOHBIX HCCIEI0BaHUM.

B ocHOoBy kypca ¢Gus3uku Ay ypOBHS CpeaHero ooOImero o0Opa3oBaHUA
MOJIOKEH PSAJ  HIEH, KOTOpPhIE MOXHO paccMarpuBaTh KakK MPUHIIMIIBI €ro
OCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKU
3aBepUIEHHBIM, OH COJICPXKUT MaTepuajl U3 BCEX paslenoB (M3MKH, BKIIOUAET Kak
BONPOCHI KJIIACCHYECKOH, TaK U COBPEMEHHON (U3UKU.

Hoesa eenepanuzayuu. B cooTBETCTBUM C HeW Marepual Kypca (QU3HKU
00benMHEH BOKpPYr (¢u3nyeckux Teopud. Benymmum B Kypce sBisiercs
(dbopMUpOBaHUE TPENCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepHUU, BEIIECTBE U
noJie.

Hoesa eymanumapusayuu. EE peanuzanus npearosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO TMOTEHIMana (PU3NUECKOW HAyKH, OCMBICICHHE CBS3M Pa3BUTHSA
¢u3ukn ¢ pa3BuUTHEM OOHIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMU,
HPaBCTBEHHBIMHU U YKOJIOTUYECKUMH MPOOIEMaMHU.

Hoess npuknaowoii  nanpaenennocmu. Kypc ¢dwsuku  npeamnosiaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHMUYECKHX U TEXHOJIOTHYECKUX MPUIIOKECHHUMI
U3YYEHHBIX TEOPHIA U 3aKOHOB.

Hoes osxonoeusayuu peanusyercs IMOCPEICTBOM BBEICHHUS 3JIEMEHTOB
COJIepKaHUs, IMOCBAIIEHHBIX SKOJOTMYECKMM MpoOieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHHUKH U TEXHOJIOTH, a TakXke OOCYKIEHUs
npo0IeM paloOHATBHOTO MPUPOIOTIOIB30BAHUS M 9KOJIOTHYECKO O€30TaCHOCTH.

Crep>KHEBBIMH DJIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHusi SABISIOTCA (pu3mueckue Teopuu (hopMHpoOBaHHME MPEACTABICHUM O
CTPYKType MOCTpOeHUs1 (PU3NUECKON TeopuH, poiiun (pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX  TMPEACTABICHUSX O TPUPOJE, TPaHUIAX
OPUMEHUMOCTH TEOPH, JJIsI ONHCAHUS €CTECTBEHHO-HAyYHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-JesTeIbHOCTHRIA TOJAX0/A B Kypce (U3MKU peanu3yercs Npexie
BCEr0 3a CUET OpraHU3alUu SKCIEPUMEHTAIbHON JAESTENbHOCTH OOYYarOIIUXCH.
Jlns  Ga3oBoro ypoBHS Kypca (HU3MKM — OTO HCIHOJIb30BAaHHE CHUCTEMBbI
(pOHTaNBHBIX KPAaTKOBPEMEHHBIX JKCHEPUMEHTOB M JabopaTopHbIX pador,
KOTOpbIE B MporpamMme 1o (Qusuke oObEeIUHEHbI B OOUIUI CMHMCOK YYEHHUYECKHUX
npakTUYeckux paboT. BriieneHne B yKazaHHOM IepedyHe JabopaTopHbBIX padoT,
OPOBOAUMBIX  JJIsI KOHTPOJSL W  OIGHKH, OCYLIECTBISAETCS Yy4YaCTHUKAMHU
00pa3oBaTeNLHOTO TpoOIEcCa HUCXOAST U3 OCOOEHHOCTEH IUJIAaHUPOBAHUS U
ocHamleHusi kabunera ¢m3uku. Ilpu »>TOoM oOecmeunBaeTcs  OBJAJCHUE
00yyYaroUMMUCS YMEHUSMH MPOBOJMTH KOCBEHHBIE H3MEpPEHUs, HCCIIEOBaHUS
3aBHCUMOCTEH (U3MYECKMX BEIWYMH M IOCTAHOBKY OIBITOB IO HPOBEpKE
NPEAJIOKEHHBIX TUIIOTES.

bonbuioe BHUMaHUE YIENAETCS PELICHUI0 PACUYETHBIX M KaueCTBEHHBIX
3anay. [Ipu sTom Ui pacu€THBIX 3aja4 MNPUOPUTETOM SIBJISIIOTCA 3a7addl C SIBHO
3aJaHHON (PU3MYECKON MOJIEbI0, MMO3BOJISIONINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK W3 OJIHOTO paslienia Kypca, TaK W UHTETPUPYsI 3HAHUS U3
pa3HbIX pasnenoB. JJisi KaueCTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIIOTCS 3aJaHHs HA
00bsiCHEHHE TMPOTeKaHusi (U3MUECKUX SBICHUH U TPOILECCOB B OKPYKAOIICH
XKU3HU, Tpedyrolue BbIOOpa (U3MUECKOW MOJENU Uil CUTyallMd MPaKTHUKO-
OPHUEHTUPOBAHHOTO XapakTepa.
B coorBerctBunm ¢ T1peboBanusimu DPI'OC COO k MarepualnbHO-
TEXHUYECKOMY OOECIeYeHn0 Yy4eOHOro mpoiecca 0a3oBbIM ypOBEHb Kypca
¢bu3UKN HA YPOBHE CpelHEro odiiero 00pa3oBaHus JOJIKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHOro kabuHera (PU3MKU WIM B YCIOBHUSX WHTETPUPOBAHHOTO KaOHWHETa
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIa. B kaOwHeTe (U3HKK TOIKHO OBITH
HeoOxoauMoe JaboparopHoe OOOpyIOBaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpamMMme 1o (pu3MKe yYCHHUECKHX MPAKTUYECKUX PadoT U JEMOHCTPAIMOHHOE
o6opytoBaHHKE.
JleMoHcTpalionHoe obopyaoBanue (HOpMHpPYETCss B COOTBETCTBHHU C
OPUHIIMIIOM MUHUMAIbHOW JIOCTATOYHOCTHU U  OO€CleYyMBaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TMporpaMMe 1o (HU3MKe KIFOYEBBIX JEMOHCTpAlUil ISt
UCCIICIOBAHUS ~ W3Y4YaeMbIX  SBICHMA W  TPOILECCOB, OMIHUPUYECKUX U
byHIaMEHTAIBLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGoparopHoe 00OpyAOBaHUE [JII YUYCHHYECKUX TNPAKTUYECKUX padoT
dbopmupyeTcss B BHUJIE€ TEMATHUYECKUX KOMIUIEKTOB M OOecleuuBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JByX oOydarommuxcs. TemMaTuyeckue KOMIUIEKTHI
1a00paToOpHOTO O00OPYAOBaHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMILIEKCHOM
UCITIOJIB30BAaHUM AHAIOTOBBIX W HUGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJI€ IU(POBBIX Ta00PATOPHUIA.
OCHOBHBIMU TIEJISIMU U3YUY€HUSI (PU3UKU B 0011IeM 00pa30BaHUU SIBIISIIOTCS
e (opMupoBanue wuHTEpeca W CTpeMJCHHS OOyYalONMXCS K HAyYHOMY
W3yYCHHUIO TIPUPOJBI, Pa3BUTHE HMX HWHTEIJIEKTyaIbHBIX M TBOPYECKHX
CITOCOOHOCTEH;

e pa3BUTHE MPEICTABICHUI O HAyYHOM METOJI¢ TO3HAHUS U (HOPMHUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIIECHHUSI K OKPY>KAIOIIUM SIBICHUSIM;

e (opMUpOBaHHME HAYYHOTO MHPOBO33PEHHUSI KaK pe3yibTaTra HU3y4YeHUs
OCHOB CTPOCHHUSI MaTepuu U QyHIAMEHTATbHBIX 3aKOHOB (DU3UKHU;

e (QopMupoBanme yMeHHUH OOBACHATH SBIEHUS C  HCIOJIb30BaHUEM
(bu3MUeCcKUX 3HAHWI U HAYYHBIX JOKA3aTelIbCTB;

e (opmupoBaHUE TMPEACTABICHUN O PONU (DU3UKU NI Pa3BUTHUS JPYTUX

€CTeCTBEHHBIX HAYK, TEXHUKH W TEXHOJOTHIA.

JlocTimkeHne ATHX IeNield oOecreunBaeTCs peleHHeM CIEeIYIONX 3a7ad B
npoIiecce U3yueHus Kypca (PU3UKM Ha YPOBHE CpPEAHEro 00Iero o0pa3oBaHus:



e TmpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o0mmx bu3HUecKuX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAst MEXaHUKY,
MOJIEKYJISIDHYIO  (PM3HKY, JJIEKTpPOJWHAMHUKY, KBaHTOBYIO (M3UKYy U
AIIEMEHTHI acTpOPU3UKU;

e (QopmMuUpOBaHHE YMEHUI TMPUMEHATh TEOPETUYECKUE 3HAHWS IS
OObsICHEHHsS] (U3NYECKHUX SIBJIEHUH B TpUPOJEe U ISl [PUHATUSA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HM;

e OCBOGHHME CHOCOOOB pEIIeHUs Ppa3IMYHBIX 3aJad C SBHO 3aJlaHHOM
¢busnyeckoil Mojaenblo, 3a7ad, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3JaHue (PU3NYECKOW MOJIEH, aIeKBATHON YCIOBUAM 33]1auu;

e TMOHMMaHHE (U3UUYECKUX OCHOB M MPUHIUIOB JEHUCTBUS TEXHHYECKHUX
YCTPOMCTB M TEXHOJOTHUYECKHUX IMPOIIECCOB, MX BIUSHUSA HA OKPYIKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJaMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHHSI U MPOBEIACHUS
(bu3MUeCKNX DJKCINEPUMEHTOB, aHalW3a W UHTEpIpeTanuu HHpopMaImm,
OTIpEeIeTIEHUs] TOCTOBEPHOCTHU MOJYyYEHHOTO pPe3yibTaTa;

e CO3JaHHE YCIIOBHM IS pa3BUTHA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM e TEIHHOCTH.

Ha wusyuenune ¢usuku (06a30Bblii ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanusi otBoauTCcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B He/ieli0), B
11 xmacce — 68 vacoB (2 yaca B HEZIEIIO).

[Ipenmaraemplii B mporpamme 1o (U3MKE TMepedYeHb JIalOpaTopHBIX U
NPaKTUYECKUX PadOT SBISIETCS PEKOMEHAOBAaHHBIM, YUYMTENIb JI€JA€T BBIOOP
npoBeAeHUsT J1abopaToOpHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEH 00yJaromMXCsl.



COILEP KXAHUE OBYUYEHUA
10 KJIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTO MTO3HAHUS

®usznka — Hayka o mnpupojne. Hayunbsle METOABI MO3HAHUS OKPYKArOLIErO
mupa. Ponp JKCnepuMeHTa W TEOpHUM B MPOLECCE MO3HAHUS MPUPOJIBL
DKCcIepUMeHT B (U3HUKE.

MonenupoBanue (pu3MUecKUx sBJIEHUNH U MpolieccoB. HayuHble TMIOTE3BI.
dusnueckue 3aKOHbl U TeOpuH. ['paHuIBl MPUMEHMMOCTH (DU3MYECKUX 3aKOHOB.
[IpuHUMI COOTBETCTBUS.

Pons u mecto ¢usuku B (GOpPMHUPOBAHWU COBPEMEHHOW HAyYHOW KapTHUHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ UMGPOBBIE HM3MEPUTEIbHbIE NPHUOOPHL, KOMIIBIOTEPHBIE
JATYUKHU.

Pazgen 2. Mexanunka

Tema 1. Kunemamuxa

Mexannueckoe aBwxkeHHE. OTHOCHTEIBHOCTh MEXAHMYECKOTO JBHKECHHS.
Cucrema otcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeAHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHE MATEpUAIbHOM TOYKH, MX MPOEKIHMH HA OCH CHCTEMBbl KOOpPAWHAT.
CioxeHue nepeMenieHuid 1 CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MpSIMOJUHEWHOE JBMkeHHe. [paduku
3aBUCUMOCTH  KOOPJWHAT, CKOPOCTH, YCKOPEHHsA, IyTH W MEPEMEIIECHUs
MaTepUaIbHON TOUKHU OT BPEMEHHU.

CBoOoHOE MajieHne. Y CKOpeHUe CBOOOIHOTO IMa ICHUsI.

KpuBonuneiiHoe  ABWKEHHE. J[BMKEHHME  MaTEpUaIbHOM  TOYKH  IIO
OKPYKHOCTH C ITOCTOSTHHOU II0 MOAYJIKO CKOPOCTBHIO. YTJIOBass CKOPOCTh, TUHENHAS
ckopoctb. [lepuon u yacrora oOpaienus. L{eHTpocTpeMUTENILHOE YCKOPEHHE.

TexHudyeckne yCTpOMCTBA W MPAKTHUUECKOE MPUMEHEHHUE: CHUIOMETD,
JBW)KCHUE CHAPSIJOB, LICTIHBIE U PEMEHHBIE MEPEIAYH.

Jlemoncmpayuu

Mogenbs cHCTEMBI OTCUETA, WLIIOCTPAlUsd KUHEMATHYECKHX XapaKTEPUCTHK
JIBUKCHUS.

[IpeoOpa3zoBaHue NBMKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM MPOCTPAHCTRE.

HaGnronenune aBmkeHHsl Tella, OpPOIIEHHOTO MOJi YIJIOM K TOPHU30OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHus CBOOOIHOTO MaIeHusI.

Hanpasnenue ckopocTu npu ABUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

N3ydyeHue HEpaBHOMEPHOTO JIBMXKEHUSI C LIEJbIO ONPEAEIEHUS MITHOBEHHOM
CKOPOCTH.

HccnenoBanue COOTHOUIEHUS MEXAY IyTSIMH, NPONACHHBIMU TEJIOM 3a
IIOCJIEAOBATENIbHBIE PABHBIE IPOMEXYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM
JBIKCHUM C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBMXKEHUS MIApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBu>xXeHHs Teia, OPOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  [ammies.  llepBeii  3akoH  HproTtona.
NuepumanbHble cCUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cynepnio3unuu cui. Bropoil 3akon HeroToHa
JUJIsl MaTepUaibHOM TOUKU. Tperuit 3akoH Hpr0TOHA 1714 MarepuanbHbIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cwmia Tsoxectn. IlepBas kKocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, CKoyibKeHus, kauenus). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIbXKEHUs U cuiia TpeHus nokos. Kosadduuuent tpenus.
Cuita conpOTUBIICHHS TIPU IBUKEHUU TENa B )KUAKOCTH WM Tas3e.

[ToctynarenbHOE U BpalaTelbHOE ABMKEHUE a0COIOTHO TBEPJIOTO Tea.

MoMeHT cuiabl OTHOCUTENBHO OCU BpameHus. Ilmedo cunbl. Ycnosus
paBHOBECHUS TBEPAOIO TENA.

TexHuyeckne yCTpoOWCTBA W MPAKTHUECKOE MPUMEHEHUE: MOIIUITHUKH,
JNBW)KECHUE MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue UHEpLUU.

CpaBHeHHE Macc B3aUMOJICUCTBYIOLIUX TEI.

Bropoi 3akon HproToHa.

N3mepenune cu.

CrnosxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Ae(pOopMaluu.

Hesecomocts. Bec tena nmpu yCKOpEHHOM NOABEME U MAJCHUU.

CpaBHEHHME CUJI TPEHHUSA MOKOS, KAUCHUS U CKOJIbKCHHUS.

VYcmoBus paBHOBECUS TBEPAOTO Tena. Buasl paBHOBeCHs.

Yuenuueckuii sxcnepumenm, rabopamopsie pabomaol

N3ydenue nBuxeHHst Opycka Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPY>KUHE U
PE3UHOBOM 00pasIie, oT ux aehopMaluu.

HccnenoBanue yciioBUI paBHOBECHsS TBEPAOTO TeEla, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKOHbL COXPAHEHUA 6 MEXAHUKE

NmMnynbc MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHAIbHBIX TOYEK.
NmMmnynec cuibl M HM3MEHEHHE HMILyJbCa Tejla. 3aKOH COXPAaHEHHs HMITyJIbCa.
PeaktuBHOE NBUXEHUE.

Pabora cuibl. MOITHOCTh CHITBL.

Kunernueckass sHeprus marepuaibHOW TOUKU. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPTHH.

[TorenumanbHas SHEPIHUs. [TorenumanbHas SHEPTHUS YIIPYyTo
nedhopMUpOBaHHON  TpykuHBL.  [loTeHIManbHas  SHeprust Tena  BOIU3H
MOBEPXHOCTHU 3EMJIH.

[ToTeHMaNIbHBIE u HETMOTEHUNAbHbIC CUJIBL CBsi3b paboThI
HEMOTEHUMAIBHBIX CWJI C W3MEHEHUEM MEXAHWYECKOW DSHEPIrUU CHUCTEMBI Tell.
3aKOH COXPAHEHHSI MEXAHUYECKOW SHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne yCTpPOWCTBA U TMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOTMED,
NPYXKUHHBIA MHUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTnBHOE IBIKEHUE.

[lepexoa NOTEHIIMATBLHON SHEPTUU B KHHETHUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yuenne aOCONIOTHO HEYINPYIroro yjaapa C HOMOIIbIO JBYX OJWHAKOBBIX
HUTSHBIX MAasITHUKOB.

UccnenoBanue cBsizu pabOThI CHIBI ¢ U3MEHEHHUEM MEXaHMUECKOW IHEpTruu
TeJa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Paznen 3. MoJgiekyasipHasi pu3nka M TepMOAMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKON TEOPUHM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep BKEHUS WU
B3aUMOJCUCTBUSA YacTHI[ BemecTBa. MoJenu CTPOCHHS Ta30B, JXKHIKOCTEH H
TBEPABIX TET U OOBICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3mepsbl Mmosiekyi. KonnuectBo Bemectsa. [locrosinnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ msmepenue. lllkana temneparyp
Lenbcus.



Monens  ugeanbHoro ra3za. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKON TEOpUM HACAIBHOTO Ta3a. AOCOJIOTHAas TeMmIeparypa Kak Mepa
CpEIHEW KUHETUYECKOW HHEPruy TEIUIOBOTO JBWXEHHS dacTull rasza. [llkana
temneparyp KenbBuHa. ['a3oBble 3akoHBI. YpaBHeHHe MenpaeneeBa—Kianeipona.
3akoH [lanbToHa. M30mpouecchl B UACATBHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BeliecTBa. ['paduyeckoe MpeAcTaBICHUE U3OIMPOLECCOB: H30TEpMa, H30X0pa,
u3o0apa.

TexHuyeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, (ororpadpuu
MOJIEKYJI OPTaHUYECKUX COETUHEHUM.

OmnpiTel 110 1M PY3UH KUIKOCTEH U ra3oB.

Moaenb 6pOYHOBCKOTO JBHXKEHHUSI.

Mopens onbita [lITepHa.

OmnbIThI, JIOKA3bIBAIOIIINE CyLIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBUS.

Moenb, WLTIOCTpUpPYIOLIas MPUPOAY AABICHUS Ta3a HA CTEHKHU COCY/Ia.

OnbIThl, WITIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS HACAIHHOIO Tasa,
U30TPOLIECCHI.

Vuenuueckuii sxcnepumenm, rabopamopusie pabomawl

Omnpenenenre Macchl BO3JlyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyPhI BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY NapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoOuHAMUKU

TepMoanHamuyeckass cucteMa. BHYTpEHHSSI 3HEPTHUS TEPMOJMHAMHUYECKOUN
CUCTeMBI U criocoObl €€ m3meHeHus. KonndyecTBo TerioTel U paborta. BHyTpeHHs s
SHEPIUs 0JTHOATOMHOTO U€aTBbHOTO rasa. Bunsl  Temnonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIMS, M3JIyUYCHHE. YIeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTHI MpU TEIIIONEpeaaye.

[Tonsitue 00 anuabatHoMm mpouiecce. I[lepBhIi 3aKOH TEPMOIUHAMUKHU.
[IpuMeHeHne nepBOro 3aKOHA TEPMOJMHAMUKHM K H3ompoueccam. I'padpuueckas
UHTeprperanus: paboThl rasa.

BTtopoii 3akon TepmoaunHamuku. HeoOpaTumMocTh MporeccoB B IPUPOJIE.

TeroBele  MammHbl.  [IpUHIMOBL  JEWCTBUS  TEIUIOBBIX — MAalIUWH.
[Ipeobpa3zoBanus sSHeprud B TeEIUIOBbIX MaiminHax. KosdduuueHt mnone3Horo
nerictBus TerioBor wmamuHbel. [lukn KapHo u ero ko3gdUIMEHT MOJIE3HOTO
JeHCTBHS. DKOJIOTUYECKUE MPOOIIEMBI TEIIIOIHEPTETUKH.



