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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS HAa YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBaHUN K pe3yJibTaTam
OCBOEHHMSI OCHOBHOHM 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yué€roMm (¢enaepalbHOW padoyeil mporpaMMbl BOCHUTaHUS U
KOHUEINUMK IpernojaBaHus y4ueOHoro mpeamera «@Pu3nka» B 00pa30BaTENIbHBIX
Oopra"usanusax Poccuiickon denepanum, peaNn3yOINX OCHOBHBIE
o0Opa3oBareabHbIE MPOrPaMMBI.

CopepkaHue mnporpaMMmbl IO (U3MKE HaMpaBiIeHO Ha (HOpMHUpPOBAaHUE
€CTECTBEHHO-Hay4YHON KapTHHBI Mupa oOyuatomuxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusiMm OI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, IMPEAMETHBIM W METANpEeAMETHBIM pe3yJbTaTaM
oOyueHusi, a TaK)K€ YYUTHIBAET HEOOXOIUMOCTb peaJU3alUU MEXKIPEIMETHBIX
CBsA3el (U3MKU C €CTeCTBCHHO-HAYYHBIMHU YyUE€OHBIMH MpeaMeTamu. B Helt
OTIPEETSAIOTCS OCHOBHBIE LIETM M3Yy4YeHHUs] (PU3UKU HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHusl, MJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarpeIMeTHBIC, ITpeMEeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (u3nke BKIIOYAET:

e IUIAHMPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (pU3HKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 TOJaM 00YyUYEeHMUS;

e cojepKaHue yueOHOTO npenamera « Pu3rka» 1mo rojgaM o0ydeHusl.

®du3nka Kak Hayka O HamOojee OOMIMX 3aKOHAaX MPHUPOJbI, BHICTyIAas B
KayecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINA BKJIAJl B CUCTEMY
3HaHUU 00 okpyxkaromeM mupe. LlkonpHbIN Kype PU3NKK — CUCTEMOOOpa3yrOITUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBIICHUM, H3y4aeMbIX XUMHUEH, OHUOIOTHEH,
dbuzudeckorr reorpadueid U acTpoHoMmuei. Mcronp3oBaHWE U aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  OmpelessieT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MATEpUAJIOB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yyenune Qu3MKM BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAy4YHOU KapTHHBI Mupa oOydarmuxcs, B (GOpMHUPOBAHHWE YMEHUH NPUMEHSThH
HAY4YHBII METO]I TO3HAHUS MIPU BBINOJHEHUHU UMH Y4€OHBIX HCCIIEIOBAaHUM.

B ocHOBy kypca (usuku Juisi ypoOBHS CpeAHEro ooOiiero oOpa3oBaHUS
MOJIOKEH pAl WA, KOTOpble MOXXHO paccMaTpuBaThb Kak TIPUHLUIBI €ro
OCTPOEHHUS.
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Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUal U3 BCEX pa3lieloB (PU3UKH, BKIIOYAET KaK
BOMIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3Myeckux Teopuid. Bemymmum B Kypce sBIsSeTCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzamms mpearnojaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMANa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
buzuku ¢ pa3BuTMEeM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH U 3KOJIOTMUECKUMU MpoOieMamu.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢Gu3uku  mpeanoaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
U3YYECHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss TOCPEICTBOM BBEJCHUS DIIEMEHTOB
COJICpKaHMs, TOCBSIIEHHBIX JKOJOTUYECKUM TpobOjieMaM  COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C PAa3BUTUEM TEXHUKH U TEXHOJOTHH, a TaKKe OOCYXICHUS
npo0JieM palMoOHAIBHOTO NPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30MMacHOCTH.

Crep:KHEBBIMHU AJIEMEHTaAMH Kypca (M3UMKM Ha YpOBHE CpPEAHEro OOIIero
oOpa3oBaHus SABIAIOTCS (pu3nueckue Teopuu (GopMHUpOBaAHUE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOEHUs (PU3NUECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOJAE, TpaHUIAX
OPUMEHUMOCTH TEOpUM, JJIS OMNHCAHUSI ECTECTBEHHO-HAYYHBIX SBICHUU W
IPOLIECCOB).