TexHuyeckre yCTpONMCTBA W MNPAKTHUUECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJOIMIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW HHEpruM Tejina MNpPU COBEPUICHUH PaOOThI: BBLIET
npoOku u3 OYTHUIKA MOJ JAEUCTBHEM CXKATOrO BO31yXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe myTéM TpeHHs (BUACOAEMOHCTPAIINS).

W3meHeHne BHYTpEHHEN YHEpruu (TeMIeparyphl) Tella Mpu Terionepeaaye.

OmplT 1O aanabaTHOMY pPaCHIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoi TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPaHMsI, PEAKTUBHOTO
JIBUTATEIA.

Vuenuueckuti sxcnepumenm, rabopamopuvie pabomaol

N3mepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusa eeujecmea. Dazoevie nepexoonvl

[TapooOpa3oBanne u koHjeHcamms. Mcnapenue n kurmeHue. AOGCOTIOTHAsS
OTHOCHUTEIIbHASI BJIAXHOCTh BO31yXa. HachlmeHHbI mnap. YaeiabHas TerioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIEPATYpPhbl KUIIEHUSI OT JaBJICHUSI.

Teépnoe teno. Kpucramnuueckue u amopdubie Tena. AHU3OTPOIUS CBOMCTB
kpuctaimioB. Kuakue kpucramnabl. CoBpeMeHHble Marepuanbl. llnaBienue u
KpUCTAIUIM3aus. Y AelbHas TerioTa miaBieHus. Cyonumarus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHME: TUTPOMETP U
NCUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYUYEHUS] COBPEMEHHBIX MaTepHUaIoB, B
TOM YHCJIE HAHOMATEPUAI0B, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOJNCTBa HACBIIIEHHBIX MapoOB.

Kurienue npu NOHMKEHHOM JaBJICHUU.

CriocoObl U3MEpEHUs BIAXKHOCTH.

HaGnronenne HarpeBaHus U IJIaBJICHUST KPUCTAIMUECKOTO BEIIECTRA.

JleMoHCTpaus KpUCTaiios.

Vuenuueckuii sxcnepumenm, rabopamopusie pabomaol

N3MepeHrie OTHOCUTETLHOU BIAXKHOCTH BO3IyXa.

Pa3nen 4. JiekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzauus Tel. ONEKTpUYECKUuM 3apsana. JlBa Buaa 3IIEKTPUYECKUX
3apsioB. [IpOBOOHUKH, AUANEKTPUKKA M TOJIYNPOBOJHHUKU. 3aKOH COXPAHEHHUS
3JIEKTPUYECKOTO 3apsija.
BszaumopeiictBue 3apsaoB. 3akoH KynoHa. ToueUHBIN 2JIEKTPUYECKUI 3apsi.
OnekTpuyeckoe 1mose. Hampsok€HHOCTh  3nekTpuueckoro mouss. [IpuHiun



CYHEPIO3ULMH JJIEKTPUUYECKUX TNOJIeW. JIMHUKM HanpsyKEHHOCTH AIEKTPUYECKOTO
HOJISL.

PaGorta cunm  osmekrpocrarmdyeckoro  moss.  [lorenmman.  PasHocTh
NOTeHIHAN0B. [IpOBOJNHMKM M JIMAIEKTPUKM B  DJIEKTPOCTAaTUYECKOM IOJIE.
JluanexTpudeckas MpOHULIAEMOCTb.

DnekTpo€MKoCcTh. KoHaeHcaTop. DIeKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKeHHOTO0 KOHIEHCATOpa.

TexHuuecKre YCTpOWCTBA W NPAKTUYECKOE TNPHUMEHEHHE: AIIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN aIlllapar, CTPYMHbIN IIPUHTED.

Jlemoncmpayuu

YCTpOKCTBO M MIPUHLMIT IEUCTBUS DJIIEKTPOMETPA.

B3aumopeiicTBue Ha’IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TEll.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAsI 3AILUTA.

JIM3IEKTpUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCcaropa OT IUIOLIAAu
IUTACTHH, PACCTOSIHUS MEKIY HUMHU U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomoi

N3Mmepenne a1ekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmoannstii 31ekmpuveckuii mok. Toxku 6 paziuunvix cpeoax

ONEKTpUYECKUA TOK. YCIOBUSA CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
Uctounuku toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma [iiis ydacTka Lenm.

DJEKTPUYECKOE CONPOTHUBJIICHHE. YIECIBHOE CONPOTUBJICHHE BELIECTBA.
ITocnenoBarenpHOE, NapAJIENBHOE, CMEILIAHHOE COEAUHEHUE MPOBOJHHUKOB.

PaGota onekrtpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MougHOCTh
IEKTPUIECKOTO TOKA.

ONEKTpOIABWKYIIAs CHJIa W BHYTPEHHEE CONPOTHMBIICHHE HCTOYHHKA TOKA.
3akoH OMa J11 NOJHOM (3aMKHYTOM) 3nekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAss  NPOBOAUMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTHUBIIEHHUS METAIJIOB OT TeMIiepaTypsl. CBEpXIPOBOIUMOCTb.

DIEKTpUYECKUIA TOK B Bakyyme. CBOMCTBA ANEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CobOcTBeHHas 51 IIPUMECHAs IIPOBOJIMIMOCTD
noJiynpoBoIHUKOB. CBolicTBa p—n-niepexoa. [loaynpoBogHUKOBBIE TPUOOPHIL.

ONexkTpu4ecknid TOK B pacTBOpax M  paciulaBax  JIEKTPOJIMTOB.
DNEKTPOIUTUYECKAST JTUCCOLMALNSA. DIEKTPOJIU3.



OnekTpudyeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAaMOCTOSATEIbHBIN
pazpsan. Monuus. [1nazma.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: aMIepMETp,
BOJBTMETpP, pPEOCTaT, MCTOYHUKUA TOKA, DJIJIEKTPOHArpeBaTENbHbIE MPHUOOPHI,
3IEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBICHUS, BaKYYMHBIA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, NOJTYTPOBOIHUKOBBIN JUO/, ralbBAHUKA.

Jlemoncmpayuu

W3MepeHne Cuiibl TOKA U HAIPSKEHMUS.

3aBHUCHUMOCTh COTIPOTUBICHUS LMJIUHJIPUYECKUX MPOBOJHUKOB OT JJIWHBI,
IUTOIIAJY MTONIEPEYHOTO CEYEHUSI U MaTepuaa.

CMemaHHOe COEMHEHUE POBOIHUKOB.

[IpsiMoe wu3MepeHue DIeKTpOABWXKYyILIeH cuinbl. KopoTkoe 3aMblkaHuE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBHCHUMOCTb CONIPOTUBIICHHUSI METAIIIOB OT TEMIEPATYPHL.

[IpoBOIUMOCTB BJIEKTPOIIUTOB.

HckpoBol pazpsaa U MpOBOAUMOCTb BO3AYyXa.

OHOCTOPOHHSISA MPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3ydyeHue cMenaHHOTO COEAUHEHUSI PE3UCTOPOB.

N3MepeHnne »neKTpOIBMKYIIEH CWIbl UCTOYHHKA TOKA U €ro BHYTPEHHETO
COIIPOTHUBIICHHUS.

HaOnrogenue snekTposinsa.

MesknpeaMeTHbie CBSI3U

N3yuenne kypca ¢uzuku 6a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
YUYETOM COJIEPIKATEIIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MAaTE€MAaTHKH,
OMOJIOTUM, XUMUH, TeOTPAPUU U TEXHOJOTHH.

Meoicnpeomemuvie noHamusi, CBA3aHHbIE C M3yYEHHEM METOJOB HAYUYHOTO
MO3HAHUS: SIBICHUE, HAy4HbId (akT, rumore3a, ¢u3nueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIFOICHHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICNIh, U3MEPECHUE.

Mamemamuxa: pellleHHEe CUCTEeMbl ypaBHEHUH, JuHeWHas (QyHKIMs,
napabona, runepOona, ux rpadukud U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI ¥ UX NPOEKIMHA HA OCH KOOPJHHAT, CII0)KEHUE BEKTOPOB.

buonoecus: mexannueckoe NIBWXXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEII000OMEH JKMBBIX OPTaHU3MOB (BHUIBI TEIUIONEpEay, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B )KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOECHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEJ, JKUAKOCTEH U



ra3oB, DJICKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHUYECKAS JIHCCOLMALIMS,
rajibBaHUKa.

l'eoepaghus: BMaxXHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocusn: mnpeoOpa3oBaHUE ABMKEHHN C HCMOJIB30BAaHHUEM MEXaHHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJUIMIIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHUKE (pakera, BOAOMET M JpYyrue), IBHUraTelib BHYTPEHHEIO
CropaHusi, nmapoBasi TypOuHa, OBITOBOW XOJOJMWIBHUK, KOHAUIMOHEP, TEXHOIOTUU
MOJyYEHUsI COBPEMEHHBIX MATEpHUAIOB, B TOM YHUCJIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTUHU, SJEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
KCEpOKC, CTpYMHBIN IIPUHTED, 3JIEKTPOHArpeBaTelIbHbIE npuodopHI,
AIIEKTPOOCBETUTENbHbIE TPUOOPHI, raTbBaHHKA.

11 KJJACC

Paznen 4. DiekTpoanHaMuUKa

Tema 3. Macnummnoe noJe. I1eKmpoOMaZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHuThl.  B3auMoAeWCTBME  MOCTOSIHHBIX ~ MAarHWTOB.
MarautHoe mnoJie. Bekrop wmarnutHOM wuHaykuuu. [lpuHimmn cynepno3uiuu
MAarHuTHBIX MoJied. JIMHMM MarHuTHOM WHAYKUMU. KapTuHa JIMHUNA MarHuTHOW
WHIYKIWHU TOJISI IOCTOSTHHBIX MAarHUTOB.

MarnutHoe mMoOJie TNPOBOJHHKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MarHUTHOTO MOJIS JJIMHHOTO MPSIMOrO0 MPOBOJHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYLIKU ¢ TokOM. OnbIT Opcrena. BzanmoaelcTBre mpoBOIHUKOB C
TOKOM.

Cuiia AMmnepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna JlopeHua, e€ MOayJib U HanpaBjeHUe. [[BukeHHUE 3aps>KEHHON YacTHUIIbI
B OJIHOPOJIHOM MarHUTHOM moJjie. Pabota cuisl JlopeHria.

SIBieHUE DNEKTPOMArHUTHOM HMHAYKIMU. [IOTOK BEeKTOpa MarHUTHOU
UHAYKIMHA. ODJEKTPOABIKYILAS CHUJIa MHAYKIUU. 3aKOH BJIEKTPOMArHUTHOM
unnykuuu dapanes.

BuxpeBoe »siekTpuueckoe TMoJie. DJEKTPOABIKYINAs CWia HWHIAYKIUA B
MPOBOJHUKE, NBUKYIIEMCS MTOCTYNAaTEIbHO B OJJHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHaykTUBHOCTh.  SIBI€HME CAMOMHAYKLIMH. OJIEKTPOABIKYINAsS  CHia
CaMOMHTYKIUH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHHYEeCKHEe yCTPOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: TIOCTOSTHHbBIC
MAarHuThl, JJEKTPOMArHUThHI, DJIEKTPOJABUraTeb, YCKOPUTEIU IJIEMEHTAPHBIX
YacTHll, UHAYKIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE PIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHMY MHOYKIMY MAarHUTHOTO TOJIS.

B3aumoneiictBue AByX NMPOBOJHUKOB C TOKOM.

Cwia Amnepa.

[eiictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBNeHME PIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuiio Jlenua.

3aBHCHUMOCTbh JJIEKTPOABIKYILEH CHIBI MHAYKIHUA OT CKOPOCTH HW3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBiieHME CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

W3y4yeHue MarHuTHOTO TOJISl KATyIIKH C TOKOM.

HccnenoBanue AEHCTBHS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHAYKLHWU.

Pazgea S. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbIE KOJ1€0AHUA

Konebatenpnast  cucrema.  CBoOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
INapmonnueckune konebanms. [lepuon, uyacrora, amruTyaa u (aza KoiaeOaHHIA.
[IpyxvHHBI MasTHUK. MareMaTU4eCKUid MAasTHUK. YPAaBHEHHUE TI'apMOHMYECKHUX
kosnebanuii. [IpeBpalienue >HEprun MPU rApMOHUYECKUX KOJIEOaHUSX.

Konebarenpubiii kKoHTYp. CBOOOJHBIE JJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCAIbHOM KOJ€0aTeIbHOM KOHType. AHAJIOTUS MEXAY MEXaHMYECKUMHU U
AJEKTPOMArHUTHBIMU  KoJieOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUHU B UJCATHLHOM KOJIeOaTeThHOM KOHTYpE.

[IpencraBienue o 3aryxarouux KosjeOaHUsX. BpIHyX JIeHHbIE MEXaHUUECKHUE
kojeOanus. Pezonanc. BolHyX/I€HHbIE 3J€KTPOMArHUTHBIE KOJIEOAaHUSI.

[lepemennblii  TOK. CHHYCOMIAJIBbHBIM MNEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYCHHE CHJIBI TOKa H
HaIPSIKEHHUS.

Tpancpopmatop. [IpousBoacTBo, nepenadya U MOTpeOICHUE IIEKTPUUECKOM
SHEPIUM. DJKOJIOTUYECKHE PHUCKU TMPU NPOU3BOJACTBE 3JIEKTposHepruu. KynbTypa
VICIIOJIB30BAHHUS DJIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HHU.

TexHnuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHUE: JIECKTPUYECKUU
3BOHOK, TEHEPATOp MEPEMEHHOIO TOKA, JUHHUH 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTrpoB KoJeOaTeNbHOU cHCTEMbl (HPY>KUHHBIA WU
MaTeMaTUYeCKUd MasiTHUK).



HaGmronenue 3aTyxarmmux KojaeOaHuid.

HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJIEOaHUIA.

Hab6mronenue pesonanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcuumnorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HANPSHKEHUS OT BPEMEHM) IS
AJEKTPOMArHUTHBIX KOJIEOAHH.

Pe3onanc mnpu mnocineqoBaTeIbHOM —COEOUHEHHHM PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHIEHCATOPA.

Mopens TUHUM JIEKTPOTIEpEaYH.

Vuenuueckuii sxcnepumenm, rabopamopusie pabomaol

HccnegoBanue 3aBUCUMOCTU MEPUOJA MaIbIX KOJI€OaHW rpy3a Ha HUTU OT
JUTMHBI HUTA M MacChl rpy3a.

HccnegoBaHue NEpEMEHHOIO TOKAa B LENM M3 IOCIEAOBATENbHO
COEAMHEHHBIX KOHJIEHCATOPA, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAaZHUNHbLE 0JIHbL

MexaHndeckre BOJIHBI, YCIOBHS pacnpoctpanHenusa. llepuon. Ckopocts
pacmpocTpaHeHuss Y JUiMHa BOJIHBL llomepeuHble HW MPOAOJIbHBIE BOJIHBIL.
Nurepdepenius u qudpakiys MeXaHHUECKUX BOJIH.

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

DNEeKTPOMAarHUTHbIE BOJIHBL. YCJIOBUS M3JIYUYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenramus BekropoB E, B, V B anekTtpomarautHo# BosiHe. CBOICTBa
ANEKTPOMArHUTHBIX BOJIH: OTpaKE€HHUE, MPETOMIICHHE, MOJspHu3alus, Tudpakuus,
uaTepdepernms. CKOpOCTh ANEKTPOMATHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMATrHUTHBIX BOJIH. [IpUMeHEHUEe 3NEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMOBI pagUOCBA3M U TeleBUACHUS. Paguoiokanus.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEW CPEIbL.

TexHuyeckne yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTUKAa B TEXHUKE W MEIULIMHE, panaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpa3zoBaHKe U PacCIPOCTPAHEHUE TOMEPEUYHBIX U MPOJAOJIBHBIX BOJIH.

Koneb6mntomieecs: Teno Kak UCTOUYHUK 3BYKa.

Hab6ntonenue oTpaxkeHus: 1 NpeaoMIeHU MEXaHUYECKUX BOJIH.

Hab6ntonenne unreppepeHuun u quppakiuyd MEXaHUUECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJIOM U
Y4acTOTOM KoJieOaHUH.



HccnenoBanue CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTpakeHHE,
npesioMIICHHE, TOJsSIpu3aius, Tudpakiys, HHTepPepeHIHS.

Tema 3. Onmuka

['eomerpuueckas onruka. IIpsMONMHENHHOE pacHpoOCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyu cBera. ToueUHBIM HCTOYHUK CBETA.

OtpaxxeHue cBera. 3akOHbI OTpakeHMsI cBeTa. I[locTpoeHue m3o00pakeHuil B
IUIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKoHBI MPEIOMIICHUSI CBETa. AOCOTIOTHBIN MOKa3aTeb
npenomiienus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja MOJIHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcust cBeta. CioxHbIi coctaB 6enoro ceera. L{Ber.

ColOuparomiie M pacceuBaroliue JuH3bl. ToHkas JuH3a. DOKYyCHOE
paccTosiHME U ONTHYECKas cuia TOHKOW JnuH3bl. llocTpoenune wn3zoOpaxeHuil B
cobupamImux M paccenBarouux juH3ax. GopMyna TOHKOW JTHUH3BL YBEIUYECHHE,
JIaBaEMO€E JIMH30M.

[Ipeaensl IPUMEHUMOCTH TEOMETPUYECKON OTITHUKH.

BonnoBass ontuka. WHtepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUST MaKCUMyMOB UM MUHHUMYMOB B HHTEp(EpEHIIMOHHOM
KapTUHE OT JIBYX CMH(A3HBIX KOTEPEHTHBIX UCTOUYHHUKOB.

Hudpakuus cBera. [udpakiuonHas pemérka. YcioBue HaOMIOAEHUS
[JIaBHBIX ~ MAakCUMyMOB IIpM  MAJE€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPaAKIMOHHYIO PEIIETKY .

[Tonsipuzanus cBera.

TexHuyeckne yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, JyIa,
dboToanmapar, NPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEIECKOM, BOJIOKOHHAs
ONTHKA, TU(PAKIMOHHAS PELIETKA, MOJISIPOU]I.

Jlemoncmpayuu

[IpsiMONIMHEHOE pACIPOCTPAHEHHE, OTPAKEHHE U TMPEIOMIICHUE CBETA.
Onrtuyeckue pudOpHI.

[TostHOE BHYTpEHHEE OTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanue cBOUCTB 300pakeHU B JIMH3aX.

Moaenu MUKpPOCKOIA, TEIECKOTIA.

HaOnronenue nnrepdepeHuu crera.

Habmronenve nudpaknum cBera.

Hab6ntonenue nucnepcuu certa.

[Tomydenne ciekTpa ¢ MOMOIIBIO PU3MBL.

[Tonydenue ciekTpa ¢ MOMOIIBIO0 TUPPAKIIMOHHON PEIIETKY.

HaGnronenue nosnsipuszaii CBeTa.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol



M3mepenne nokasaresns NpeJIoMIIEHHS CTEKIIA.
HccnenoBanue cBOWMCTB M300pakeHUI B JIMH3AX.
HaGnronenue nucniepcuu cBera.

Pa3nesn 6. OcHOBBI clielIHAIBHOM TEOPUH OTHOCUTEILHOCTH

['panuiibl  OPUMEHMMOCTM  KJIacCMueckoM  Mexanuku.  [locrynarsl
CHEUUATbHOM TEOPUU OTHOCHUTEIBbHOCTU: HMHBAPUAHTHOCTH MOJYJSd CKOPOCTH
CBETA B BaKyyMe€, IPUHIUII OTHOCUTEIBHOCTH JWUHIITEHHA.

OTHOCHUTENBHOCTE OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAILCHUE
JJTAHBI.

DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3p Macchl ¢ HEPTUEH U UMITYJIbCOM PEISATUBUCTCKOM YACTHUIIBI. DHEPTUs
MOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Dopmyiia Ilnanka cBsi3u sHEpTUM (HOTOHA C €TI0 YACTOTOU. DHEPTUs
U UMITYJIbC (DOTOHA.

OTtkperTie u uccnenoBanue Gorodddexra. OnbiTel A. I'. CTosieroBa. 3aKOHBI
doTordpdexra. YpaBuenue OiHmTeiiHa s Portodaddekra. «KpacHas rpanuna
dbortosddekra.

Hasnenue cBeta. OnbiTel I1. H. JleOenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHUUecKre YCTPOWCTBA M NPAKTUUYECKOE MPUMEHEHHE: (HOTORIEMEHT,
dboTomaTuuk, conHeyHasi 6arapesi, CBeTOIUOI.

Jlemoncmpayuu

®oTo3¢(PeKT Ha yCTaHOBKE C ITMHKOBOM MJIACTUHOM.

HccnenoBanue 3akOHOB BHEIIHETO (oTodPdeKTa.

Cseroauon.

Comnneunast Gartapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHHIO o -4acTHII.
[Lmanerapuas mopaens aroma. I[locrymarel bopa. M3nydyenune w mnorsomieHue
(GOTOHOB TpH MEpPexXoAe aroMa C OJHOTO YPOBHS JHEPruu Ha Jpyroi. Buasbl
cnekTpoB. CHeKkTp ypOBHEW SHEPTUU aToMa BOAOPOAA.

BonnoBsie cBoucTBa yactull. BosHel ne bpoiuisa. KopyckynsapHO-BOJIHOBOM
Ty aJTU3M.

CHOHTaHHOE W BBIHYXJIEHHOE U3J1yUYCHHUE.

TexHuyeckne yCTPOMCTBA M IPAKTHMUECKOE IIPUMEHEHHE: CIIEKTPaJbHbIN
aHau3 (CIEKTPOCKOT), Ja3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopaa.

Ornpenenenrie IIMHBI BOJIHBI Ja3epa.

Halnronenue nuHeRvaTshiX COEKTPOB M3ITYUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomuwl

Habnrogenue nuHeyaToro cCnekrpa.

Tema 3. Amomnoe aopo

OKCINEPUMEHTBI, JIOKA3bIBAIOIIUE CIOKHOCTh CTpOoeHusd siapa. OTKpbITHE
PaJIHOAKTUBHOCTH. Oneitel  Pe3epdopna mo  ompeneneHuro  cocTaBa
panuoakTuBHOrO u3nNyueHus. CpoiictBa anbda-, Oera-, ramMma-uU3JIy4yeHUs.
Bnusinue pagnoakTUBHOCTH HA JKUBBIE OPTaHU3MBI.

OTtkpeiTHe TIpoTOHAa W Heltpona. Hyknonnas monens sigpa [eisenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIH H TO3UTPOHHBIN Oera-pacman. [amma-
U3JIy4EHHE. 3aKOH PAaJIMOAKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT Macchl siapa.

SnepHele peakuuu. JleneHue U CUHTE3 s1Ep.

Anepubiii peaktop. TepmosimepHsiii cuHTe3. [IpoOnemMbl U MEpPCHIEKTUBHI
SAEPHOMN YHEPTETUKU. DKOJOTHUYECKHAE ACTIEKThI AJAEPHON YHEPTETUKH.

DOnemeHTapHble 4acTULbL. OTKPBITHE MMO3UTPOHA.

MeTo1bl HaOTIOIEHUSI U PETUCTPAIK AJIEMEHTAPHBIX YACTHII.

dyHIaMEeHTATbHBIE B3aUMOJCHCTBUSA. ENMHCTBO (M3MUECKOW KapTHHBI MUpA.

TexHnueckne yCTpOMCTBA M NPAKTHYECKOE IIPUMEHEHHUE: NO3UMETP, KaMepa
Bunbcona, simepHsiii peaktop, aTomHasi 6oM0a.

Jlemoncmpayuu

Cy€TUHMK HOHHU3UPYIOLINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanue TpekoB YacTHIL (10 TOTOBBIM (oTorpadusm).

Pa3nen 8. JieMeHTHI AaCTPOHOMUH U ACTPOPUZMKH

Dtanbl pa3BuUTUs acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro nHeba. Co3Be3qaus, sSpkue 3BE3bI, IUIAHETHl, UX BHINMOE
JIBUKEHHE.

CoJsiHeyHas cucrtema.

Connue. ConneuHasd akTUBHOCTb. Mcrounuk nsHeprun ConHua U 3BE3N.
3BE31bl, UX OCHOBHBIE XapaKTePUCTUKHU. [[Marpamma «CHEKTpaJbHBIA Kjacc —
CBETUMOCTBY». 3BE37bl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3Jl TIIABHOM IMOCJIEIOBATENBHOCTH. BHYTpEeHHEE CTpOECHUE



3B&31. COBpEMEHHbBIE MPEICTABJICHUS O MPOUCXOXKJIECHUHM U 3Bostonnu CoyHIA U
3BE3/1. DTallbl )KU3HU 3BE3I.

Mneunsiii Iyt — nama lanaktuka. Ilosoxkenume u nBuwxenue CosHIA B
lanaktuke. Tunel ramaktuk. Paguoranaktuku U xkBasapbl. YEpHbIE IBIPHI B sApax
TAJIAKTUK.

Bcenennas. Pacuimpenne Bceenennoit. 3akon Xa06ma. PazOeranue rajpakTuk.
Teopust bospIoro B3pbiBa. PeIMKTOBOE H3TyUYEHHE.

Macmirabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpobiieMbl aCTPOHOMUH.

YVuenuuecxue nabarooenus

Halnronenuss HEBOOPYKEHHBIM IJ1a30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUN JJISI OTIPENIEeNICHUsI TI0JIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIEC c03Be31Msi CeBEpHOro MOJIYIIApUs U SIPKUE 3BE3IBI.

Habnronenus B teneckon Jlynsl, manet, Mneunoro IlyTu.

O6o01maromiee MOBTOPeHUE

Ponp ¢Gu3ukn u acTpoHOMHM B DIKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJIBHOM U 3TUYECKOM cdepax AesTeIbHOCTH YeJI0BEKa, pojb U MECTO (PU3UKU
U aCTPOHOMHHU B COBPEMEHHOM HAay4YHOU KapTHUHE MUpPA, POib GU3HUECKOU TeOpUn
B (GOpPMUPOBAHWUU TMPEACTABICHUN O (UUUECKON KapTUHE MHpaA, MECTO
bu3nueckoil KapTUHBI MUpa B OOIIEM psIAYy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MPEICTAaBICHUN O TIPUPOJIE.

MexnpeameTrHsbie CBSA3U

N3ydenne kypca ¢pu3uku 06a30BOro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C
YUYETOM COJIEPIKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MAaTE€MAaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemusie nonamusi, CBA3aHHbIE C M3yYEHHUEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumore3a, ¢u3MyUecKas BeIMYMHA, 3aKOH,
Teopusi, HAOJIFOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICIIh, U3MEPEHUE.

Mamemamuxa: pelleHUE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHMH HA OCH KOOPAWHAT, CIOKEHUE BEKTOPOB,
NPOW3BOHBIC 3JIEMEHTAPHBIX (YHKIMN, TPU3HAKK TOJ00US TPEYTrOJbHHUKOB,
ompezeeHue TIoMaau IIOoCKuX Guryp u oobEma Ted.

buonoecus: snexrpuyeckue SBIEHUS B JKUBOW MpPHUpPOJIE, KoJeOaTelnbHBIC
JIBWKCHUSI B JKMBOM MPUPOJIE, ONTUYECKUE SIBICHUS B )KUBOW NPUPOJE, NEHUCTBUE
paanalnyy Ha )KUBBIE OPTaHU3MBIL.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJNIMYECKAsE CTPYKTypa TBEPIBIX
Te1, MEXaHU3Mbl O0O0pa3oBaHMsl KPUCTAIMYECKON PEHIETKH, CHEKTPalbHBbIMI
aHaJIN3.



l'eoepaghusi:  MarHWTHBIE TONIOCA 3€MJIM, 3aJieKU MArHUTHBIX PV,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, TIPEICKa3aHUE 3EMIICTPSICEHUIA.

Texnonoecusi: JWMHWAW DIIEKTPONEPENAY, TEHEPATOP IEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENIb, WHAYKIMOHHAS I[€4b, pajap, pPaJuONPUEMHHK, TEIECBU3O0DP,
antenHa, tenedon, CBYU-meuyb, MpOEKIIMOHHBLIM amnmapaTr, BOJOKOHHAs OMNTHKA,
coJTHEeYHasi OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro mnpenmera «Duszmka» Ha ypoOBHE CpeHEro OOIIero
oOpazoBanusi (0a30BBI YPOBEHb) JOJDKHO OOECHEUUTH JOCTHIKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX H MPEAMETHBIX 00pa30BaTEIbHBIX PE3yThTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTaThl OCBOEHUSI YU4eOHOro npeaMera « PU3nka» JOIKHbBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPCHHEH TIO3UIMEH JHUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllMM, TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM [IEHHOCTSIM POCCHHMCKOTO OOIIECTBA, PACHIMPEHHUE >KU3HEHHOTO
OTBITA U OMbITA JICSITEILHOCTH B MPOIECCE peaTu3alid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIIBHOM AEATEIBHOCTH, B TOM YMCIIE B YACTU:

1) rpaskaaHCKOr0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YUYAIOIIEToCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUHUCKOTO OOIIECTBa;

OPUHITUE  TPAAMIMOHHBIX  OOIIEYENOBEUECKMX  TYMaHUCTHYECKHX U
JEMOKPAaTUYECKUX LEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESITEIbHOCTh B HMHTEpPECAX TPakIaHCKOTO
o0111ecTBa, y4acTBOBaTh B CAaMOYIIPABJIEHUU B 00Pa30BATEIbHONW OPraHU3ALINYE;

YMEHHUE B3aUMOJECHCTBOBATh C COLMAIbHBIMU UHCTUTYTAMHU B COOTBETCTBHH C
X QYyHKIUSMHU U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOW M BOJOHTEPCKOU €SI TEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOM rpakJaHCKOM UJIEHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YYEHBIX B 00J1aCTH DU3UKUA U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHMUS;

CHOCOOHOCTh OIICHMBATh CUTYallMI0 U NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTA YUYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B OCTPOECHUE yCTOMUMBOrO OYyAyIEro;

4) 3¢cTETHYeCKOTr0 BOCIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIKOYAsl ICTETUKY HAyYHOTO TBOPUYECTBA,
npucyiero Gpu3n4ecko Hayke;



5) Tpy10BOTr0 BOCIIMTAHMS:

UHTEpEC K pa3IuuHbIM cdepam MpodhecCHOHAIBHON JesSTEIbHOCTH, B TOM
Yuclie CBA3AHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPILATh OCO3HAHHBINA BHIOOP
Oynyiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHbL

TOTOBHOCTh U CIIOCOOHOCTH K 0OPa30BaHUIO U caMOO0Opa30BaHUIO B 00JaCTH
(U3UKN HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rM4YeCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh DKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJI00ATLHOTO
XapakTepa dKOJOTHUEeCKUX TpobiieM;

IUTAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBUN B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUA LENel YCTOMYHUBOTO PAa3BUTHs YEIIOBEUECTBA,

paclIMpeHUEe OIbITa JAESTEIbHOCTH JKOJIOTUYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUHN TI0 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTM HAYYHOW JAEATEIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHus: (UMK  OCYHIECTBISATh  MPOEKTHYK) U HUCCIIEIOBATEIbCKYIO
NEeATEeIbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeibHBIE YHUBEPCAJbHbIC YYeOHbIC 1eHCTBUS
ba3zoBble Jornyeckue aeicTBUA:
caMOCTOSITeTbHO  (opMylHpoBaTh W aKTyalIU3upoBaTh  Mpobliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAENATh LENH ACATEIIbHOCTH, 33aJaBaTh IAPAMETPbl WM KPUTEPUU UX
JOCTUXKEHUS,
BBISIBJISITH  3aKOHOMEPHOCTM U NPOTHUBOpPEUHUS B  paccMaTpUBaEMbIX
bU3NYECKHUX SBICHUSIX;
pa3palarhiBaTh IUIAH PELICHUS MPOOJIEMBbl ¢ Y4YETOM aHallu3a HMEIOUIUXCS
MaTCpHUAJIbHBIX U HEMaTEpPHAIbHBIX PECYPCOB;
BHOCHUTbh KOPPEKTHUBBI B AEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LENSIM, OLIEHUBATh PUCKU MOCIEICTBUIN AEATEIbHOCTH;
KOODJAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSAX  PEaJbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIUIEHUE MPU PEIICHUH KU3HEHHBIX NpOoOJieM.
Ba3oBble ucciienoBare/ibCKue IeiiCTBHUS:
BJIaACTH HaquOfI TepMHHOHOFHCﬁ, KIIFOYEBBIMU TIOHATHUAMU M MCTOAAMU
bu3nuecKoil HayKu;



BJIaJIETh HaBBIKAMH y4eOHO-HMCCIE0BATEIHLCKOM U MPOEKTHON NMEATeIbHOCTU
B 00JacTu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHUCKY
METOJ0B pelieHus 3a1ad (U3MUECKOro COJIEpXKaHUS, NMPUMEHEHHUIO Pa3IMYHbIX
METOJ0B MO3HAHUS;

BIIQJIETh BHUJAMU JIEATEIBHOCTH MO TIOJYYEHHIO HOBOIO 3HaHWS, €ro
UHTEPIpETalui, MpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX yYEOHBIX
CUTYaIUsX, B TOM YHUCJIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 001aCTU (PU3UKY;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIC CBS3M U aKTyaJlIM3UpOBaTh 3ajiauy,
BBIIBUTATh TUIIOTE3y €€ pEeIleHUs, HaXOJWUTh apTyMEHThI IJis J10Ka3aTelbhCTBa
CBOUX YTBEP:KJCHHI, 3a7]aBaTh NapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh TOJIyUYEHHbIE B XOJ€ pEIIeHHUs 3aJaud Pe3yJbTarhl,
KPUTHUYECKU OILIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIOBUSX;

CTaBUTh M (QopMyNHpoBaTh COOCTBEHHbIE 3a7aul B 0Opa30BaTEIbHOMU
NeSTeIbHOCTH, B TOM YHCIIE MIPU U3yYeHUH (DU3UKY;

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPHOOPETEHHBINA OIIBIT;

yMETh TEPEHOCHUTh 3HaHUS 10 (GU3MKE B TPAKTUIECKYI0 00J1acTh
KU3HEEATEIbHOCTH;

yMETb HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC UJIEU, IPEAJIaraTh OPUTHHAIIbHBIE MOJAXO/bl U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337]a4H, JOIYCKAIOUIUE AIbTEPHATUBHBIC PEIICHHUS.
Pa6oTa c ungopmaumeii:

BJIAJICTh HABBIKAMU MOJIyYeHUs] WHGOpMAIU (PU3UIECKOTO COMEp KaHUS W3
UCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSITEIBHO OCYIIECTBISTh IOUCK, aHAIU3,
CUCTeMaTH3alluI0 W HMHTEpIpeTanuio HHPOpMaIu pa3iudHbIX BUIOB U (HopM
NpE/ICTaBICHNS,

OIICHMBATh JIOCTOBEPHOCTH MH(POPMAIIHH;

UCMOJIb30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX U KOMMYHHUKAIMOHHBIX
TEXHOJIOTUI B PEIICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIIMOHHBIX
3aMa4 ¢ coOsrojieHneM TpeOOBaHWW JSPrOHOMHUKH, TEXHHKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepexeHus, TMpaBOBbIX M  OATUYECKUX HOPM, HOPM
uHPOPMAIMOHHOW 0€30MacHOCTH;

co3daBaTh TEKCTHl (PH3MUECKOTO COJIEpKaHUS B Pa3NUYHBIX (opmarax ¢
y4€TOM HazHadeHUs MHGOPMaIMU U 1eJIEBOUM ayIUTOPUH, BRIOUpasi ONTUMATbHYIO
dbopMy TIpeACTaBICHUS U BU3YyJTU3AIUH.

KoMMyHHKATHUBHbIE YHUBEpPCAJIbHbIE YUeOHbIE /1eiicTBUA:
OCYIIIECTBIISITH OOIIEHNE HA YPOKaX (PU3MKHU U BO BHEYPOUYHOU JICSITEIHHOCTH;
pacro3HaBaTh  MPEANOCBUIKM  KOH(JIMKTHBIX  CUTyalluii W  CMAr4aTh
KOH(JIUKTBL;



pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHHUS C HUCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh W HCIOJIb30BAaTh NPEUMYIIECTBA KOMAaHAHOW W WHAMBUAYaIbHOMN
paboThI;

BBIOMpPATh TEMATHUKy M METOJIbl COBMECTHBIX JIEUCTBHMA C y4ETOM 0O0IIuX
MHTEPECOB U BO3MOYKHOCTEMN KaXKJIOTO YJICHA KOJUIEKTHBA;

IIPUHUMATh  LEIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh JCHUCTBUSA MO €€ JOCTHKEHHUIO: COCTABJIATH IUIAH JCUCTBUU,
pacmpenensTh poyii ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXIaTh pPeE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KA4E€CTBO CBOETO0 BKJIAJAa M KaXJIOrO0 YYaCTHHKAa KOMaHIbBl B
0OIIHiA pe3yNbTar 1Mo pa3padoTaHHBIM KPHUTEPUSIM;

IpeJiaraTb HOBBIE TMPOEKTHI, OLEHUBATh WIECH C IO3ULUUUM HOBU3HBI,
OPUTHMHAJIbHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE IIOBEACHUME B  Pa3JIMUYHBIX
CUTYalUAX, IPOSIBIATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHble yueOHbIe AeiCTBUS
Camoopranusanmus:

CaMOCTOSITeTLHO OCYIIECTBIISITh TO3HABATEIBHYIO JESITEIILHOCTh B 00JaCTH
GU3MKM W aCTPOHOMHHU, BBIABIATH TPOOJIEMBI, CTaBUTh W (POPMYJIHPOBATH
cOOCTBEHHEBIC 3a/1a4U;

CaMOCTOSITEIbHO COCTAaBJATh IJIaH PELICHUS PACUYETHBIX M KauE€CTBEHHBIX
3a/1a4, TUIaH BBINOJIHEHUS MPAKTHYECKOU paboThl ¢ yUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MIPEANIOYTECHUM;

JlaBaTh OLICHKY HOBBIM CHUTYALHsIM;

pacIIMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

nenaTh OCO3HAHHBIM BbIOOp, apryMeHTUpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 33 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHHIO U TPOSABICHUIO HPYIULIUH B 00NacTu
(U3HKH, TIOCTOSIHHO TIOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, 3MOIIUOHAJIbHbI UHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  TO3HABaTEIbHONW  pedieKcuH  Kak  OCO3HAHMS
COBEpIIIAEMBIX JIEUCTBUH U MBICIUTENBHBIX MPOILIECCOB, HUX PE3YyJIbTaTOB U
OCHOBaHMI;

UCMOJIb30BaTh NPHUEMBI pediieKcur Uisi OUEHKU CUTYallud, BHIOOpa BEPHOIO
pelIeHus;



yMEThb OIICHUBAaThb PUCKH U CBOECBPEMEHHO IMPUHUMATh pPEIICHUS 10 UX
CHIDKCHUIO;

NPUHUMAaTh MOTHBBI M apTyMEHThl JAPYTUX TPU aHAIW3e pPe3yJbTaToB
NesTeIbHOCTH;

OpUHUMATh ce0s, MIOHUMAasi CBOM HEJJOCTATKU U JJOCTOMHCTBA,

NPUHAMAaTh MOTHBBI M apPTyMEHThl JAPYTUX TIPU aHAIW3e pPe3yJbTaToB
NEeATeIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYTHX HA OIIUOKH.