CucTeMHO-AeSATEILHOCTHBIN MOAX0J B Kypce (PU3HKU peamu3yeTcsl Mpexje
BCEro 3a CUET OpraHU3alUH HKCIEPUMEHTAIBHOU AESITEIbHOCTH O0YyYarolUXCs.
Jlns  6a3oBoro ypoBHS Kypca (M3MKA — O3TO UCIOJB30BAHUE CHUCTEMBI
(pOHTATBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB U JabOpaTopHBIX padorT,
KOTOpBIE B TMporpamMme 1o ¢u3nke oOBETUHEHBI B OOIIMI CIHCOK YIYCHUYCCKUX
PAKTUIECKUX paboT. BhijeneHne B yka3aHHOM IEpEYHE JIa0OpaTOPHBIX padoT,
OPOBOJUMBIX JIJII  KOHTPOJISI W OIICHKH, OCYIIECTBISIETCS YYaCTHUKAMH
o0pa30oBaTeIbHOrO MpoLEcca HCXOAd M3 OCOOCHHOCTEN IUIAaHMpPOBAaHUSA U
ocHameHus kaOmHera (Qusuku. Ilpm dsToM obOecmeumBaeTcsl  OBJIAJACHHUE
O0OyJaroIIMMHUCST YMEHHUSIMU TIPOBOJUTh KOCBEHHBIC W3MEPCHHUsI, HCCICTOBAHUS
3aBUCUMOCTEH (U3MYECKHX BEJIMYMH U TOCTAHOBKY ONBITOB II0 IPOBEPKE
MPEAJIOAKEHHBIX THUIIOTES.

Bonbioe BHUMaHWE yAENAETCS PEIIEHUI0 PACUETHBIX U KAYECTBEHHBIX
3amay. [Ipu 3TOM A1 pacU€THBIX 3a/1a4 MPHOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIBIO, TIO3BOJIAIONINE MPUMEHSITh N3YUCHHBIC 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOIO pa3fena Kypca, TaK M MHTErpUpYys 3HAHUSA W3
pa3HbIX pas3zaenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 3aJaHMs Ha
OOBsICHEHHE MNpPOTEKaHUsl (U3NYECKUX SBJICHUM U MPOIECCOB B OKpYXKaroLIei
KU3HH, TpeOyronue BbIOOpa (U3MUECKOW MOAENU JIi CUTyallMd MPaKTUKO-
OpPUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanusmu DPIOC COO k MarepuaibHO-
TEXHUYECKOMY OOecrnedyeHnio ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bu3KMKU HA YPOBHE CPEHETO 00IIEro 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
PEeIMETHOTO KaOuHeTa (PU3UKU WM B YCJOBHUSX HMHTEIPUPOBAHHOTO KaOMHETa
IPEeIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (pu3uku MOKHO OBITH
HeoOxonuMoe JabopaTopHOE O0O0OpYIOBaHME /i BBIMOJIHEHUS YKa3aHHBIX B
nporpamMme no (U3MKe y4eHWYECKUX MPaKTUYECKUX paboT M JEMOHCTPALIMOHHOE
000py/10BaHUE.

JlemoHcTpanimoHHoe oOopyJoBaHuEe (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHbIX B MporpamMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpalui IS
UCCJIEIOBaHUS  HM3Y4YaeMbIX SIBIEHMHA M  MPOILIECCOB, OMIMUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHH.

JlaGopaTtopHoe O0O0OpyJIOBaHUE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcst B BUAEC TEMaTHYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOydarommxcs. TeMaThuyeckue KOMILJIEKThI
1a00paTOpHOro O00OPYNOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(PPOBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX JT1aOOpATOPUi.