B mpornecce moctmxeHus: TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaAMMBbI
no Qusnke s YPOBHSA CpeAHEro oOImero ooOpa3oBaHus Yy OOydYaronIuxcs
COBEPIICHCTBYETCS AMOLMOHAIIbHBIN WUHTEJIEKT, MIpEeTIoIararonum
c(hOpPMUPOBAHHOCT:

CaMOCO3HaHUs, BKITIOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHME, BUJIETh HANpaBJICHUS Pa3BUTHsI COOCTBEHHOU AMOLMOHAIBHOU CQephl,
OBITh YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBaHUs, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh  aJIanTHPOBAThCA K
AMOIMOHAIBHBIM U3MEHEHHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEW MOTHBAIMH, BKJIIOUYAOIICH CTpEMJICHUE K JOCTIDKCHUIO LIETU U
yCcHexy, ONTHUMHU3M, WHHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBAaTh MCXOMAS W3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIIBHOE COCTOSIHUE
JIPYTUX, VYYUTBIBAaTh €r0 TPH OCYIISCTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCThH BHICTPAWBATh OTHOIICHHUS
C IPYTUMU JTIOJIbMU, 32800 TUTHCS, TIPOSIBIISITE HHTEPEC U pa3periaTh KOH(DIUKTHL

INPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenuss B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMpUMEpax pPoJib U MeCTOo (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTUHBI MHUPA, B PAa3BUTHUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTHM, B IPAKTUYECKON JAEATEIBHOCTH JIFOJEH;

YYUTBIBATh TPaHUIBl TPUMEHEHUS HW3YUYCHHBIX (PUBUYECKUX MOJICICH:
MarepualibHas TOYKa, MHEpLUHUAIbHAs CUCTEMa OTCUETa, aOCOMIOTHO TBEPIOE TEIO,
UJCalIbHBIN Ta3, MOJEINU CTPOEHUS Ta30B, KUIAKOCTEH W TBEPIBIX TEJ, TOUYCUHbBIN
AIEKTPUYECKUHN 3apsi]l IPU pelieHnd U3NUECKUX 3a/ad4;

pacrnio3HaBarh (Qu3MYecKue SBJICHHS (IIPOIECCh) U OOBACHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHS BELIECTBA U



AJEKTPOJAUHAMUKHU:  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPAMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TAJCHHUE Tell, JBIKCHHE TI0 OKPYXKHOCTH, HWHEPIUS,
B3auMoieiicTeue Ten, auddys3usi, O6pOyHOBCKOE ABUKEHHE, CTPOCHHUE JKHUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeN MPU HarpeBaHuU (OXJIaXKICHUHU), TEIJIOBOE
paBHOBeCHE, HCIAPEHUE, KOHJEHCAIUs, IUIaBJICHUE, KPUCTAJIW3AllUs, KUIICHUE,
BJIXKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a NpU €ro HarpeBaHUU B 3aKPBITOM
cocyle, CBSI3b MEXIYy [apaMeTpaMH COCTOSIHMSI ra3a B  H30Ipoleccax,
AJIEKTpU3aLMs TeJl, B3AUMOJACHCTBUE 3apsiJIOB;

OTNMCHIBATh MEXAHUYECKOE JBIDKEHUE, HUCIOJIb3YysS (DU3NUECKUE BEITUYHHBIL:
KOOpAWHATa, MyTb, MNEpPEMEIIEHHe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHJa,
UMITYyJIbC Tela, KUHETHUYECKas HHEeprusi, MOTEHIMaJbHas YHEeprusi, MeXaHW4ecKas
paboTa, MexXxaHHWUYeCKass MOIIHOCTh;, TMPU OIMCAaHUHM TNPABWIHLHO TPAKTOBATh
dbu3nUecKnii CMBICII HCIIOIB3YEMBIX BEIWYWH, HMX OOO3HAUYCHHUS U CIUHUIIBL,
HaXoJUTh (DOPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMUHMHY C APYTUMU
BEJIMYUHAMU;

ONMCHIBATh M3YUYEHHbIE TEIUIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SIBJICHMUS,
UCTOJIb3ys (U3MUECKHe BEJIWYUHBL [aBJICHWE ra3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi DHEPTUsS XAOTHUECKOTO JBIDKCHUS MOJIEKYJ, CPEIHEKBaJApaTUYHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS HHEprusi, padboTa rasa,
KO3 PUIIMEHT TMOJE3HOTO JEHUCTBUS TEIUIOBOTO JBHUraTelisl; MpU OIMUCAHUU
NpaBWIBHO TPakTOBaTh (U3MYECKUA CMBICT HCIOJB3YEMBIX BEJIMYMH, WX
0003HAYCHUSI W  COUHUIBI, HAXOIWUTh (OPMYJIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3NYIECKYI0 BEIHYUHY C APYTHUMH BeTUIUHAM;

OTNHUCHIBATh M3YUYEHHBIC JIEKTPUUECKHE CBOWCTBA BELIECTBA U DJICKTPUUECKHUE
SIBJIEHUS (TPOLIECCHI), UCTONB3Ysl (PU3NYECKUE BEIMYMHBL: AJIEKTPUUYECKUN 3apsi,
AIEKTPUYECKOE T0JIe, HAINPSKEHHOCTh MOJIs,, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
Opyu ONUCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUM CMBICH HCIOJIb3yEMBbIX
BEJIMYUH, WX OOO3HAYEHUS U €IWHUIIbI, YKa3blBaTh (POPMYJIbI, CBSI3BIBAIOIINE
TaHHYI0 (PU3NYECKYIO0 BEIIMUUHY C IPYTHUMH BEIIMUYHHAMU,

aHATM3UPOBaTh (PU3MUECKHE TMPOLECChl U SIBICHUS, UCHOJIb3ys (DU3MUECKHUEe
3aKOHBI U MPUHIMIBL: 3aKOH BceMUpHOTO Tsrotenus, I, I u Il 3akonsl HeroTOHA,
3aKOH COXPAHCHUS MEXaHWYECKOW OHEPTUH, 3aKOH COXPaHCHHS WMITYJIbCa,
OPUHLMIT CYNEPHNO3ULMU CWUJI, TNPUHUUI PABHOIPAaBUS HWHEPLMAIBHBIX CHCTEM
OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMSI BEIIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW SHEPTHU TEIUIOBOTO JBIKEHHUS MOJEKYH C
a0COJIIOTHOM TeMmIepaTypoi, MepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH COXpPAHEHUs
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mNpu 3TOM pa3nuyarh CIOBECHYIO
bOpMYyIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIpAKEHHE U YCIOBHUs (TpaHULIBL,
00J1aCcTH) MPUMEHUMOCTH;



OOBSICHTH OCHOBHBIC TMPUHIUNBI JCHUCTBUS  MalluH, NOPpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3anudaTh YCIOBHS MX O€30MAaCHOTO HCIIOJIL30BaHUS B
IIOBCEHEBHOM >KH3HU;

BBIMIOJIHATh OKCIEPUMEHTHI MO0 HCCIEAOBAaHUIO (PU3NYECKUX SBJICHUM U
MPOLECCOB C HCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHUW, NPU STOM
dbopmynupoBaTh mpobiiemy/3amady M TUIOTE3y Y4eOHOTO DKCIEpUMEHTAa,
coOMpaTh YCTaHOBKY M3 IPEIJIOKEHHOTO O0OpYyAOBaHMs, MPOBOJIUTH OMbBIT U
dbopMyIUpOBATH BHIBOIHI,

OCYIIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsI (PU3UUECKUX BEIUYUH, TIPU
TOM BBIOMpATh ONTHUMAJbHBIA CIOCOO W3MEPEHUS U HCIOJIb30BaTh WM3BECTHBIC
METObI OLIEHKU NOTPEIIHOCTEN U3MEPEHU;

UCCIICIOBAaTh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUI, NPU ITOM KOHCTPYUPOBATH YCTaHOBKY,
¢dbuKkcUpoBaTh pe3yJibTaThl MOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEJIMYHMH B
BUJIE TaOIUI U TPaUKOB, JeaTh BHIBOJBI IO pe3yJibTaTaM UCCIIEIOBaHMUS;

cobsroaaTh npaBuiia 0€30MacHOrO TpyJa MpU MPOBEICHUU UCCIEIOBaHUM B
paMKax y4eOHOTO »JKCIIEpUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM U TMPOEKTHOU
JeSATeTbHOCTH C HCMOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1a0OPaTOPHOTO
00opyI0BaHuUS;

pemiath pacu€THbE 3aJaudl C SBHO 33JaHHOW (PU3UYECKONW MOJIENbIO,
UCMOJIb3ysl (PU3NYECKHE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBUS 3a/1auu
BBIOWpATh (YU3MYECKYI0 MOJIENb, BBIICISITh (PU3NUECKHUE BEIUYHMHBI U (POPMYIIH,
HEOOXOAMMBIE NIl €€ pelieHHs, MPOBOAUTH PacCUYEThl M OICHUBATH PEATbHOCTD
MOJIYUYE€HHOTO 3HaUCHUS (PU3NYECKON BETUYUHBL;

pellaTh KaueCTBEHHbIE 3aJa4y: BBICTPAUBATh JIOTUUECKU HENPOTUBOPEUUBYIO
LENOYKY pPacCyXJEHUH C ONOPOM HAa HU3YUYCHHBIE 3aKOHBL, 3aKOHOMEPHOCTH H
buzndecKue SBJICHUS;

UCIIOJIb30BATh npu pelleHnn y4eOHBIX 3aa4 COBpPEMEHHbIE
uHGOPMAIMOHHBIE TEXHOJIOTUU [ TIOMCKA, CTPYKTYPHUPOBAHUS, HWHTEPIIPETAINH
U TpeJICTaBlIeHUs] y4eOHOW M HAYYHO-NOMyJIApHONW MHPOpMAIUH, TOJTYUYESHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKHU aHATU3UPOBAThH MOJIyUyaeMyto HHPOPMAIHIO;

MIPUBOJIUTH NIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHUE MPOLECCOB OKPYX AIOLIEr0 MHpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETHUUECKHE 3HaHUS MO (U3UKE B TMOBCEIHEBHOMW >KU3HU
17 obecrnieueHus: 0€30MacHOCTH MpH OOpalieHu ¢ NpudopamMu M TEXHUIECKUMU
yCTpOMCTBaMu, JJIsi COXPAHEHUsS 30POBbSI U COOJIIOJACHHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUSL B OKPYIKAIOIIEU CPEJIE;



paboTaTh B TIpyIIe C BBINOJTHEHUEM pa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPYNNbl, PpalUMOHATIBHO paclpeAensTh O0O0sI3aHHOCTU U
IUIAaHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsiX, aJ€KBATHO OLIEHUBATh
BKJIaJ] KQX/10TO U3 YYACTHUKOB IPYIIIbI B PEIIEHUE paccCMaTpUBAEMON MPOOIEMBI.

K xoniy oOyuenuss B 11 kJjacce mpeamMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYyYAIOLIUXCS YMEHHU:

JEMOHCTPUPOBATh HA MpPUMEpPax pPoJib U MECTO (PU3UKH B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpa, B Pa3BUTUHM COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUI, B TPAKTUYECKON IEATEIBHOCTU JIIOIEH, LEITOCTHOCTh M E€IUHCTBO
(bu3NUecKO KapTUHBI MUDPA;

YUUTHIBAaTh T[PAHULBl TPUMEHEHUs W3YYEHHBIX (PU3MUECKUX MOJEINICH:
TOYEYHBIN JJIEKTPUUECKUN 3apsill, Jyd CBETA, TOUCUHBIA UCTOYHUK CBETA, S/ICPHAs
MOJIeNIb aroMa, HYKJIOHHAas MOJeNb aTOMHOTO siApa MpHU peuieHud (PU3NUEeCKUx
3az1ady;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOLECChl) U OOBSACHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKH M KBAHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JAEUCTBUS TOKa, B3aMMOJEHCTBHE
MarHuTOB, OJJIEKTPOMAarHWTHasE MHAYKIOMs, JEHCTBUE MArHUTHOIO TMOJs Ha
OPOBOJIHUK C TOKOM W ABWXKYIIUHCS 3apsi, 3JEKTPOMArHUTHbIE KoyieOaHUs U
BOJIHBI, MPSMOJIMHEWHOE pAcCIpOCTPAaHEHWE CBETA, OTPaKCHHE, IPEIOMIICHHE,
uHTepdepeHurs, AUPpakiIMsg W [OJSpU3auus CBeTa, JUCHEpCHUs  CBETa,
doToannekTpuueckuii 3gdekr (porosrddekr), cBeTOBOE NaBieHNE, BOZHUKHOBEHUE
JVMHENYaToro CHeKTpa aroMa BOJOpPOJA, €CTECTBEHHAass M MCKYCCTBEHHAs
PaguOaKTUBHOCTE;

ONMCHIBaTh M3YUYEHHBIE CBOMCTBAa BelIECTBA (AIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE, ANEKTPUYECKYI0  MPOBOJUMOCTD pa3IUYHBIX  Cpea) U
AJIIEKTPOMArHUTHbIE SABJIEHUS (TPOLIECCHI), HCHOJIb3Yysl (PU3NUECKUE BEITUYUHBL:
ANEKTPUYECKUN 3apsi, Cuia TOKAa, JJIEKTPUUECKOE HAIPSKEHUE, DJIEKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHLHMANIOB, 3JIEKTPOABMKYIAs cujia, paboTa TOKa,
WHAYKIMS MarHUTHOTO Toss, cuina Awmrmepa, cuna JlopeHna, WHIYKTUBHOCTH
KaTylIKHA, JHEPIWs JJIEKTPUYECKOrO0 M MAarHUTHOIO IIOJIE€H, NEPHOJ M 4YacToTa
KoiebaHuii B KoJiebaTeNbHOM KOHType, 3apsiy M CHiIa ToKa B Mpolecce
FAPMOHMYECKHX DJIEKTPOMArHUTHBIX KoJieOaHuM, (POKYyCHOE paccTosiHuE W
ONTHUYECKAass CHJa JIMH3bl, NMPU ONHCAHMU NPABWIBHO TPAKTOBATh (PU3NUECKUN
CMBICT HCIIOJIb3YEMbIX BEIUYMH, HMX OOO3HAYEHUs M E€AUHHULBI, YKa3bIBaTh
GopMyibl, CBS3bIBAIOLIME JAaHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTUMU
BEJIMYMHAMU;

ONIMCHIBATh W3YYEHHBIE KBAaHTOBBIE SBJIEHUS M IPOLECCHI, HCIOJIb3Ys
(¢u3nveckre BETUYHMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M



4acToTa CBETa, SHEPTHUS M UMIYJbC (OTOHA, MEPUOJ TOJIypacmaja, YHEPTHs CBSI3H
QTOMHBIX sIZIep, MPU ONMHCAHWM TPABUIBHO TPAKTOBATh (PU3UYECKUNA CMBICI
UCTIOJIb3YEMBIX BEIWYWH, WX OO0O3HAYEHUS W CIUHUIIBI, yKa3blBaTh (POPMYIIHI,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYI0 BEIMYMHY C JAPYTUMU BEJIMYHHAMH,
BBIUKCIATH 3HaYEHUE (DU3NUECKOUN BEITUYHHBI;

aHAJTM3UPOBaTh (PU3MUECKHE MPOLECChl M SIBIICHUS, UCHOJIb3ys (DU3HMUECKHUE
3aKOHBI M MPHUHLMUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO U MapaljieIbHOrO
COCIIMHEHUSI TNPOBOJHUKOB, 3akOoH Jlxkoynsa—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHAYKIIUN, 3aKOH TPSMOJUHEHHOTO PacHpOCTpaHEHUs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPETOMJICHUS CBETa, ypaBHeHHWE OWHIITEHHa 1 QoTodaddekra,
3aKOH COXPAHEHUs] HHEPTuu, 3aKOH COXPAHEHUS HMILYJIbCa, 3aKOH COXpPAHEHUs
AIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHHs MacCOBOIO 4wMcia, mocryiarel bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, IpPH dTOM Pa3IMdaTh CI0BECHYIO (GOPMYITUPOBKY
3aKOHa, €ro MaTeMaTHYeCKOe BBIpaXEHHUE U yCIoBUs (TpaHULbI, 007acTH)
NPUMEHUMOCTH;

ONpENENATh HAlpaBJIEHUE BEKTOPA UHIYKIMH MarHUTHOTO TOJISI IPOBOJAHUKA
C TOKOM, cWiIbl AMriepa u cuibl JIopeHua;

CTPOWTh M ONHCHIBATH HU300paXKEHHE, CO3aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOM JIMH30M;

BBITMIOJIHATh SKCIEPUMEHTHl MO HCCIEAOBAaHUIO (PU3NYECKUX SABJICHUN U
NpPOIIECCOB C HCIOJIb30BAaHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHHUH: MpU STOM
dbopmynaupoBaTh mpobiieMy/3agady M TUNOTE3y Y4YeOHOro IKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY W3 TPEIOKEHHOTO O00OpYAOBaHHSA, MPOBOIUTH OIBIT U
dbopMyaUpOBaTH BHIBOIHI,

OCYIIIECTBIISITh MPSIMbIE U KOCBEHHbBIE MU3MEPEHUs] (PU3NUECKUX BEIMYUH, TIPU
3TOM BBIOMpPATh ONTUMAJIbHBIA CIIOCOO W3MEPEHHsS] U MCIOJIb30BaTh H3BECTHBIC
METObI OIIEHKH MOTPEIIHOCTE U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEIWYMH C HCIOJIb30BaHHEM
OpSIMBIX W3MEPEHMIA: TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBAThH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DPU3MUECKMX BEJIMYMH B BHUJAE TaOIUI U
rpaduKoB, AenaTh BHIBOBI IO pe3yJibTaTaM UCCIIeI0BaHMUS;

cobirofaTh mpaBmia 6€30MacHOTO TpyJa MPHU MPOBEIACHUU WCCIICIOBAaHUMA B
paMKax Yy4eOHOTO OJKCIIEpPUMEHTa, Y4eOHO-HCCIEAOBATENbCKOW U TMPOEKTHOU
NESATeTbHOCTU C HMCMOJb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1a00PATOPHOIO
000pyI0BaHuUS;

pemiatb pacy€THbIE 3aJa4d C SBHO 3aJaHHONW (U3MYECKOW MOJEIbIO,
UCMOJIb3Ysl (PU3NYECKHE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1aul
BbIOMpATh (DU3MUECKYI0 MOJIENb, BBLICISITh (PU3NYECKHUE BEIUYHMHBI U (POPMYIIB,



HeoOXouMBbIe sl €€ pelieHusi, MPOBOJUTh Pacdy€Thl U OICHUBATH PEATHHOCTH
MOJIYUYE€HHOTO 3HaUYCHUS (PU3NIECKON BEITUYUHBL;

peraTh KaueCTBEHHbBIE 33/1aUl: BHICTPAUBATh JIOTUYECKUA HEMPOTHBOPECUUBYIO
LENOYKY pPacCyKJICHUH C OMOpod Ha H3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3udecKrue SBICHUS;

UCTIOJIH30BAaTh npu  peuieHnH  y4eOHBIX 3aJja4  COBpPEMEHHBIC
UHQOPMAIMOHHBIE TEXHOJOTHUH IS TIOWCKA, CTPYKTYPHUPOBAHHS, WHTEPIIPETAIINN
U TIpeJICTaBlIeHUs y4eOHOW M HAYYHO-TIOMYJISPHONW MH(POpMAIMK, TOJYUYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKHU aHATU3UPOBAThH MOJIyuyaeMyro HHPOPMAIIHUIO;

OODBSICHATh TMPUHUUIBI JEUCTBUS MAallWH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, paznuyaTh YCIOBHUS MX O€30MacCHOrO HCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJAUTH NMPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOUIEro MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

UCTIOJIF30BaTh TEOPETUYECKHE 3HAaHWA 1O (U3MKE B TOBCEIHEBHOUW >KU3HU
11 obecrnieueHus: 0€30MacHOCTH MpH OOpalleHu ¢ NpudopaMu M TEXHUIECKUMU
yCTPOUCTBaMHU, i COXPAHEHUS 3/I0POBbS U COOJIIOJCHHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKarlolle cpee;

paboTaTh B Tpynme C BbHIIOJHEHUEM PAa3IuYHbIX COLUAIBHBIX PpOJIEH,
IUIAaHUPOBaTh pabOTy TPYIIbL, PaNUOHAIBHO pacHpelensaTh OO0S3aHHOCTU H
IUTAaHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CHUTYallUsAX, aleKBAaTHO OIICHUBATH
BKJIaJ] KQX/I0TO U3 YYACTHUKOB TPYIIIHI B PEIICHUE pPAcCMaTPUBAEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosm4yecTBO 4acoB DJIeKTPOHHbBIE
HauMeHoBaHMe pa3iesioB U TeM ugposbie
Ne ni/m P Kontpoabnsie | IIpakTuyeckue (uicpp )
NporpaMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. DUBUKA U METOJbI HAYUYHOTI'O IIO3HAHUSA
1.1 ®du3rKa U METOJBI HAYYHOT'O TTO3HAHUS 2 bubmorexa TIOK
) a Y https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3nen 2. MEXAHUKA
bubmauoreka IJOK
21 Kunewaruka > https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2.2 Junamuika / https://m.edsoo.ru/7f41bf72
bubnuoreka LIOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 hitps:/m.cdsoo.rw/TF41 bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 | bu6moreka [IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6mnoreka [JOK
32 OCHOBEI TEPMOTHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHS BEILIECTRA. 5 bubmunorexa [IOK

®a30BbIC MEPEXOIBI

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



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

Uroro no pazgeny

24

Paznen 4. JIEKTPOJAUHAMUKA

bubnuoreka LIOK
4.1 JnekTpocTaTiia 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 351eKTpUYecKuil TOK. Toku B bubmuoreka [IOK
4.2 12
pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

11 KJIIACC

Kosm4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne i/m P Kontpouabnsie | IIpakTnueckue (uirpp )
NMporpaMmmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOAUHAMUKA
MarnuTtHoe noje. NeKTpoMarHuTHas bubnuorexa [IOK
1.1 11 1 3
WHIYKIHAS https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnuecKkue 1 3J€KTPOMArHUTHBIE 9 1 bubmuoreka [IOK
' KoJIeOaHUS https://m.edsoo.ru/7f41c97c
27 MexaHu4decKkre 1 dJIeKTPOMarHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka [IOK
23 O 10 3
frraKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJTBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcCHOBBI CIEIUAIBHON TEOPUU 4 | bubnuoreka [IOK
' OTHOCUTENBHOCTHA https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
41 5 . 6 bubmnoreka [JOK
' JICMCHTET KBAHTOBOW OTITHIH https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aroma 4 bub6mmoreka [{OK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SIpO

bubmmoreka [IOK
https://m.edsoo.ru/7f41¢c97¢

Hroro no paszueny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHI aCTPOHOMUU U aCTPOPUZHKU 7 ngi;;fgjoljgﬁﬂucgk
Uroro no pazgeny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0matomiee MOBTOPEHHE 4 fgfi;g:g:‘oljgﬁﬂ“cgk
Utoro no paznemny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

NOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Kosm4yecTBO 4acoB DJIeKTPOHHBbIE

Ne Jara nudpoBbie

Tema ypoka Kourpoabnsbie | IlpakTuyeckue op
n/n Bcero u3yyeHusi | oOpa3oBarTejbHbIE

padoThI padoThI
pecypchl

®du3nKa — HayKa O IpUpoJe.

1 H Y PHp | bubmnoreka [IOK

ay4HbIE METObl TO3HAHUS
y A https://m.edsoo.ru/ff0c32¢e2
OKPY’KaIOIIEro Mupa
Ponw u mecTo ¢puszuku B

) (hopMUPOBaHUHN COBPEMEHHOM ) bubnmuorexa [JOK
HAy4YHOU KapTUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETLHOCTH JIOICH
MexaHnueckoe IBHKEHUE.

3 OTHOCHUTEIBLHOCTh MEXaHUYECKOTO 1 bubmuoreka [IOK
neukeHus. [lepemenenue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMOTMHEITHOE 1 bubnuorexa [IOK
JBHKCHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPSAMOIMHENHOE bubnuorexa [IOK

5 1
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOomHOE mageHne. Y CKOpeHue | bubauoreka [IOK
CBOOOIHOIO ITaIEHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiinoe BUKEHHE.

7 ILEI/DKCHI/IG MaTepUAIIBHON TOYKH 10 1 bubmorexa LIOK

p https://m.edsoo.ru/ff0c3ada
OKPY’KHOCTH
8 [IpuHun orHocuTenbHOCTH ['anumes. 1 bubauoreka [IOK



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

NuepupanbHble CUCTEMBI OTCYETA.
Ilepseiii 3axk0H HproTOHA

https://m.edsoo.ru/ff0c3bel

Macca tena. Cuna. [Ipunuun

9 CYIEPIO3UINU CrI. BTOpoi 3akoH bubmmorexa LIOK
ynep ) p . https://m.edsoo.ru/ff0c3be8
Helorona nist MmaTepuanbHOM TOUKH

10 Tperuii 3akon HeroToHa s bubnmuorexa [JOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroteHus. Cuna

11 TspkecTH. [lepBas kocmuueckast bubmorexa LOK

- Hep https:/m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadppuuuent tpenusi.

P b P bubmuoreka [IOK
13 Cuna conpoTUBIEHUS IPU IBUKEHUU
https://m.edsoo.ru/ff0c3{76
TeJa B KUJKOCTH UJIU ra3e
IloctynaTtenbHOE M BpalaTEIbHOE

14 IBIOKEHHE a0COIIOTHO TBEPIOTO TENa. bubnuorexa [IOK
MowmenT cuinbl. [Inevo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
pPaBHOBECH TBEPIOIO Teja
NMnynec MaTeprabHON TOYKH,

15 CUCTEMBbI MAaTEPUAIIBHBIX TOYEK. bubnuorexa [IOK
Wmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItyjibca. PeakTuBHOE IBUKEHUE
Pabora 1 MOIITHOCTE CHIIBIL.

16 Kunernueckas sHeprust MaTepuaibHON bubmuotexa LIOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KHHETUYECKOIl DHEPTrUu

17 [ToreHnmanbHas sHEprus. bubnuorexa [IOK



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

[ToTeHnuanbHas YHEPTUs yIpyro
nehOpMHUPOBAHHOM MPY>KUHBI.
[ToreHnuanbHas sHeprus Tesa BOIU3U
MMOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/ff0c461a

18

[ToTeHaNbHbBIC U HEOTEHITHATLHBIC
cwitbl. CBsi3b paboThI
HEMIOTCHIIUAJIBHBIX CHUJI C USMCHCHUEM
MEXaHNYECKOU 9HCPIrunu CUCTECMBI TCII.
3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPTUHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

19

JlaGopatopnas pabora
«HccnenoBanue CBsI3M pabOThI CHITBI C
HU3MEHCHHEM MEXaHMUYECKON SHEPTUH
TeJa Ha TIPUMEPE PACTSHKCHUS
PE3HHOBOT'O KIyTa

20

KonTpomnpHas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHCHHS B MEXAHUKEY

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

21

OCHOBHBI€ MOJOXKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TeopuH. bpoyHOBCKOE
nerokenue. Jnddysus

bub6muoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep BUKECHUS U
B3aMMOJICHCTBHS YaCTHII BEIIECTBA.
Mojenu cTpoeHus ra3oB, JKUAKOCTEN
W TBEPJIBIX TEI

23

Macca monekyi. KonuectBo
BemecTBa. [locTosiHHast ABoraipo

24

TemnoBoe paBHOBecue. Temneparypa
u e€ nusmepenue. lllkana remneparyp



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

Lenscus

WUneanensiii raz B MKT. OcHoBHOE

bubauoreka [IOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AbcomtoTHas TeMIiepaTypa Kak Mepa

26 CpeIHEN KUHETUYECKOW SHEPTUn bubnuorexa [IOK
JIBOKEHUS MOJIEKYJI. YpaBHEHHUE https://m.edsoo.ru/ff0cS11e
MenneneeBa-Knamneitpona

27 3akoH JlaapToHa. ["a30BbIC 3aKOHBI
JlabopaTopHas paborta
«HMccnenoBanue 3aBUCUMOCTH MEXIY

28 napameTpaMH COCTOSIHUS
pa3peKeHHOTO ra3a

29 N3omnponecchl B UeaIbHOM ra3e U Ux bubnuorexa LIOK
rpaduueckoe IpeICTaBICHHIE https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 criocoObI e€ n3meHenus. KomnuecTBo bubmmoreka [JOK
TEIUIOTHI U pabota. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPIUs 0OJTHOATOMHOIO UJEAIbHOTO
rasa

31 Buns! Tennmonepenaun Bubmorexa LIOK

https://m.edsoo.ru/ff0c5¢36

VY nenpHas TEIIOEMKOCTh BELIECTBA.

32 KgnnquTBo TEIJIOTHI IPU B bubmorexa [IOK

https://m.edsoo.ru/ff0c5c36

Teruionepenaye. AnuabaTHbIA Iporece

1 IlepBeplii 3aKOH TEPMOJAUHAMUKY U €I0 bubmuorexa LIOK
MIPUMEHEHHUE K U30MIpoLiEccaM https://m.edsoo.ru/ff0cSefc

34 HeobGpaTumocTs nporeccos B bubmuotexa LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoit 3akoH
TEPMOJUHAMHUKHA

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1/] Tennosoii

bubmnoreka [IOK

33 MAaIlVHEBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KITJI
17 DKoJoru4eckue mpooIeMbl
TETUIOPHEPTETUKHI
18 Oo6o06maronmii ypok «MoteKkyspHas bubmuorexa [IOK
¢uznka. OCHOBBI TEPMOTUHAMUKH» https://m.edsoo.ru/ff0c6938
KonTponbnas pabora o teme
39 «MonekynspHas pusnka. OCHOBBI bubmorexa [IOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKH
40 [Tapoobpa3oBaHue U KOHICHCAIHSL. bubnuoreka LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63bb
AOCONIOTHAS U OTHOCUTEIbHAS
41 aKHOC o3nyxa. Haceime 7| bubmmorexa OK
BJIQXKHOCTH B xa. BIIICHHBIN
8 o = https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
47 amop(dHbIe Tena. AHH30TPOTIHUS bubnuorexa [IOK
CBOMCTB KpHCTaI0B. JKujkue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMEHHbIE MaTepHalIbl
[InaBneHne M KpUCTALIA3ALIMSL.
43 VY nenbHas Tersza TIJIABJICHUS bubmorexa [IOK
g ’ https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [JOK
44 YpaBHEHHE TEIIOBOTO OallaHca
p https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Teil. DIEeKTPUIECKU I bubmuorexa [IOK

3apsn. I[Ba BHU 1A DJICKTPUYCCKUX

https://m.edsoo.ru/ff0c6bce



https://m.edsoo.ru/ff0c6230
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3apsiI0B

[IpoBOOHUKH, TUBIIEKTPUKH U

46 MOJYIPOBOTHUKHU. 3aKOH COXpPAHEHUSI bubmmorexa [IOK
YHpOBoA ’ p https://m.edsoo.ru/ff0c6bce
AJIEKTPUYECKOTO 3apsa
B3aunmopelicTBue 3apsaoB. 3aK0H
. . bubmuoreka [IOK
47 Kynona. ToueuyHblil 3J1eKTpUYECKU it
https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsox€HHOCTB 2JIEKTPUYECKOTO
43 nons. [IpuHIMn cynepnosuuuu bubnuorexa [IOK
JJIEKTPUYECKUX TOoJIeH. JInnuun https://m.edsoo.ru/ff0c6df2
HAIPsLKEHHOCTH
PaboTa cui 351eKTpOCTaTHIECKOTO
49 nojs. [lorenuman. PazHocts bubmorexa HOK
' e https://m.edsoo.ru/f0c600
MMOTEHIINAIOB
[IpoBOAHUKY U TUAJICKTPUKU B
P P bubmmoreka [JOK
50 3JIEKTPOCTATUYECKOM TOJIE.
https://m.edsoo.ru/ff0c7018
JunsnexkTpuyeckas MpOHUIIAEMOCTh
N bu6morexa [JOK
51 DnekTpoéMKocTh. KonaeHncartop 1
https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
5 5 bubmuoreka [JOK
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO
A p p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlaGoparopnas pabota "M3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIMIT 1EMCTBHUS U IPUMEHEHUE
54 KOHJICHCAaTOPOB, KOMUPOBAJIBHOTO

amnmapara, CTpyWHOro IpuHTepa.
DnexTpocTaTuyecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMiIeHuE 3JIEKTPONprOOpOB

55

DNEKTPUUECKUN TOK, YCIOBHS €TO
cyuiecTBoBaHMs. [10CTOSHHBIN TOK.
Cuna toka. Hanpspokenue.
Conporusnenue. 3akoH OMa s
y4acTka Lenu

56

IlocnenoBaTenbHOE, TApAIIIEIBHOE,
CMEIIaHHOE COSAMHECHUE
poBOIHUKOB. JlabopaTopHas paboTta
«M3yueHune cMemaHHoro CoeIMHEHUs
PE3UCTOPOBY

0.5

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH JIEKTPHUYECKOTO
ToKa. 3akoH J[xoyins-Jlenna

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

58

3axoH Oma Ju1st TOJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«M3mepenne O/]C ncrounnka Toka u
€r0 BHyTPEHHETO COMPOTUBICHUSD)

0.5

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

59

PesepBubiii ypok. KonTponbHas

y
pabota o Teme "DnekTpoauHamMuKka" /
Bcepoccuiickas nposepounas padbora

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

60

OO0o0maronmii ypok
«OnexTpoanHamukay / Becepoccuiickas
MpoBepoYHas padbora

bubauoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEeKTPOHHAS POBOAMMOCTH TBEPIBIX
METAaJIJIOB. 3aBUCUMOCTh
COTIPOTHBIICHUS] METAJIIOB OT
Temieparypbl. CBEpXIPOBOAUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEeKTpUYECKU TOK B BAaKyyMe.

62 . 1
CBoiicTBa 3JIEKTPOHHBIX TYYKOB
IToaynpoBOJHUKH, MX COOCTBEHHAs U

63 IpuMecHas npoBoauMocTb. CBoiicTBa 1 bubmuorexa LIOK
p—n-nepexoaa. [loaynpoBoHUKOBBIE https://m.edsoo.ru/ff0c84ae
pruoOOpPbI
DNEeKTpUYECKUH TOK B pacTBOpPax U

64 pacIuiaBax 3JIEKTPOIHUTOB. 1 bubmuotexa LIOK
DNEeKTpOIUTUYECKAs! JUCCOLINALIUSL. https://m.edsoo.ru/ff0c82ba
ONeKTpoan3
DIEKTPUUYECKUM TOK B ra3ax.

65 CamMOoCTOSATENbHBIN 1 ) bu6mmoreka [JOK
HECAMOCTOSATENIbHBIN pa3psal. MoHus. https://m.edsoo.ru/ff0c84ae
[Tna3ma
OnexkTpudeckue npuoopsl 1

66 YCTPOMUCTBA U UX IIPAKTHUYECKOE | bubnuorexa [IOK
npuMeHenue. [Ipasuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonrtponsHas pabota mo reme

67 «QnektpocTtaTuka. [locTosHHBIN | bubmuotexa LIOK
AJIEKTPUYECKUM TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
pa3IUYHbIX Cpelax»

68 PesepBHblii ypok. O600maonmii ypok | bubmuotexa LIOK
o remam 10 xnacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB 11O 68

I[TPOIT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KJIIACC

Kosm4yecTBO 4acoB DJIeKTPOHHBIE
[
Jr:;n Tema ypoka Beero Kontpoubnsbie | IlpakTnyeckue fllj;'?eﬂl/lﬂ :)lg[;lz)zgi:;eeﬂbﬂue
padoThI padoThI pecypen
[TocTostHHBIE MATHUTHI U UX

1 B3aMMOJIcHcTBIE. MarHuTHOE 110JI€. | bubmuorexa LIOK
BekTop MarauTHOM MHAYKIMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHAYKIUU
MarauTHOE noJie MPOBOJIHUKA C

) ToKOM. OnbIT DpcTena. | bubmuorexa [IOK
B3aumopelicTBue MpOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopHas pabora «3yuenue | 1 bubnuotexa [IOK
MarHUTHOIO I10JIA KATYIIKHA C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBrE MarHUTHOTO IOJIs HA
MPOBOAHUK ¢ TokoM. Cuita Amrepa.

4 Jlaboparopnas pabora | | bubmuorexa [IOK
«Hccnenosanue nericTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHMuTa Ha PaMKYy C
TOKOM»

JlelicTBrE MarHUTHOTO IOJIs HA

5 JBIKYLIYIOCS 3apSDKEHHYIO YacTHILY. 1 Bubaunoreka LIOK
Cuna Jlopenmna. PaGora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarHutTHas HHIyKuus. [loTok

6 BEKTOpa MarHuTHON uHAyKIuu. IJC 1

WHAYKIHWH. 3aKoH BHCKTpOMaFHHTHOﬁ



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

nHayKkuuu @apanes

JlaGoparopnas pabota
«MccnenoBanue sSIBICHUS
3JIEKTPOMAarHUTHOM UHIAYKLIMN»

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

NHykTUBHOCTS. SIBlIeHUE
camouHaykiuu. IJ1C caMOMHIAYKIIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKHU C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

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

TexHUYeCKHe yCTpOMCTBA U UX
IIPUMEHEHUE: IIOCTOSHHBIE MATHUTBI,
3JIEKTPOMArHUTBI, HJIEKTPOJBUTATEIID,
YCKOPHTEIIHN 3JIEMEHTAPHBIX YaCTHII,
WHyKIIMOHHAs I1eYb

10

O6006maronmit ypok «MarHutHoe
noJie. DNeKTPOMarHuTHasE MHAYKIIHS)

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

11

KonTponsHnas pabora mo teme
«MarguTtHoe noie.
DNEeKTPOMAarHUTHAsT UHIYKIIHS

bu6mnoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBo0OOIHBIE MEXaHUYECCKUE
Kosebanus. 'apmMoHnyeckue
KoyieOaHusl. Y paBHEHHE
rapMOHHYECKUX KOJICOAHUIA.
[IpeBpaienue sHepruu

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

13

JlaGoparopnas pabota
«MccnenoBanue 3aBUCUMOCTH
nepro/ia MaJlbIx KojebaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU U MACCEI I'py3a»

14

Koneb6arenbHblil koHTYp. CBOOOAHBIE

bubmnoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJIEKTPOMArHUTHBIE KOJICOaHUS B
nJeanbHOM KOJe0aTeIbHOM KOHTYPE.
AHAJOTHS MEXTy MEXaHUYECKUMHU U
3JIEKTPOMATHUTHBIMH KOJICOaHUSMU

15

®opmyna TomcoHa. 3akoH
COXpaHEHUS YPHEPTUH B UI€aTbHOM
KoJIe0aTeIbHOM KOHTYPE

bub6munoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpeacraBnenue o 3aTyXaronmx
Kosie0aHusIX. BoIHYX/1IeHHbIE
MexaHn4yeckue konebanus. Pezonanc.
BBIHy)K,Z[eHHLIe 9JICKTPOMArHuTHLIC
KoJIeOaHUsI

bubnuorexa LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CuHycoOUJaNbHbBIN
MEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOTI0 TOKa. AMIIUTYAHOE U
JEHCTBYIOILEE 3HAYCHUE CUJIBI TOKA U
HANPsKEHUS

bubauoreka IJOK
https://m.edsoo.ru/ff0cbd34

18

Tpanrcdhopmatop. [IponszBoacTro,
nepeaava u morpedneHue
3JIEKTPUYECKON YHEPTUH

19

YCeTpoMCTBO M IPAKTHIECKOE
IIPUMEHEHNE AJIEKTPUUECKOr0 3BOHKA,
reHepaTopa EPEMEHHOT0 TOKa,
JIMHUH dJIEKTponepeiayd

Bbubaunoreka IJOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKHE PUCKU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTHUH B TOBCEAHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnnyeckue BOJIHBI, YCJIOBHA

pacnpoctpanenus. [lepuoa. Ckopocth

bubnuorexa LIOK

21 pacrnpocTpaHeHus U JJIMHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U MPOAOIBHBIE BOITHBI
) 3Byk. CkopocTs 3ByKa. [ poMKOCTh bubmuoreka [IOK
3ByKa. Beicora ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHBIC BOJHBI, UX
23 cBoricTBa U ckopocTsk. [lIkama bubmorexa OK
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMATHUTHBIX BOJIH
[IpuHUMIBI paAKOCBSI3U U
24 TeneBuaeHus. Pa3BuTue cpeacTs
cBs3u. Pagnosokanus
25 Kontponrsnas pabora «Konebanus u bubmuoreka LIOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHENHOE pacpOCTpaHEHUE
2% CBETa B OJHOPOJHOMU Cpee. bubmuoreka [IOK
TodeuHblid ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHue cBeta. 3aKOHbI
27 oTpaxeHnus ceera. [loctpoenue bubmorera IIOK
. https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IUIOCKOM 3epKalie
[Ipenomnenue ceera. [lonHoe
73 BHyTpeHHee oTpaxeHue. [IpenenbHblit bubanoreka LIOK
YIOJI MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTPAKECHUS
29 JlaGoparopHas pabora «3meperue bubmunorexa LIOK
MOKa3aTess NPeIOMIICHUS CTEKIIay https://m.edsoo.ru/ff0cd67a
30 JInnzel. IlocTpoenne nzodpakeHuit B bubanoreka LIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMysia TOHKOM JTUH3BI.
VYBenudeHue JIUH3bI

https://m.edsoo.ru/ff0cddle

JlabopaTopHas paboTta

31 «HccnenoBaHue CBOMCTB
M300paKeHUM B JINH3aX»
Hucnepcus ceera. Cl0XKHBIA COCTaB
1 6enoro ceera. L{ger. JlaboparopHas
pabota «Habmonenne qucepcun
CBETa»
13 Wntepdpepenuns ceera. Audpakuus bubmunorexa LIOK
ceeta. Jludpaknuonnas pemeéTka https://m.edsoo.ru/ff0ced22
34 [lonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npudOpsl U yCTPOICTBA U
yCIIOBUS MX 0€30MacHOr0 MPUMEHEHUS
['paHu1IBI MPUMEHUMOCTH
KJ1accuyeckor MexaHuku. [loctynarsl bubnuoteka [JOK
36 .
crHenuanbHOU TEOpUHn https://m.edsoo.ru/ff0cf862
OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHe BpEMEHH U COKpaIlleHHEe Bubmaorexa LOK
P P https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus U UMITYJIbC PEISTHBHCTCKOMN
. bu6mmoreka [JOK
38 yacTuilbl. CBS3b MacChl C SJHEPTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTrus MOKOs
KonrtponeHas pabora «Onrtuka.
. bub6mnoreka [JOK
39 OCHOBBI cieIMaIbHONU TEOPUU