OCHOBHBIMM LIEJIAMH U3y4€HUS PU3KUKH B 001IEM 00pa30BaHUHU SBIISIOTCS:

e (QopmupoBaHue HHTEpeca M CTpEMJIEHUS OOYy4YalIIMXCA K HAay4dHOMY
W3YYEHHUIO MPUPOIbI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIHOCOOHOCTEN;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEA0BATEIBCKOTO0 OTHOIIEHUS K OKPYXKAIOIUM SIBJICHUSM;

e (opMHpOBaHME HAay4YHOIO MHPOBO33PEHHUSI KakK pe3ysibTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepUH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHHE€ YMEHUNH OOBACHATH SBJICHHUS C HCIIOJIb30BAHUEM
duznuecKuX 3HAHUI 1 HAYIHBIX JOKA3aTEIbCTB;

e (opMupoBaHHME MpPEACTaBICHUN O posid (U3UKK AN PAa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHne 3THX 1eneld oOecreynBaeTcsl pelieHHeM CIIeIyIoMMUX 3aj1ad B

nporecce U3y4eHus Kypca pU3UKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:
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e TMpuoOpeTeHHWe  CHUCTEeMBbl  3HaHMM 00  o0mmX  (U3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIDHYIO  (DU3HKY, DJJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHue yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHMUS  JUIS
oObsicHeHUsI (PU3WYECKUX SBJICHUHW B TMPUPOAEC U I TNPUHATUSA
PAKTUYECKUX PEIICHU B TOBCEHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIICHUS Pa3MYHBIX 3aJa4 C SBHO 3aJaHHOU
duznueckol MOJENbI0, 3a/lay, MOJPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3faHue (PU3NYECKON MOJIENH, aJIeKBaTHON yCIIOBUSIM 3a/1a4u;

e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIIOB JCUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MIPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(Gu3HUECKNX DKCIIEPUMEHTOB, aHAJIM3a W WHTEPIpPETAlM WHPOPMAIIUH,
OTIpeIeTICHUS TOCTOBEPHOCTH MOJTYYEHHOTO PE3yIbTaTa;

e CO3/JaHME YCIIOBHUH 7Sl Pa3BUTHUS YMEHUN MPOEKTHO-HCCIEA0BATEIHCKOM,
TBOPYECKOM AEATEIBbHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢HU3MKE TMEpeueHb JIabopaTOpPHBIX U
NMPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JelIaeT BHIOOD
NIPOBENICHUS JTA0OPATOPHBIX pPabOT U OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEN 00yYaroIuxcsl.
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

du3nka — Hayka O mnpuponae. HayuHble MeTOAbl MO3HAHUS OKPYKAIOIIETO
mupa. Ponb 3KcliepuMEHTa YW TEOpPUM B MPOLECCE TMO3HAHUS MPUPOJBIL.
DKCIEpPUMEHT B (PU3HUKE.

MopenupoBanue (GU3NYECKUX SIBIEHUN M TpoleccoB. HaydHbie TUmoTes3bl.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIBI TPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pons u Mecto ¢u3uku B (GOpMUPOBAHMK COBPEMEHHON HAY4YHOM KapTHUHBI
MHUpPA, B TPAKTUYECKOUN JAEATEIHbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanoroBeie W MUGPOBBIE H3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHSI.
Cucrema otcuéta. Tpaekropusi.

[Tepemenienue, cCKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOW TOYKH, HUX IMPOEKIUU HAa OCHU CHUCTEMBI KOOpIUHAT.
CiioxeHue nepemMenieHnii u CI0KEeHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEHOE nBWxKeHue. ['paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, NyTH U NEpPEeMEIICHUA
MaTepuaabHOW TOYKH OT BPEMEHHU.

CBoboHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaCHUS.

KpuBonuneitnoe  aBmxkeHue. [IBukeHME  MaTrepuaIibHOM TOYKH  TIO
OKPY>KHOCTHU C TTIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JTUHEITHAS
ckopocTh. [lepuoa u yactora obpaiienus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUIAOMETD,
JBU)KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIE TIEPEAYH.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBKCHUSL.