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ff0ct6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Dopmymna [lnanka. Dueprus

bubmuoreka [IOK

40
U UMITyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIETOBAHUE
41 Q)OTclja(b(beKTa OHBII[TBI A.T bubmorexa [IOK
' U https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl porodrpdekra. YpaBHeHUE
42 OitHmmreitHa st Gotorpdexra bubmorexa [IOK
A ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢porospdexra
aBiaenue cBera. OmwiTe! I1. H.
43 JII[e6e eBa. XUMHUYECKOe AeiiCTBHE bubmaorexa LIOK
FIeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4yeckne ycTpoicTaa u
MpaKTUYECKOE MPUMEHEHHUE:
44
dorosnemenT, HoToaaATUHK,
conHeyHas 6aTapesi, CBeTOAUO
45 Pemenue 3amay o TeMe « 1€MEHTHI bu6mmoreka [OK
KBAaHTOBOM ONTHKM)Y https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcona. OnbITE
46 Pesepdopna mo paccesHuto o-yactu bubmorexa TOK
POOpA p . https://m.edsoo.ru/ff0d091a
[InanerapHast Mmozesb aTomMa
bubmuoreka [IOK
47 Hocrynarei bopa https://m.edsoo.ru/ff0d0afa
3nyuenne u noriomienre GoToHOB
48 I Hyne eXxoJle aToMa C O Hc()bro OBHSI bubnmorexa LHOK
P pexon . A yp https://m.edsoo.ru/ft0d0afa
SHEpPruu Ha apyrou. Buabl cnekTpos
BonHoBuIe cBolicTBa yacTul. BoiaHEI
. bubnuoreka [IOK
49 ne bpoiins. KopnyckyinspHo-

BOJIHOBOM Ayanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0cffc4
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BBIHYXKJICHHOC U3JTYYCHUC

50

OTKpbITHE PATUOAKTUBHOCTH. OMBITHI

Pesepdopaa no onpenenenuo cocraBa

PAAOAKTHUBHOT'O U3TYUYCHUA

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

51

CaoiicTBa anbda-, 6era-, ramma-
u3nydeHus. BiausHue
PaIMOaKTUBHOCTH HA KUBBIC
OpTaHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Wzotombl. Anbda-pacman.
DNEeKTPOHHBIN U TMMO3UTPOHHBINA OeTa-
pacnan. ['aMmma-u3nydeHue

bubmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3UM HYKJIOHOB B si/ipe.
SnepHble peakuuu. SnepHsii
peaktop. [Ipo0ieMbl, mepcreKTUBSI,
3KOJIOTUYECKHUE ACIEKTHI AACPHOU
JSHEPreTUKU

bubaunoreka IJOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
Mo3UTpOHA. MeTo bl HAOII0IeHUS U
perucTpanuy 3JeMEHTapHbIX YaCTHL.
Kpyrusni cron «@yHaaMeHTaIbHbIE
B3auMozeiicTBus. EquHcTBO
bu3nyecKoi KapTUHBI MUPa

bubmnoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTamnsl pa3BUTHS ACTPOHOMHUH.
[pukinagHOe 1 MUPOBO33PEHYECKOE
3HaYCHHUE acTPOHOMUU. Bup
3BE€31HOTO HeOa. Co3Be3aus, sIpKHe
3BE3/IBI, TIAHETHI, UX BUIUMOE
nprxeHne. ColHevHasi CHCTeMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comaue. CoytHeyHast aKTUBHOCTb.
Hcrounuk >neprun CosHita u 3BE37]

57

3BE37bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI [NIABHON
II0CJIEJ0BAaTEIbHOCTH. BHyTpeHHEE
cTpoeHue 38€31. COBpeMEHHBIE
IPEICTABICHUS O IPOUCXOKICHUU U
sposronii CoHIA U 3BE3]

58

Mieunsiii [1yts — Haa I'anakTuka.
[lonoxxenne u neuxenue ConHua B
I'anaktuke. I'anaktuku. Y€pusble
JBIPBI B SIAPaX TaJaKTHK

59

Bcenennas. Pa3z0eranue rajgakTuk.
Teopust bosbmoro B3peiBa.
PenukroBoe uznyuyenue.
MeraramakTuka

60

HepeI_HeHHLIC HpOGJ’ICMLI ACTPOHOMHUHN

61

KonTtposbnas padota «MeMeHTHI
ACTPOHOMUU M aCTPODYUZUKI

62

Oo6o06maronmii ypok. Pons dusuku u
ACTPOHOMUU B 9IKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COIMAJILHON U
ATUYECKOH chepax AesITeIbHOCTH
yeJIoBeKa

63

O6o06maronmii ypok. Pons u Mmecto
(GU3UKH 1 ACTPOHOMUU B
COBPEMEHHOM Hay4YHOU KapTUHE MUpa

64

Ob6o6maronmii ypok. Ponb




¢uznyeckoii Teopun B HOpMUPOBAHUHT
MPEJCTaBICHUN O (PU3NUECKOU
KapTUHE MUpa

65

Ob6o06maronmii ypok. Mecto
(bu3UYECKON KapTUHBI MUPA B 00IIIEM
psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHHUI O IPUPOJIC

66

PesepBHbIii ypok. MarautHoe nose.
ONEeKTpOMAarHuTHasE HHIYKIUsS

67

PesepBublii ypok. Ontuka. OCHOBBI
CIIEIMAJIBHON TEOPUU
OTHOCUTEJILHOCTH

68

Pesepnsblii ypok. KantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpOopU3UKH

bubaunoreka IJOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 11O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC

Koa
NMpoBepsieMoro
pe3yJabTara

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHuA

10.1

JleMoHCTpHpOBaTh Ha TpUMeEpax poilb U MecTo (U3MKH B
(dbopMUpPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHUpPA, B Pa3BUTUU
COBPEMECHHOHN TEXHUKH U TEXHOJOTUMH, B IIPAKTUUECKOMN ACATEIBHOCTH

moaen

10.2

YYUTHIBATH TPAHUIIEI MPUMEHEHHS U3YYCHHBIX (DU3HUYECKUX MOJICICH:
MaTepuaibHas TOYKa, WHEpIUaIbHas cHCcTeMa OTcuéra, abCONOTHO
TBEPAOE TEJO, UJICAIBHBINA T'a3; MOJAEIIH CTPOSHHUS ra30B, KUIKOCTEH U
TBEPABIX TEJ, TOYCYHBIA DJJIEKTPUYECKHUM 3apsi — I[pPHU PEIICHUU

du3nyeckux 3agau

10.3

Pacnio3naBath (usnueckue siBieHUs (MPOLECCH) U OOBICHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKOH Teopuun
CTPOEHHUS  BEIIECTBA U  JJEKTPOJMHAMHUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJMHENHHOE IBH)KEHHE, CBOOOJHOE IaJieHue
TeJ, JBUXKEHUE IO OKPYXHOCTU, WHEpLUs, B3aUMOJICHCTBUE TEI;
muddys3us, OpOYHOBCKOE JBHIKEHHE, CTPOCHHE JKHAKOCTEH U
TBEPIBIX TN, MW3MEHEeHHWe o0béMa Tenl TpU  HarpeBaHUHU
(oxnaxkJeHuu), TEIJIOBOE paBHOBECHE, HCIApPEHUE, KOHJEHCAINS,
IJIaBJIIEHUE, KPUCTAJIM3alMsl, KUIIEHHWE, BIAXKHOCTh  BO3/AYyXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXJAy IapaMeTpaMH COCTOSIHMSI Ta3a B M30Mpoleccax;

SJICKTpU3anus T, B3aHMO/ICHiCTBHE 3apsaa0B

10.4

OnuceiBaTh MEXaHMYECKOE JABHJKEHHME, UCIOJb3Yyd (U3HUYEecKue
BEJIMYUHBL: KOOPAHWHATA, IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tena, CWiIa, WMIYJIbC Tela, KUHETHYECKas DSHEprus,
MOTEHI[MAbHAsl JHEPTus, MeXaHuueckas pabora, MexaHUdecKas
MOIIHOCTb; U ONMUCAHUHU MTPABUIIBHO TPAKTOBATH (PU3NYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIWYMH, UX OOO3HAYCHUS W EIUHUIIbL, HAXOJIUTh
(bopMyIIBI, CBA3BIBAIOIINE JTAHHYIO (PU3HUECKYIO BEIMYHHY C IPYTUMHU

BCJIIMUYNHaAMHU

10.5

OmuceBaTh HN3YYCHHBIC TCIIJIOBBIC CBOHCTBA TE€I M TEIUIOBEIC




SBJICHUS, UCIOJIb3Yd (U3MYECKUE BEJIMYMHBL: JaBJICHUE Tas3a,
TeMIepaTypa, CpeIHssl KUHETHYeCKas JHEpPrus XaoTHYECKOIO
JIBUKEHHUS MOJIEKYJ, CpEOHEKBAJApaTUYHAss CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHSS  OSHeprus, pabora rasa,
KOA(UIIMEHT TMOJEe3HOr0 JEeMCTBUSA TEIJIOBOTO JIBUTATENS; MpHU
ONMCaHUU IIPaBUIILHO TPaKTOBATh buznyeckuit CMBICII
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHMS M €IMHHUIIBI, HAaXOIUTh
(bopMyIIBl, CBA3BIBAIONINE JTAHHYIO (PU3HUECKYIO BEIMYHHY C IPYTUMHU

BCJIMYHNHaAM

10.6

OnuceiBaTh HW3Y4YEHHBIE JJEKTPUUYECKUE CBOICTBAa BeIIECTBA U
AJEKTpUYECKUE SBIEHUS (IpOLIeCChl), HUCHONb3Yysl (pusmyeckue
BEJIMYMHBL  DJIEKTPUYECKUH  3apsill,  JJIEKTpUYECKOe  IIOJe,
HanpsHKEHHOCTh  MOJIsI, IOTEHLHUal, Pa3HOCTh IOTEHIMANIOB; IIpU
ONMCAaHUU MPABHIBHO TPAKTOBATh (PM3NYECKUI CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, WX OO0O3HAYeHHMs] W EAMHUIBL, YKa3bBaTh (HOPMYJIHI,
CBS3BIBAIOIIME  JIAHHYIO  (DU3MUYECKYI0 BEIUYMHY C JPYTUMHU

BCJIMYHNHaMH

10.7

aHAM3UPOBaTh (U3NYECKUE TMPOLECCHl W  SIBICHHS, HCIONb3Ys
¢du3nyecKue 3aKOHBI M IPUHIHUIIBL: 3aKOH BCEMUPHOTO TsATOoTeHHS, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpAaHEHUs MEXaHWYECKOW JHEPruu,
3aKOH COXPAaHEHHUsI UMITYJIbCA, IPUHLMI CYNEPIO3ULIUN CUII, IPUHITUIT
pPaBHONPABUS HWHEPLUUAIBHBIX CHCTEM OTCYETa; MOJEKYJSPHO-
KMHETHYECKYI0 TECOPUIO CTPOCHMS BELIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeIHE! KMHETUYECKOM HDHEPruu TEIJIOBOTO IBM)KEHMSI MOJIEKYH C
aOCOJIIOTHOM TeMIlepaTypoil, MepBblil 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXPAaHEHMs DIJIEKTPUYECKOIro 3apsaa, 3akoH Kyiona;, mnpu >ToM
pa3nuuaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTEeMAaTHUYECKOE

BbIpa)KEHHE U YCJIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTHU

10.8

OOBSACHITH OCHOBHBIE TPUHLMIBI JEHCTBUS MAaIllMH, TPUOOPOB M
TEeXHUYECKUX YCTPOMCTB; pa3inyaTh yCJIOBUS HX 0€30MacHOTO

HCIIOJIb30BaHUs B HOBC@)IHCBHOﬁ KHU3HN

10.9

BBIMTOTHATE 9KCTIEPUMEHTBI 10 UCCIICAOBAHUIO (PU3NICCKUX SBICHUH U
MPOIECCOB C MCITOJIb30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; TIPH
aToM (opmynupoBaTh MpodieMy (3aaady) M THUIOTE3y Yy4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  HPEUIOKEHHOTO

O60py,HOBaHI/IH, IpOBOAUTDH OIIBIT U (bOpMy.]IPIpOBaTB BBIBO/JIbI

10.10

OCYH_ICCTBJ'I}ITB MIpsiMbIC W KOCBCHHBIC H3MCPCHUS (I)I/I3I/I‘IeCKI/IX

BCJIIMYNH, IIpHU 3TOM BBI6I/IpaTB ONTHUMAaJIbHBIA CIIOCO0 HU3MEpPCHUA U




HUCIIOJIB30BATh U3BCCTHBIC MCTOAbI OIICHKH HOFpGHIHOCTGfI I/I3MCPGHI/II>1

10.11

HccnenoBath 3aBUCHMOCTH MEXJIy (U3HMYECKUMU BEJIMYMHAMU C
UCIIOJIb30BAHUEM MPSIMBIX W3MEPEHHUI; IpPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yjbTaThl IOJYyYEHHON 3aBHCHMOCTHU
¢u3nYecKuX BEIMYUH B BUJE TaOIHIl U rpauKOB, AeJaTh BHIBOABI MO

pe3yjibTaTaM UCCICAOBAHUA

10.12

CoGmomaTh mpaBuiia  0€30MacHOTO  Tpyda MpH  MPOBEACHUU
UCCIIEJIOBAaHUN B paMKax yd4eOHOro OKCIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BaHUEM

M3MEPHUTENFHBIX YCTPOUCTB U 1TAO0OPaTOPHOTO 000PYI0BAaHUS

10.13

Pemate pacuy€THble 3amaun C SIBHO 33aJlaHHOW (DU3UUECKON MOJENbBIO,
UCTIONB3Ysd (PU3MYECKHE 3aKOHBI M TPHUHIIMIBL, HA OCHOBE aHaln3a
yCIOBHS  3a7aud  BbIOMpaTh  (U3WYECKYH0 MOJI€Tb, BBIACIATH
¢dbu3nyecKkre BEIUUMHBI U (HOPMYIIBI, HEOOXOIUMBIC /ISl €€ PEIICHMUS,
MPOBOUTH PACUETHI U OLIEHUBATH PEATLHOCTH MOJYYEHHOIO 3HaYCHUS

(U3UYECKON BETMUNHBI

10.14

Pemate  KkayecTBEHHblE  3aJauyd:  BBICTPaWBaThb  JIOTHUECKHU
HENPOTHUBOPEUUBYIO IIETIOYKY PACCYKACHUH C OMOpPOM Ha M3ydyeHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘I€CKI/IG SABJICHUS

10.15

Hcnonb3oBaTh NOpU  peIIEHUH  y4eOHBIX 3aJad  COBPEMEHHBIC
MH(}OpMAIMOHHBIE TEXHOJOTUU JJs TOUCKA, CTPYKTYpUPOBAHUS,
UHTEpPOpPETalMy U MpeACTaBIeHUs y4eOHOW M Hay4YHO-MOIMYJISIPHOM
uHpopmaluu, MoIy4eHHOW U3 PA3NUUYHBIX UCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOJTyYaeMyIo HH(OpMAIHIO

10.16

[IpuBoauTh TpHUMEPHI BKJIaJa POCCUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPY>KAIOIUIETO

MHPa, B pa3BUTHC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (pU3MKE B MOBCEAHEBHOM
KU3HU 17151 obecriedeHns 6e30MacHOCTH IpU 00pallieHnH ¢ Tpubopamu
U TEXHUYECKMMH YCTPOWCTBAMH, JJSI COXpAaHEHUS 3J0pOBbs U

COOJTFOICHHSI HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIeH cpeie

10.18

PaGoTath B rpymnie c BBIIOJHEHHEM PA3JIMYHBIX COI[MAIBHBIX POJICH,
IUIaHUPOBaTh  pabOTy  IpyHIbl, palUOHAIBHO  PACIPENEIATH
0053aHHOCTM U IUIAHUPOBATh JEATEIBHOCTh B HECTaHAAPTHHIX
CUTyalUsX, aJCKBAaTHO OLEHMBATh BKJIAJ KaXKJIOTO M3 YYaCTHHKOB

TpYyMNIBI B peLICHHE paccMaTpUBaEMON MPOOIEeMbl




11 KJJACC

Kon
NPoBepPsIeMOro
pe3yJjbTara

IIpoBepsieMble npeMeTHbIE Pe3yJabTAThI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 0o1ero 00pa3oBaHus

JleMoHCTpUpOBaT, Ha TMpUMEpax poidb © MeCTO (QHU3UKH B
(GbopMHUPOBAHUHN COBPEMEHHOW HAyYHOW KapTHHBI MUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTUUECKON ACSITEIbHOCTH

JHO,Z[GI\/’I, OCJIOCTHOCTh U €AMHCTBO q)H3quCKOﬁ KapTHUHBEI MUpa

11.2

YuuTheIBaTH T'paHUIbl IPUMCHCHU A N3YUCHHBIX (I)I/ISI/IIIGCKI/IX MOJICICH:
TOYCYHBIMI BHCKTpI/I‘leCKI/Iﬁ 3apan, AACpHasaA MOACIIbL ATOMA, HYKJIOHHAA

MOJCJIb aTOMHOTO fJipa Ipu pCHICHUU (I)I/ISI/IIIGCKI/IX 3aaad

11.3

PacnioznaBate (pusmyeckue sBIeHUs (MpoIEcChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB JJICKTPOJUHAMUKU M  KBAaHTOBOW  (DU3UKH:
AJIEKTPUYECKass MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JIeficTBUS TOKa, B3auMO/IelicTBHE MarHuTOB,
AJIEKTPOMAarHWTHAas MHAYKIUS, JCHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM U JBWXKYIIMMCS 3apsiy, 3JIECKTPOMArHUTHBIC
KojeOaHUsT W BOJHBI, MNPSIMOIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpaX€HUe, MpeJoMIieHHe, UHTephepeHus, Aupakuus U
MOJIApU3alLMsl CBETa, MUCHEpCHs cBeTa, POoTodsIeKTpuueckuii 3pdext
(dpororddext), cBeToBoe maBIeHHWE, BOSHUKHOBEHHE JIHMHEHYATOTrO
CHEeKTpa aroMa BOJOpPOJA, €CTECTBEHHass W  MCKYCCTBEHHas

PaIOaKTUBHOCTh

11.4

OnuceiBaTh HU3Yy4YEHHBIE CBOWCTBAa BEIIECTBA  (DJIEKTPUYECKUE,
MarHuTHBIE, ONITUYECKUE, SJIEKTPUUECKYIO0 ITPOBOJAUMOCTD PA3IMUHBIX
Cpell) M DBICKTPOMAarHUTHBIE SBJIECHUS (MPOLECCHI), HCIOJb3Ys
duznyeckue BETMYMHBL  JJCKTPUYECKUH  3apsn, cHila TOKa,
ANIEKTPUYECKOE  HAINpPsDKEHUE, DJIEKTPUUECKOe  CONpPOTHBICHUE,
pasHocTh moteHiuanos, JC, paboTa TOka, UHAYKLHS MAarHUTHOTO
nosid, cuwia Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTb KaTYIUKH,
SHEPrus 3JIEKTPUUECKOIO0 M MArHUTHOIO IOJIEW, NEPHOJ U 4acToTa
KoJieOaHuil B K0oseOaTeIbHOM KOHTYpE, 3aps/] U CHJIa TOKa B IIpolecce
rapMOHUYECKUX  DJJEKTPOMArHUTHBIX  KoyiebaHui,  (QOKycHOE
paccTOssHME W OINTHUYECKAasl Cuja JMH3bI, MPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3NYECKUM CMBICI HCIIOJIb3YEMbIX BEJIMYUH, HX
0003HaYeHUsT W EOUHULBL, YKa3bBaThb (OPMYJIbI, CBS3bIBAIOIINE

JaHHYIO (1)I/I3I/I‘I€CKYIO BCJIIMYMHY C JPYTMMU BEJINYMHAMU




11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBLIC SBJICHUA U IMPOLCCCHI, UCIIOJIb3YA
(1)I/ISI/I‘~IGCKI/I€ BCJIIMYHHBI: CKOPOCTH JJICKTPOMArHUTHLIX BOJIH, JIMHA
BOJIHBI M YaCTOTa CBC€TA, OJHEPIHUA W UHMIIYJIBC (bOTOHa, nepuong
nojrypacnajga, O3SHCPruss CBA3WM ATOMHBIX AACP, IIPU OIIHMCAHUU
MMpaBUIILHO TPAKTOBATb (1)I/I3I/I‘ICCKI/Iﬁ CMBICJI UCITOJIb3YCMBIX BCJIWYHH,
UX 0003HAUECHHUS U CAWHUIIBI;, YKa3bIBaTb q)OpMy.HBI, CBA3BIBAIOIINEC
JaHHYIO (bHBPI‘-IGCKYIO BCJIIMYHUHY C APYTUMHU BCINYUHAMU, BBIYUCIIATH