[IpeobpazoBaHue IBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lageHue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTRE.

HaOmronenune ABWKEeHHsS Teja, OPOIIEHHOrO MO/ YIioM K TOPU3OHTY H

AN EO-A TS TR LY
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N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABHXKEHUS C LEJIBbIO ONPEACIIEHUs MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY NYTSIMHU, MPONJACHHBIMU TEIOM 32
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBMKEHUS 1IapyKa B BA3KOU KUJIKOCTH.

N3yuenue aBmxeHus Tena, OpOIeHHOTr0 rOpU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCcTH  ['amunes.  Ilepeeit  3akoH  HeroToHa.
HNuepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IJI MaTepUaIbHOM TOUKHU. TpeTui 3aKkoH HproTOHA 111 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuia Tsokectr. llepBas kocmuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (okos, CkoiabxeHus, kauenusi). Cua tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKOJIbKEHUS U cuiia TpeHus nokosd. KoadduumenT tpenusi.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE JBUKEHHE aOCOMOTHO TBEPIOTO Tea.

MOMEHT CHuJIBI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl. YcnoBud
paBHOBeCUS TBEPAOIO TEa.

TexHu4eckue yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHUE: MOIIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHUE MacC B3aUMOACHCTBYIOMIUX TET.

Bropoii 3akon Hprotona.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpeHHOM MOIbEME U TIAJICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenune nrkeHusi Opycka 1o HaKJIOHHOM TIIIOCKOCTH.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

HccnenoBanne ycliOBUMII pPaBHOBECHS TBEPAOTO TeENa, HUMEIOMIETO OCh
BpaILlCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmvnynbe MarepuadbHOM TOYKH (Teia), CHUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynbe cuiibl 1 WM3MEHEHHWE HMMITYJIbCa Teja. 3aKOH COXPaHCHUS WMITYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM TouykH. Teopema 00 H3MEHECHHH
KMHETUYECKOW SHEPTUM.

IToTennmanbpHast SHEPrusl. IToTeHnmanbpHas DHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHBL.  [loTeHUManbHAsE  JHEpPrUs  Tejla  BOJIU3H
MOBEPXHOCTH 3EMJIH.

IToTeH1IMaTbHEIE n HETIOTEHIUAIbLHEIC CHUIBI. CBs3b paboThI
HEMOTEHIIMAIBHBIX CHUJI C M3MEHEHUEM MEXaHMYECKOW DHEPruM CHUCTEMBI Tell.
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4YeCKre YCTpOWCTBA M NMPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PaKeET.

Llemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[Tepexoa moTeHIMANTBHON YHEPTUHN B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCOMIOTHO HEYNMPYroro yjaapa C MOMOIIBI JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBs3u pabOTHI CHIBI ¢ M3MEHEHHEM MEXaHWYECKON SHEPTHUH
TeJla Ha IPUMEPE PACTSIKECHUS PE3UHOBOTO XKTYTa.

Paznen 3. MogekyasipHas pu3suka ¥ TepMOAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOI meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICUCTBUS YaCTUI[ BemecTBa. MoJenmu CTpOEHHUS Ta30B, XUIKOCTEU U
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEUIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctostnHass ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJICaIbHOTO ra3za. AOCONIIOTHas TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPrMU TEIUIOBOTO JBMKEHMs yacTtuil rasa. lllkana
temrepatyp KenbBuna. ['a3oBbie 3akoHbI. Y paBHeHHe MeHaeneeBa—KnanenpoHa.
3akoH JlanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpencTaBieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHME BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCIMHEHUM.

OnpiThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO ABMXKECHHUS.

Mopens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHNE CYyILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mojienb, WILTIOCTPUpPYIOLIAsk IPUPOY AABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHUE COCTOSAHUS MJCAJIBbHOIO Trasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE WM3MEpPECHUU
00b€Ma KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY MapaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHenus. KoinuecTBo TEIIOTH U pabota. BHyTpeHHss
SHEpPrusi  OOHOATOMHOTO  HJACAIbHOrO  rasa. Buael  Temmonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIIyUYCHHUE. Y JEIbHAS TEIJIOEMKOCTh BEIIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHoM mporecce. I[lepBbIii 3aKOH TEPMOJWHAMUKH.
[IpumeHnenne mepBOro 3akOHAa TEPMOJIMHAMHUKHU K H3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpaTuMocTh MPOIIecCOB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus SHEPrHUM B TEIUIOBBIX MammuHax. KoaduiueHT mone3Horo
nericTBus TeroBol MammHbL. [lukn KapHo m ero kodpduIMeHT IOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETHUKH.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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TexHuueckue yCTPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JIBUTaTEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAULIULOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH SHEpruu Tejla MPH COBEPIICHUHU pabOThl: BBLIET
npoOku u3 OyTBHUIKM TOJl JIEWCTBUEM CXATOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe myTEM TpeHus (BUICOAEMOHCTPAIIS).

N3menenune BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OnpiT 1o aauabaTHOMYy pacIIMpPEeHUI0 Bo3Ayxa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcarus. VcrapeHue u kumneHue. AOCONIOTHAS U
OTHOCUTENbHAsl BIAXHOCTh BO3Ayxa. HackllmieHHbId map. YjenbHas TersoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOINUs CBOMCTB
kpuctamioB. Kugkue kpuctamisl. CoBpemeHHble MaTepuaibl. [lnaBienue u
KpUCTain3aus. Y aenbHas TerioTa miasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHHUs] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JIaBICHUMU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenue HarpeBaHust U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTENBRHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHamMuKka
Tema 1. Inekmpocmamuxa
OJNeKTpu3anms Tel. OJIEKTPUYECKH 3apsia. JBa BuAAa JIIEKTPUUYECKUX
3apAnoB. [IpOBOAHUKH, TUAIEKTPUKH W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsaaoB. 3akoH Kynmona. ToYedHBIN 2IEKTPUUYECKUI 3apsia.

nokyMeHT nOARKTPRYEESESG o eBe. Hanpspk€HHocTh  anmekTpuueckoro  moss.  [IpuHnun
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CYHNEPHO3ULIUNA IIEKTPUYECKUX MOJEH. JIMHUM HanpssKEHHOCTH DIJIEKTPUYECKOTO
0JIA.

PaGora cun  oanekrpoctatuueckoro  moina.  [lorennman.  PasHocTth
NOTeHUUANOB. IIpOBOAHMKM M JMDIEKTPUKH B JJIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpuyeckasi MpOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, dJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHbBIN anmnapar, CTPyHUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DIJIEKTPOCTATHYECKAs 3alUTa.

JIMPAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3neKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwiit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIOBUSL CYHIECTBOBAHUA DJJIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIECHUE. YJENbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBarenbHOE, TApaUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH JDxoyns—JleHma. MoHOCTb
ANEKTPUYECKOTO TOKA.

DNEeKTpOABHKYLIAasl CWUJIa U BHYTPEHHEE CONPOTUBIECHUE HCTOYHUKA TOKA.
3akoH Oma J171s1 TOJTIHOM (3aMKHYTOM) 351eKTpryeckoi nenu. KopoTkoe 3aMbIKaHUe.

ONeKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYyYKOB.

ITonynpoBOAHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOAMMOCTD
noJynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OneKkTpuyecknuidi TOK B pacTBOpax M paciuiaBaX  3JIEKTPOJUTOB.
DIIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIIU3.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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DJIeKTpUUECKUM TOK B razax. CaMOCTOATEIbHBIM W HECAaMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETpP, pEOCTaT, HCTOYHUKH TOKA, ODJIEKTPOHArpeBaTeibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN MO/,
TEPMUCTOPBI U (HOTOPEZUCTOPHI, OTYTIPOBOIHUKOBBIN 11O/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX NPOBOJAHHMKOB OT JJIMHBI,
IUTOLIAAM MTONIEPEYHOr0 CEUEHUs U MaTepHaIa.