3HaUeHUE (PU3NICCKON BEITUINHBI

11.6

AHaJII/ISI/IPOBaTB (1)I/IBI/II-IGCKI/I€ nNpouecCChl MW ABJICHUSA, HCIHOJb3YA
(1)I/I3I/I‘~IGCKI/I€ 3aKOHBbI u IPpUHIUIIBI 3aKOH OMa, 3aKOHBbI
[IOCJIEJOBATEILHOTO U MapajyieIbHOIO COEJUHEHUS IIPOBOJIHUKOB,
3akoH J[xoynsa — JIeHna, 3aKOH 3J€KTPOMarHUTHOW MHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOIO PAacIpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl ~ IPEJIOMJICHHS CBETa, ypaBHEHWE OWHIITEHHA  IJIsI
dorordexra, 3aKOH COXpaHEHHS DJHEPrHUU, 3aKOH COXpaHEHUs
UMITyJIbCa, 3aKOH COXpPaHEHHUs JJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpPaHEHHMS ~ MaccoBOro  4ucia, mnocrynarsl bopa,  3akoH
paAMOaKTHUBHOIO pacnaja; M[pu 3TOM  pas3nyaTh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKEHUE U YCIIOBHUS

(rpaHULIBI, 006JIACTH) TPUMEHUMOCTH

11.7

OHpG}ICJ’IﬂTB HarpaBJICHUC BCKTOpa HWHAYKOHWHW MAarHuTHOTO IT10JIA

MPOBOJHUKA C TOKOM, CHJIbI AMIiepa U cuJiibl JIopeHna

11.8

CtpouTh M ONHUCHIBATH H300paK€HHE, CO3JABAEMOE IIIOCKUM

3€pKaJIOM, TOHKOW JIMH301

11.9

BBIMOHATE 9KCTIEPUMEHTBI 10 UCCIICAOBAHUIO PU3NICCKUX SBICHUHN U
MPOIIECCOB C MCITOJIb30BAaHMEM TPSIMBIX M KOCBEHHBIX U3MEPEHUIT; TIpH
aToM (opmynupoBaTh MpodieMy (3amady) M THUMIOTE3y Y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  yCTaHOBKY M3  NPEUIOKEHHOTO

000pyi0BaHusl, MPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOJIbI

11.10

OcymiecTBinsATh MpsSMbIE W KOCBEHHBIE U3MEpPEHUs (PUINYECKUX
BEJIMYMH; MPU 3TOM BBIOMPATh ONTHUMANbHBII CIOCOO H3MEpEHUs U

HUCIIOJIB30BaTh U3BECCTHBIC METOAbI OLICHKH HOI’pGHIHOCTGfI I/ISMCPGHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (U3MUECKUX BEJIMYHUH C UCIIOIB30BAHUEM
OpSMBIX U3MEPEHUH; TP OSTOM KOHCTPYHPOBATh YCTaHOBKY,
¢buKcHpoBaTh pe3yJbTaThl MOJYUYEHHON 3aBUCHMOCTH (PUIUYECKUX
BEJIMYMH B BUJE TaOIUIl U rpadUKoOB, JAeJaTh BBIBOABI MO Pe3yJbTaTaM

HUCCIICAOBAHUA

11.12

CoGmonaTh  mpaBuiia  0€30MacHOr0  Tpyda MpH  MPOBEAECHUU




UCCJEIOBAaHUM B  paMKax Y4YyeOHOro JKCIIEpUMEHTa, YydeOHO-
HCCJIE0OBATENBCKON M MPOEKTHOM AEATEIBHOCTU C HMCIOJb30BAaHHEM

U3MEPUTENBHBIX YCTPOUCTB U JIAOOPaTOPHOTo 00OPYIOBaHUS

11.13

Pemate pacu€THble 3amaun ¢ SIBHO 33aJJaHHOW (DU3UUECKOW MOJENBIO,
UCHIONb3Yysl (PU3MYECKHE 3aKOHBI M NPUHIUIBL, HAa OCHOBE aHalu3a
yCIIOBUS ~ 3a/a4d  BBIOMpAaTh  (PU3MUECKYI0 MOJEb, BBIICIATH
¢dusnyeckue BEIMYUHBI U (OPMYJIBI, HEOOXOIUMBIE AT €€ PeLIeHMUs,
MPOBOJUTH PACUYETHI M OLIEHUBATH PEATLHOCTH MOJyUYEHHOTO 3HAYCHHUS

(bu3HYeCKON BETMIHHBI

11.14

Pemars KayeCTBEHHbIE 3a7a4u: BBICTpaMBaTh  JIOTUYECKHU
HEIPOTUBOPEUYMBYIO LIEMOYKY PACCYKIAEHUM C OMOPOM HA M3YUYEHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (bl/ISI/I‘IGCKI/Ie SABJICHU S

11.15

Hcnonp3oBaTh MNpu  peHIeHUH Yy4yeOHBIX 3a/Jad  COBPEMEHHBIE
MH(OpPMAIMOHHBIE TEXHOJOTUU JJIs TOUCKA, CTPYKTYpUPOBAHUS,
WHTEpPOpEeTallMi U TpeACTaBiIeHUs yueOHOW M Hay4YHO-TOMYJISIPHOM
uHpopmaIuu, MoTyd4eHHOW U3 PA3NUUHBIX UCTOYHUKOB; KPUTHUYECKU

aHAIM3UPOBATH MOTyYaeMylo HH(OpMAaIHIo

11.16

OOBSCHATh MPUHLHUIBI JEHCTBUS MAIlMH, MPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pPa3NNYaTh YCJIOBUS HX OE30MACHOTO HCIIOJNB30BAaHUS B

IIOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh TpUMEPHI BKJIaJa POCCUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYIKAIOLIETO

MHpa, B pa3BUTUEC TCXHUKU U TEXHOJIOTUH

11.18

Hcmonp30BaTh TEOpPETUYECKUE 3HAHUS 1O (U3HUKE B MOBCEIHEBHOW
KHU3HU I 00ecTiedeHUs 0€301TaCHOCTH MPH 00paIeHnu ¢ mpubopamu
U TEXHUYECKHMMH YCTPOWCTBAMH, JIJISI COXPaHEHUS 3]I0POBbS U

CO6J'IIOI[CHI/ISI HOPM 5KOJOIrHYCCKOI'o IOBCIACHU S B OKp}I)KaIOH_[eﬁ cpeac

11.19

PaGoTath B rpymnme c BBIIOJHEHHEM DPA3JIMYHBIX COILMAJIBHBIX pOJIeH,
IUTAHUPOBaTh  pabOTy  TPYMNNbL,  PALMOHAIBHO  paclpeAessaTh
0053aHHOCTH W IUJIAHMPOBATh JESATENBbHOCTh B HECTAHIAPTHBIX
CUTyalUsiX, aJIeKBaTHO OLIGHHWBATh BKJIAJ KaXKIOr0 W3 YYaCTHUKOB

TPYIIIBI B pELIEHUE PacCMaTPUBAEMOM MPOOIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon Koa nposepsiemoro
IIpoBepsieMmble 3JIeMEHTHI COJEePKAHUS
pasznena 3JIeMeHTa

OU3NKA U METO/IbI HAYYHOI'O ITO3HAHUWA

1.1

®dusuka — Hayka o npuponxe. Hayunsie
METO/bI ITO3HAHMS OKpYyXkarouero mupa. Pois
JKCIIEpUMEHTa U TEOpUH B  IIpoLecce

MO3HAHUSI IPUPOJIbL. DKCIIEPUMEHT B QU3HKE

1.2

MogenupoBanue (PU3HYECKUX SBICHUUW U
npoueccoB. Hayunele runores3sl. @uznyeckue
3aKOHBI M TE€OpHH. [ paHUIBl TPUMEHUMOCTH
(bu3mIecKux 3aKOHOB. [MpuaIMT
cooTBeTcTBUs. Pomb um MecTto (U3UKH B
(hopMHpPOBAaHUU  COBPEMCHHOW  HAyYHOU
KapTHUHBI MHpA, B MPaKTUIECKOU

NEeITEILHOCTH JIIOAEH

MEXAHUKA

#i#HPartHH#KITHEMATHUKA

2.1.1

MexaHnuyeckoe JBHXXCHUC. OTHOCHTEIBHOCTD
MCXaHHNYCCKOT'O ABUKXCHMS. Cucrema orcuéra.

TpaekTopus

2.1

Ilepemerenue, cKOpocTh (CpenHss CKOPOCTb,
MTHOBEHHass ~ CKOpOCTb) M YCKOpEHHE
MaTepualbHOW TOYKM, UX NMPOEKLUHUHU HA OCU
CUCTEMBI KOOpJIMHAT. Crnoxenue

MEPEMEILECHUH U CIOKEHUE CKOPOCTEI

PaBHOMEpHOE u PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JBIDKECHUE. I'pacduku
3aBUCUMOCTH KOOpJMHAT, CKOpOCTH,
YCKOpEHUs, yTH u IIepEMEILEHNUS

MaTepI/IaJ'[BHOI\/JI TOYKH OT BpCMECHHU




CBobOonHOe majgeHue. YCKOpeHue CBOOOIHOTO

I1aacHus

KpuBonuneiinoe nBukeHue. PaBHOMepHOe
IBIDKEHHE ~ MaTepUalibHOM  TOYKH 1O
OKPYXHOCTH. YTJOBas CKOPOCTb, JIMHEWHAas
CKOpOCTb. [Tepuon u 4acToTa.

LenTpocTpeMHUTENBHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA: CIIUAOMETD,
JBI)KCHUE CHApsIOB, LIEMHBIE U PEMEHHBIC

nepeaaun

[IpakTueckue paloThIL. H3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUS] MEXKy MyTSAMH, IPOHICHHBIMU
TEJIOM 32  MOCJEAOBATEIbHBIE  pPaBHbBIC
MPOMEXKYTKH BPEMEHU TP PAaBHOYCKOPEHHOM
JBUKEHUHM C HA4YaJbHON CKOPOCTBIO, PaBHOMU
Hymo. 3yueHue ABMKEHUS IIapuKa B BA3KOU
Kuakoctu. M3ydeHue  OBUIKEHUA — Tea,

OpOILIEHHOTO TOPU30HTAIBLHO

2.2

H#Par#h# IUHAMUKA

2.2.1

[Tpunnun OTHOCUTENBbHOCTH Ianmunes.
Ilepenii 3axkon HerootoHa. HMHepuuanbHble

CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepno3unuu

CHJI

223

Bropoii 3akoH HprooToHa i1 MarepuaabHOU
TOYKM B HHEPLUHUAIBHOM CHCTEME OTCUYETa
(UCO). Tperuit 3axkon HeproToHa g

MAaTCPUAJIBHBIX TOYCK

224

3aKOH BCEMUPHOTO TATOTeHUs. Cuila TSHKECTH.

HepBa;I KOCMHYECCKast CKOPOCTb. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHuUs

CKOJIBXKCHUA n CHJIa TPCHUA IIOKOA.

Kosdpdunment tpenus. Cuiia conpoTUBICHUS




IIpU ABUXKXCHHUHU TECJIA B ) KUAKOCTHU UJIU I'a3C

2.2.7

[loctynarenbHOe M BpallaTelIbHOE JIBUYKEHUE

a0COJIIOTHO TBEPJIOTO Tesa

2.2.8

MOMEHT CUJIbI OTHOCUTEIBHO OCH BPALLEHUS.
IInedo cuibl. YCnoBUs paBHOBECUs TBEPAOIO
tena B UCO

229

TexHu4yeckue  yCTpPOMCTBA:  MOAIIMIIHUKH,

JABMKCHHUEC NCKYCCTBCHHBIX CIT'YTHUKOB

2.2.10

[IpakTuyeckue pabothl. M3yueHnue ABHXKEHUS
Opycka 1O HaKJIOHHOW TIJIOCKOCTH TIOJ
JeiicTBUEM HecKonbkux cuil. MccnemoBanue
3aBUCHMMOCTH CHJI YHPYTOCTH, BOSHUKAIOIINX
B JehopMUpYyEeMON MpPYKUHE U PE3MHOBOM
oOpasme, OT BETWYUHBI HX JePopMaIluu.
HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OChb BpalllCHU A

23

###HPar#H#3AKOHBI COXPAHEHMA B MEXAHUKE

NMnynec MaTepuanbHOM TOYKH, CHCTEMBI

2.3.1 MAaTepHAIBHBIX TO4YeK. MMIynabC cuibl U
M3MEHEHUE UMITYJIbCa Tela
539 3akoH coxpaHeHus umnyiasca B HCO.
o PeakTuBHOE 1BUKEHME
233 Pabota cumbl
234 MoIHoCTE CHIBI
35 Kunernueckas sHeprus MaTepralbHON TOUKH.
o Teopema 0 KHHETUYECKOW YHEPTUU
[lorenumnansnas sHeprus. lloreHnumanpHas
236 JHEPIUs yIpyro ne(popMUpPOBAHHOMN
o npykuHbl. IloTeHnuManbHas »Heprus Tena
BOJIM3U MIOBEPXHOCTU 3€MIIH
[loreHunanbHble U HENOTEHIMAIBbHBIE CHJIBL.
37 Ces3b pa®OThl HEMOTEHLMAJIBHBIX CHJI C

N3MCHCHHEM MEXaHHYISCKOM 9HCPIruun

CHCTEMBI TECII. 3aKoH COXpaHCHUA




MEXaHHYECKON IHEPIUU

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHu4ecKkne yCTpOMCTBA: JBUKEHHE PAKET,
o BOJIOMET, KOIIEP, NPY>KUHHBIM ITUCTOJIET
[Mpaktnueckue paboTsl. M3yueHue cBs3H
5310 CKOpOCTEH TeJ IIpU HEYINPYyroM yzape.

HccnenoBanne cBA3W  pabOTBI  CHJIBI  C

W3MEHEHHEM MEXaHWYSCKOM OHCPIuu TCJjia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJMHAMUKA

3.1

#i##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH

3.1.1

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KWHETUYECKON TEOpUH. bpoyHoBckoe
nsikenue. Judoysusa. Xapakrep ABUKEHUS U

B3aMMOJIEMCTBHS YaCTHI] BEIIECTBA

Mogenu CTpoeHHs Ta30B, XUIKOCTEH U
TBEPABIX TEel ©  OOBSICHEHWE CBOWMCTB

BEII[ECTBA HAa OCHOBE dTUX MOJCIICH

Macca wmonekyn. KonuuecTBo BemiecTna.

[locTostnaas ABorazpo

TeroBoe paBHOBecue. Temmeparypa u eé

nsMmepenue. [llkana remneparyp Lienscus

Mogens  wuaealpHOro  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJIIPHO-KHHETHYCCKON

TCOPHUH UACAJIBHOIO I'a3a

AbGcomoTHas TeMIeparypa Kak Mepa cpeHei
KMHETUYECKOW YHEPTUU TEIJIOBOTO JIBUKEHUS

yactul rasa. [llkama remneparyp KenpBuna

VpaBuenune Kianelipona — MeHaeneesa.

3akoH /lanbTOHA

I'a3oBbIe 3aK0HBI. M30Mpoueccsl B UAcaIbHOM
ra3c¢ ¢ IIOCTOSAHHBIM KOJHMYCCTBOM BCIICCTBA.

U30TepMa, U30X0pa, n3obdapa

TexHudyeckue  yCTpOMCTBA: TEPMOMETP,

6apomMertp




3.1.10

[IpakTuyeckue paborel. M3MepeHue wmacchl
BO3/lyXa B KJacCHOW komHare. MccnenoBanue
3aBUCHMMOCTH MCXK Y IMapaMETpaMu COCTOAHUA

pa3pekeHHOro ra3a

3.2

OCHOBbI TEPMO/IMHAMUKH

3.2.1

TepMmonuHamuueckass cucrema. BHyTpeHHss
JHEpPrusl TEPMOAMHAMUYECKOW CHCTEMBI U

CITOCOOBI €€ U3MEHEHU S

322

KomuuectBo Temiotel U pabora. BHyTpeHHss

OHCPrud 0JHOATOMHOI'O UACAJIBHOI'O I'a3a

3.23

Buabl Temnonepenauu: TEMJIONPOBOAHOCTD,
KOHBEKIUS, M3IydeHue. TemioéMKOCTh Tena.
VnenapHas TEIIOEMKOCTH BellecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI IIPU TCILIOMIEpEaAUC

324

ITepBblit 3aKoH TepMoauHaMuku. [[pumenenue
epBOro 3aKOHa  TEPMOJUMHAMUKH K
n3omnporieccam. ['paduueckas nHTEpIpETALIUS

paboTsl raza

3.25

Tennosele MammHbl. [IpuHIUDBL KEeWcTBUA
TEIJIOBbIX MaluH. [IpeoOpa3oBanust sHepruu
B TEIUIOBBIX  MammHaxX. Koadduuuent
nonesnoro  gecreus  (mamee —  KIIM)

teroBoi mammHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatumocTs  mpomeccoB B IPHPOJE.
TemoBsle JBUTATEIIH. DKOJIOru4ecKue

Hp06J'IeMBI TCIJIOOHCPICTUKHU

3.2.7

Texuuueckue yCTPOUCTBA: JIBUTATEIh
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOOUJIbHUK, KOHIUITNOHED

3.2.8

[Ipaktuueckue pabotel. UsMepeHue yaenpHon

TEILIOEMKOCTH

3.3

#iPar###AI'PEI’ATHBIE COCTOSAHUA BEIHIECBA. ®A30BbIE

ITEPEXO/1bI




3.3.1

[Tapoo6pa3zoBanue u kouaeHcanus. Mcnapenue
3 KUTICHUE. VY nenbHas TemioTa
apooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbI

KHUIICHUA OT JAaBJICHUA

332

AOCONIIOTHAsS W OTHOCHUTEIbHAs BIAXXHOCTH

BO31yxa. HachlueHHsIl nap

333

Teépnoe TEJIO. Kpucramnuueckue  u
amopdHBIle Tema. AHU30TPOINHUS CBOWCTB
KpPHUCTAJIOB. Kunkue KpPHUCTaJIBIL.

COBpeMCHHHe MaTCpUuaJIbl

334

[InaBmeHne W KpucTaM3auus. Y AelbHas

TCIJIOTA IIJIaBIICHMA. Cy6J'II/IMaI_[I/I$I

3.35

VYpaBHeHHe TemI0BOro OanaHca

3.3.6

TexHuueckne yCTpPOWCTBAa: TUTPOMETP U
NCUXPOMETP,  KaJOpUMETP,  TEXHOJOTUU
MOJTy4YEeHUsI COBPEMEHHBIX MaTepUaloB, B TOM

YHCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOI'NA

3.3.7

[IpakTuyeckue paboTEHL. N3mepenue

BJIQXKHOCTH BO3JYyXa

OJIEKTPOAJMHAMUKA

4.1

###HParf#H# I JIEKTPOCTATUKA

4.1.1

DnexTpu3aiys Tei. IeKTpUIecKui 3aps. [Isa

BUa SJICKTPUYCCKHUX 3apsa0B

HpOBOI[HI/IKI/I, JUDJICKTPUKHU n

IMOJIYIIpOBOAHU KU

4.1.3

3aKoH COXPaHCHUA DJICKTPUICCKOI'0 3apdaaa

4.14

B3aumoneiictue 3apsnoB. 3akon Kynona

DJIEKTpUYECKOe  TIOJIE. Hanpspk€nnocts
3JIEKTPUYECKOTO OJISl. [TpuHnun
cyneprno3uuuu. JIuHMM ~ HanpsSHKEHHOCTHU

SJICKTPUYCCKOI'0 ITOJIA

PaGota cui  AMEKTPOCTATUYECKOTO  TIOJISL.

TTorenmuan. Pa3zHocTh MOTEHIINAIOB

HpOBOI[HI/IKI/I U OUI3JICKTPUKU B IMOCTOAHHOM




3JeKTpUUYeckoM  moje.  Jluanekrpuueckas

MIPOHUIIAEMOCTD
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 OJIEKTPOEMKOCTh  TIJIOCKOTO  KOHIEHCATOpA.
OHeprus 3apsHKEHHOr0 KOHIEHCaTopa
TexHudyeckue  yCTPOMCTBA:  JIEKTPOCKOIL,
419 3JIEKTPOMETP, D3JIEKTPOCTAaTUYECKasl 3aluTa,
o 3a3eMJIEHUE DJIEKTPOIPHOOPOB, KOHAECHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [IpakTueckue paloThL. H3mepenue

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

HH#HPar###TIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CyHICCTBOBaHUA ITOCTOSTHHOT'O

4.2.1 3JIEKTpUUYECcKOro Toka. Mctounuku Toka. Cuna
Toka. [IocTOsSHHBII TOK
422 Hanpsokenue. 3akon Oma Ju1st ydacTka 1enu
423 DNEKTPUYECKOE COMPOTHUBICHHUE. Y IEIbHOE
o COTNPOTUBIICHHE BEIIECTBA
424 [TocnenoBarensHoeE, napasuiesibHOE,
o CMEILIAaHHOE COEAMHEHUE MPOBOIHUKOB
PaGora snextpudeckoro Toka. 3akoH Jlxoys
4.2.5
— Jlenna
4.2.6 MOIIHOCTH 3JIEKTPUIECKOTO TOKA
anekTpoaBukymas cuna (manee — JC) u
427 BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKA.
o 3akon Oma Ui TONHOM  (3aMKHYTOM)
aniekTpruueckoi nenu. Koporkoe 3ambpikanue
DNeKTpOHHAs POBOIUMOCTh TBEPABIX
428 METalIOB.  3aBHUCHUMOCTb  COIPOTUBICHUS
o METaJJIOB oT TeMIepaTyphbl.
CBepXxX1mpoBOAMMOCTh
126 OnekTpuueckuii TOK B BakyyMme. CBolicTBa

3JIEKTPOHHBIX ITYYKOB




4.2.10

[onympoBomauku. CoOCTBEHHAS U TPUMECHAST
[IPOBOAMMOCTD IOJYNPOBOJHUKOB. CBoicTBa

p-n nepexoaa. [lomynpoBoJHUKOBbEIE TPHUOOPHI

4.2.11

ONEeKTpUYECKHUH TOK B DJIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JUCCOLAALIUS.

DNeKTpoan3

4.2.12

DNeKTPUIECKUM TOK B razax.
CaMOCTOSTENBHBIT U HECAMOCTOSTEILHBIN
pa3psa. Pa3nuuHble THUIBI CAMOCTOSATEIBHOIO

paspsaa. Mounnus. [1nazma

4.2.13

TexHuueckue  yCTpOHCTBa:  aMIEPMETD,
BOJIETMETP, peoCcTaT, HWCTOYHUKH  TOKa,
3JIEKTPOHArpeBaTeIbHbIC pUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIIECHNH, BaKyyMHBIH JMOJ,
TE€PMUCTOPBI u doTope3ucTopsl,

HOJ'IyrIpOBOI[HPIKOBLIIZ AUO0oJ, raJlbBaHHKa

4.2.14

[IpakTnyeckue paboTEL. Nzyuenue
CMEIIaHHOTO COEMHEHHUS PE3UCTOPOB.

W3mepenne DOJIC ucrouHMka TOKa U €ro
BHYTpPEHHEro comnporusienusd. HaOmonenue

AJIEKTPOITN3a

11 KJJACC

Kon Koanposepsiemoro
pa3nena 3JeMeHTa

IIpoBepsieMmble 3J1eMEHTBI COACPKAHUS

4

OJIEKTPOJUHAMUKA

##HParHHH#M AT HUTHOE I1OJIE. SJIEKTPOMAI'HUTHAA MHAYKIWA

43.1

IloctostHHBIE MaruuThl. B3aumonencTBue

IIOCTOAHHBIX MaroHuTOB

43

432

MarnutHoe Tmone. BekTtop MarHutHOU
uHaykuuu.  IlpuHnun — cynepno3uuuu.
Jluanmum marauTHOM wuHAyKIMuU. Kaptuna

JIMHUA  MAarHUTHOW  MHIOYKIMHU  TOJIS




IIOCTOAHHBIX MaroHuToOB

MarauTHOe MoJie MPOBOJHUKA C TOKOM.
Kaptuna nuHuil nosist JIMHHOTO MPSIMOTO

IMPOBOAHUMKA MW 3aMKHYTOI'O KOJBIEBOI'O

433
MPOBOJIHUKA, KATYHMIKK C TOKOM. OIBIT
Opcrena. BzaumoselicTBre mpOBOJHUKOB C
TOKOM
434 Cuna Amrmepa, e€ MOIyJb U HaIllpaBJICHUE
Cuna JlopeHua, €€ MOAyb U HaIllpaBJIEHUE.
JIBr>keHHe  3apsHKEHHOM — 4acTULbl B
4.3.5
OJTHOPOJHOM MarHuTHoM moje. Pabota
cuibl JIopeHna
43.6 SIBneHue 31eKTPOMarHuTHOM MHIYKIIUHU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIUN
OJ1C unaykiuu. 3aKOH 3JIE€KTPOMarHUTHON
4.3.8
nHaykuuu Papanes
BuxpeBoe »snextpuueckoe mome. I/C
WHIYKIIMA B TPOBOJHUKE, IBHKYIIEMCS
4.3.9
MOCTYNAaTEIbHO B OJJHOPOJHOM MarHUTHOM
rnoJse
4.3.10 [IpaBuio Jlenna
NHnyKTUBHOCTB. SIBIEHHE CAMOMHIYKIIUU.
43.11
O1C caMouHIyKIINHU
OHeprusi MarHuTHOTO TIOJs KaTylIKH C
4.3.12
TOKOM
4.3.13 DJEKTPOMAarHUTHOE I10JI€
TexHuyeckne yCTpOMCTBA: MOCTOSIHHBIC
MarHHTEHI, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOABUTATENb, YCKOPHUTETHU
3JIEMEHTAPHbBIX YACTHUII, UHAYKIMOHHAs [1€Yb
IIpakTueckue paboThL. N3yuenne
MarHUTHOTO TIOJISI KATYHIIKU C TOKOM.
4.3.15

UccnenoBanne OelicTBUA TOCTOSHHOTO

MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUSA 3JICKTpOMaFHI/ITHOﬁ UHAYKIIUHA

KOJIEBAHMA 1 BOJIHBI

5.1

##HHPartHH#MEXAHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenruas  cucrema. CB0oOOAHBIE
Konebanus. ['apMoHMYecCKHe KoyeOaHwUsl.
[lepuon, wactora, ammuutyaa u (asa

KOJIEOaHU U

[IpyxuHHBIA MasTHUK. MartemaTu4ecKui

MasTHHK

YPaBHeHI/Ie TFapMOHHUYCCKUX KoJIcOaHUH.
Kunematnueckoe n JUHaAMH4YCCKOC

OITMCaHHe K0Je0aTeILHOTO JBHXCHU S

[IpeBpamenne SHEpPruu pu
rapMoOHHYeCKuX  KosnebaHusx.  Cs3b
AMIUTUTY bl KOJIEOaHUN UCXOIHOM
BEJIMYMHBI C aMIUIUTyJaMU KosieOaHui eé

CKOPOCTHU U YCKOpPEHUS

Konebarenpuplii  koHTYyp.  CBOOOAHBIC
3JEKTPOMAarHUTHBIE KoJieOaHust B
UJCaTBbHOM  KOJEOaTeNbHOM  KOHTYpe.
AHanoruss MeXJy MEXaHWYECKMMH U
3J€KTPOMArHUTHBIMHU KOJICOaHHSIMH.

®opmyna TomcoHa

3akoH COXpaHCHHUA DHCPIruu B UACAJIBHOM

KoJieOaTeIbHOM KOHTYpPC

BeIHyXIeHHBIE MEXaHUYEeCKUE KOleOaHMsl.
Pe3onanc. Pe3onaHcHas KpHUBasl.
BeinyxaeHHbIE AJIEKTPOMArHUTHbIE

KoJIeOaHus.

[lepemennsbiii  TOK.  CHHYCOUIAJIBbHBINA

MEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOI0 TOKa.
AMIIUTYIHOE U JEMCTBYIOIIEE 3HAYEHUE

CHJIBI TOKA U HAIIPSIKCHUA




5.1.10

Tpancdopmatop. [IponsBoacTso, nepenava
U NOTpeOJIeHUE 3JIEKTPUUECKON IHEPIUH.
DKOJOrM4eCcKUue PUCKH MPH MPOU3BOICTBE
JJIEKTPUYECKON DHEPIUHU. KynbTypa
UCIIOJIb30BAHUS 3JEKTPOIHEPIUH B

HOBCEIHEBHON KU3HU

5.1.11

TexHuueckue yCTpoicCTBa: celicMorpad,
BJIEKTPUUYECKUN 3BOHOK, JINHUU

SJICKTpOICpCaaqd

5.1.12

Ilpaktuueckue pabotel. HccnenoBanue
3aBUCUMOCTH IE€PHOJAa MaJbIX KOJIeOaHUH
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a. MccrnenoBanue nepeMeHHOT0 TOKa B
LeNU U3 MOCJIEI0BAaTEIbHO COEIUHEHHBIX

KOHJICHCATOpa, KATYIIKH U PE3UCTOPA

52

#HParHH#MEXAHUYECKUE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHnuveckue BOJTHBI, yCIIOBUS
pactnpoctpanenus. Ilepumon.  CkopocThb
pactupoCTpaHCHUs] H  JJIMHA  BOJHBL

[Tortepeunbie U MPOIOIBHBIE BOJIHBI

522

###Par### Murepdepenuns u nudpaxius

MCXaHUYCCKHUX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKOCTh 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMAarHUTHBIE  BOJIHBL. Y CIIOBHS
U3JIy4EHUsS]  DJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuenranus BekTopos E, B u v

B SHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHue, MpPeOMIICHHE, MOoJspu3aius,
mudpakuusa, unreppepeniua. CKoOpocTh

QJICKTPOMArduTHBIX BOJIH

5.2.6

[IIkama 3JIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHue 3JEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY




5.2.7

[IpyHUMOBl PAIMOCBSI3U U TEJIEBUJICHUS.
Panmonokanus. DNeKTpOMarHuTHOE

3arpsi3HEHUE OKPYIKAIOLIEH CPeIbl

5.2.8

TexHu4yeckne yCTpONCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTHBI, YJIBTPa3ByKOBas
IUAarHOCTMKA B TEXHUKE M MEIULUHE,
pagap,  pagMONPUEMHHK,  TEICBU30D,

aHTeHHa, Tenedon, CBU-neun

53

#iHPar##OIITUKA

5.3.1

[IpsiMonuHENHOE pPAacpOCTPAaHEHUE CBETA

B oJfHOpoaHOU cpene. JIyd cBeta

532

OrpaxxeHue cBeTa. 3aKOHBI OTPaXKEHUS
ceera. [loctpoenre M300payKeHUA B TUIOCKOM

3epKajie

533

[penomienne cBeta. 3aKOHBI TPEIIOMIICHHS
CBeTa. AOCOIIIOTHBIN IIOKa3aTeb

MIPEJIOMIICHUS

534

Iommoe BHYTPEHHEE OTpaXKEHME.
[IpenenbHBI Yrojl IOJHOIO BHYTPEHHETO

OTpa)XeHUs

535

HNucnepcust cBera. ClOXHBIA — cOCTaB

oemoro cBera. L[BeT

53.6

Cobuparoniie U pacceuBAOLIUE JIMH3BL
Tonkas nuH3a. doKycHOe paccTosiHHE U
ONTHYecCKass  CWJIa  TOHKOM  JIMH3BL
ITocTpoenne nzo0pakeHui B cCOOMPAIOIUX
U pacceumBaroumx JuH3ax. Dopmyna
TOHKOW JIMH3BL. YBEIWYECHHE, TaBaeMoe

JIMH30H1

5.3.7

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON

OIITHUKH

53.8

WNutepdepennnst  cBera. KorepeHTHBIE
UCTOYHUKHU. VYcenosus HaOJIIOCHUSI
MaKCUMYyMOB u MHUHHMYMOB B

UHTEePPEPEHIIMOHHOW KapTUHE OT JBYX




CI/IHCt)a3HI)IX KOTCPCHTHBIX HCTOYHUKOB

Hudpaxuuss  cBera.  dudpakuuonnas

peméTka. YcioBue HaOJIOJACHUS TJIABHBIX

5.3.9 MaKCHUMYyMOB npu najcHuu
MOHOXPOMAaTHYECKOTO cBeTa Ha
IU(QPaKIHOHHYIO PEIIETKY
5.3.10 [Tonspusauus ceera
TexHuyeckne yCTpOMCTBA: OYKH, JyIa,
doTtoamnmapaT, NPOEKIHOHHBIN ammapar,
5.3.11 MMKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OMNTHKA, T paKuoHHas pemérka,
MOJISIPOU T
[IpakTHueckue paboThI. Nzmepenne
s310 nokaszarens npenomiieHus. MccnenoBanune

CBOWCTB  W300pa)keHWW B  JIMH3AX.

HabGmronenue aucnepcuu cBera

BJIEMEHTHI CIIELIUAJILHOM TEOPMU OTHOCUTEJILHOCTU

6.1

I'paHuibl NPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynaTel TEOpUHU
OTHOCHUTEIBHOCTH: VHBApPUAHTHOCTH
MOZYJII CKOPOCTH CBE€Ta B BaKyyMe,

MPUHILIUI OTHOCUTEIBHOCTH DUHILITEHHA

6.2

OTHOCUTEIBLHOCTD OIHOBPEMCHHOCTH.
3aMeIUI€HI/I€ BPpEMCHU H©W  COKpalICHUC

JUTAHBI

6.3

9Hepr1/151 " UMITYJIbC CBO6OI[HOI>1 YJaCTHUIbI

6.4

CBs3p Macchl C DHEPrued W HMMILYJIbCOM
CBOOOZHON wyacTHLBL. OJHEPrusl MOKOS

CBOOOIHOM YaCTHUIIBI

KBAHTOBASI ®U3MNKA

7.1

##Par###JIEMEHTBI KBAHTOBOU OITUKU

7.1.1

®otonbl. Popmyna [InaHka cBsi3u 3HEPTUU
doTroHa ¢ ero YacToTOW. DHEprus u

UMITyJIbC (pOTOHA




OtkpeiTHE U HccnenaoBanrue Gporodddekra.
Oneitet A CromeroBa.  3aKOHBI

dboTorddexra

VYpaBHeHue OUHIITEHA TS

dorordexra. «KpacHas ~ rpaHuma»

dororpdexra

7.1.4

Hasnenne ceera. OnbiTel [1.H. JIeGenera

7.1.5

XUMHYECKOE NECUCTBHUE CBETA

TexHu4eckre yCTpOCTBa: (OTOIIECMEHT,
dboTogaTUHK, COJIHCYHAs Oarapes,

CBCTOJHUO

7.2

CTPOEHHUE ATOMA

7.2.1

Moaens atoma TomcoHa. OObIThI
Pezepdopaa mo ucciaeaoBaHuIO CTPOCHUS

aroMa. [lmanerapnas Mmojenp aToMa

7.2.2

[TocTynaTel Bbopa. N3nyuenune u
norjoueHue (OTOHOB IMpH  MEPEXojie
aToMa C OJHOTO YPOBHS DJHEPIrMH Ha
npyroil. Buasl ciektpoB. CiekTp ypoBHENR

SHEpPruu aToMa BOAOPOJia

7.2.3

BomnHoBrle cBoiicTBa 4dacTull. BoaHBI 1e
bpons. KopnyckynspHO-BOJIHOBOM
nyanusM. Jludpakmus 2IeKTpOHOB Ha

KpucTajiax

7.2.4

CrnoHTaHHOE W BbIHYKJICHHOC H3JIYy4YCHHUC.

VYcTpoiicTBO M MPUHLIKI PaboOTHI J1a3epa

7.2.5

TexHuueckue yCcTpOMCTBA: CHEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktrueckue  paborel.  Habmomenue

JIMHEHYaTOro CIICKTpa

7.3

ATOMHOE $IJTPO

7.3.1

Metonpl HaOMIOACHUS U PETUCTPALIHU

OJICMCHTAPHBIX YaCTHIL




7.3.2

OtkpbITHE  PaAMOAKTUBHOCTH.  OMBITHI
Pesepdopna mno ompeneneHuro cocrasa
paavoakTUBHOrO u3nyudeHus. CBoiicTBa
anb(da-, 6eta-, raMmma-usnyudeHus. Biousaue

PaaOaKTHBHOCTH Ha KXHWBbBIC OPraHU3Mbl

7.3.3

OTkpblTHE  TpPOTOHA W HEUTpOHAa.
Hyxnonunas monens sngpa I'eiizenOepra —
WBanenko. 3apsan sapa. MaccoBoe 4uCIIO

anpa. M3oromnsl

7.3.4

Anbpa-pacna. ONEeKTPOHHBIN u
MO3UTPOHHBIN Oera-pacnas. T"'ammMma-
U3IIy4YEHUE. 3aKoH PaaOAKTUBHOTO

pacnaga

7.3.5

DOHeprus CBSI3W  HYKIOHOB B sifpe.

Anepubie cunbl. JledekT Macchl sipa

7.3.6

H,I[epHBIe PCaKIru. I[eneHHe U CHHTC3

aaep

7.3.7

SnepHblii peaxkTop. TepmosinepHbIi
cuHte3. IlpoGrembl ¥  HEepPCHEKTHUBHI
SIEPHOM  DHEPreTUKH. OKOJOTMYECKHe

aCHEKTBHI SIEPHON IHEPTEeTUKHI

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
[IO3UTPOHA. @yHIaMEHTAIbHBIE

B3aUMOJEHCTBUSI

7.3.9

TexHuueckne  yCTpOWCTBa:  JIO3UMETP,
Kamepa BuibcoHa, saepHBI peakTop,

aroMHas 6om0Oa

7.3.10

[lpaktuueckue pabotel. HccnenoBanue

TPEKOB YaCTHII (o TOTOBBIM

dboTorpadusim)

OJIEMEHTbBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro nHeba. CosBesmus, spKUe

3Bé3III)I, IIJIAHETHI, UX BUIAUMOC IBHUKCHUC

8.2

Comueunas cucreMa. llmaHeTsl 3eMHOU




IPYIIIBL. [InaneTel-ruranTel ©M = HX
CIlyTHUKH, KapJIMKOBBIC ILIaHETHL. Maiible

Tena CoJTHEYHOU CUCTEMBI

8.3

Comane, dotochepa wu  armocdepa.

CoitHeuHas aKTUBHOCTD

8.4

HcTtounuk sneprun CoaHua U 3BE3]1

8.5

3BE31bl, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJlyc, TEMIIEpaTypa,
ux B3aUMOCBS3b. Huarpamma
«CHEKTPAIBHBI KJIACC — CBETUMOCTBY.
3BE31bl IJIABHOW  IOCJIEA0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTb» AJIs

3BE3]1 ITIABHOM MOCJIEA0BATEILHOCTH

8.6

HH##Par###BHyTpeHHEe CTpPOCHUE 3BE3L.
CoBpeMeHHbIE Mpe/ICTaBICHUS 0
MPOUCXOXKJIeHUU W dBomonuu ConHIa |

3BE3. DTambl )KU3HU 3BE3]]

8.7

Mneunsni  Ilyre — nHama ['amakTuka.
CrnupanbHast  cTpyktypa  [anmaktukw,
pacrpeneneHue 3BE3N, rasa W IbUIM.
Ilomoxxenne wu nBukeHne CoaHIAa B
lamaktuke. Ilnockas wu chepudeckas

HOACUCTEMBI | aJITaKTUKU

8.8

Tunel ramakTuk. PaauorajlakTukua H

KBa3apbl. YEpHBIE ABIPHI B AApPaX TATAKTUK

8.9

Bcenennas.  Pacumpenue  BceeneHHON.
3akoH XabO0Oma. Pas0eraHue TranakTHK.
Bospact u pamuyc Bcenennoil, Teopus
bosbmoro B3peBa. Mogens  «ropsdeit

Bcenennoiiy». PenukToBoe nzinyyenne

8.10

Macmrabnas ~ cTpyktypa  BceenenHoid.
Meraranaktuka. Hepeménnsie mpoOiembl

ACTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEYHEHME
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Msxkumes I'. {., Byxosues b. b., Corckuit H. H. / Ilog pen. ITapdpentreBoit H. A. ®dusuxka.
10 kiacc. YueOnuk. bazoBelii 1 yrinyOnénusnii ypoBau. 2025
Mskumes I'. f., Byxosues b. b., Corckuit H. H. / ITog pen. [TapdpentreBoit H. A. ®dusuka.

11 knacc. YueOHuk. ba3oBslit u1 yrioy6nénublii ypoBHuU. 2025

METOANYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET