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsmMoe wu3MepeHue dBIeKTpOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHEI0 CONPOTUBIICHUSI.

3aBUCUMOCTb CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOITUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3ydyeHune cMeaHHoro COeAMHEHUSI PE3UCTOPOB.

N3mepeHne >7meKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrpoinusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHsA B 10 kiacce OCyIIECTBISIETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAY4YHOI'O
NO3HAHMS: SIBJICHHE, HAaydHbIM (akT, THmoresa, (usnueckas BeIWYMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIPUMEHT, MOJCIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHEe CUCTEMBl ypaBHEHWH, JuWHEWHas (QyHKUHS,
napabosna, rurnepOosa, ux rpauKd U CBONCTBA, TPUTOHOMETPHYECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanudeckoe JBWKEHHUE B )KMBOW mpupojae, Auddysus, ocMoc,
TETIOO0OMEH KMBBIX OPraHU3MOB (BHABI TEIUIONEPENadyH, TEIJIOBOE PaBHOBECHE),
JIEKTPUYECKUE SIBJIEHUS B )KMBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TEJ, JKUIKOCTEH H

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTHUYECKAS TUCCOIHAITHS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, TMOIIIUITHUKN, HUCIOJIb30BaHUE 3aKOHA COXpaHEHUs
UMIyJbca B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
CTOpaHHus, apoBas TypOWHa, OBITOBOW XOJOAWIHHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJyYEHUSI COBPEMEHHBIX MATEpHAJIOB, B TOM UHCJIEC HAHOMATEpHAaJOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3aIlUTa, 3a3€MJICHHE JJICKTPONpPHOOPOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTPOHArpeBaTEIbHBIC pUOOPBHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuka

Tema 3. Macnummnoe nojie. InNeKmpoMazHUMHAA UHOYKUUA

[TocTtositHHBIE ~ MarHuThl.  B3auMOmEeNMCTBHE  TMOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM wuHAaykuuu. [IpuHuun cynepno3uuuu
MAarHuTHBIX MOJEW. JINHMM MarHUTHOM MHAYKIUW. KapTuHa JIMHUNA MarHUTHOMN
WHIYKIHH MOJIS IOCTOSSHHBIX MAarHUTOB.

MarautHOoe T10J€ TPOBOJHHUKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHuTHOI'O MOJIA JUIMHHOTO NIPSIMOIO NPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBue NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HaIIpaBJICHUE. [[BUKEHHE 3apsIKEHHON YaCTHILIbI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuner Jlopenna.

SIBneHne DIIEKTPOMArHUTHOW MWHAyKIMHM. [lOTOK BEKTOpa MAarHUTHOM
UHAYKIUU. OJNEKTPOJABIXKYIIAs CWJIA HHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnexkTpuyeckoe mosie. DJEKTPOJBIKYIIAA CUJIa HHAYKIUU B
IIPOBOJIHMKE, JBHKYLIEMCS MOCTYIIATEIbHO B OJTHOPOJIHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIIEGHME CAMOMHIYKLUMH. OJIEKTPOABWXKYILAs CHJIA
CaMOMHIYKLIUH.

OHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: IOCTOSHHbBIC
MarHuThl, JJIEKTPOMArHUThI, OJJIEKTPOABUIATEb, YCKOPUTEIU DJIEMEHTapHBIX

nokyment nogiA SRS Qg1 TICTb.
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Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUA MarHATHOTO TIOJIS.

B3aumopericTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HeuctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJINTA.

SIBiieHUE IEKTPOMArHUTHOW MHYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTbD JJICKTPOJBHXKYIIECH CHUJIBI MHIYKIIMA OT CKOPOCTH MU3MEHEHMS
MarHUTHOT'O ITOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHre MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUSA MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS SJIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHMS.
[Mapmonunyeckue konebanus. [lepuon, vacrora, ammiutyga u ¢dasza KojeOaHUM.
[IpyvHHBIN MasTHUK. MaTeMaTH4eCKHM MasATHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBpaiienrie sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCAIbHOM KOJeOaTeTbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMH W
ANEKTPOMarHuTHeIMH  KoJjiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPTUHU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYE.

[IpencraBienue o 3aryxaroumx KojieOaHUsX. BBIHYKIEHHbIE MEXaHUUECKHE
kosnebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHuUs.

ITepemennbiii  TOk. CHHYCOMJANbHBIM MEPEMEHHBI TOK. MOIIHOCTD
NEPEMEHHOT0 TOKAa. AMIUINTYJHOE M JEWCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa M
HaIPsKECHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE AIECKTPUUECKOM
SHEPrUM. IJKOJIOTUUECKUE PUCKHU MPHU MPOU3BOJCTBE AIEKTpodHEepruu. Kynbrypa
WCTIOJIb30BAHUSA JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JIMHUU 3JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH

[IOKYMEHT HWWQM%HWQMEAM@MHHK)-
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Hab6mronenue 3aTyxaromux KoaeOaHu.

HccnenoBanrie cBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Hab6monenne pe3onanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuminorpaMmsl (3aBUCHUMOCTU CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu 1OCNENOBATEIbHOM COEAUHEHUHM PE3UCTOPa, KaTyLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY AAEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

WccnenoBanre 3aBUCUMOCTU MEepUoJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnegoBanre MepeMEHHOro ToKa B ILENM M3 MOCIEIO0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpoMazHUMHbLE 0JIHbL

Mexanudeckue BOJIHBI, yclioBus pacnpoctpaneHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W MPOJIOJIbHBIE BOJIHBI.
WNuTtepdepenius u auppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrauus Bekropos E, B, V B anekrpomaruutHoii BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIsSpu3auus, JUPpaKkus,
unTeppepenuus. CKopocTb 3JIEKTPOMATHUTHBIX BOJIH.

[Ilkayia 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IprHIMIBEI pagnoCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOUIEH CPEIbL.

TexHuueckue yCTpONCTBA M NPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIbTPa3BYKOBasl JAMArHOCTHKAa B TEXHUKE WM MEAMIIMHE, pajaap,
pamuonpuEMHUK, TEJIICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pazoBanue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebnromeecs Te10 Kak HCTOYHUK 3BYyKa.

HaGmronenne orpakeHus U MPETOMIICHHUS] MEXaHUYECKHUX BOJTH.

Ha6monenune natepdepenniuu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenune cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM U
94acTOTOM KoJIeOaHUH.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMIIeHHUE, MOJIspu3anus, Tudpakius, UHTephepeHITs.

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpsMoiMHENHOE pacnpoCTpaHEHHUE CBETa B
omgHOpoaHOU cpeae. JIyu cBera. ToUeUHBINM HCTOUYHUK CBETA.

Otpaxkenne cBera. 3aKoHbI OTpakeHus cBera. [locTpoeHue m300pakeHun B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroja MOJIHOTO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus ceeta. CioxHbIl cocTtaB Oenoro cseta. LIBerT.

CobOuparomie W pacceuBarouide JnuH3bl. ToHkass nauH3a. DokycHoe
paccTosiHMEe W ONTHYECKas Cuja TOHKOW JiH3bL. I[locTpoeHue u300pakeHUil B
coOMparolMX U pacceuBaOIUX JinH3aX. DopMysia TOHKOHN JIMH3BL. Y BEJIUYCHHUE,
JlaBaeMO€ JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBast ontuka. WuTepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUST MaKCMMYMOB M MHHUMYMOB B HMHTepGhEpEeHIIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakus cBera. JudpakiuuoHHas pemérka. YCIOBUE HaOIIOIEHUS
[JIaBHBIX ~MAakKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus csera.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOIM, BOJOKOHHAs
ONTHKA, TU(paKIMOHHAS PEIIETKA, TOJISIPOU/I.

Llemoncmpayuu

[IpssMonMHEHOE pacIpOCTPAaHEHHUE, OTPAKEHUE U NPEIOMIICHHE CBETA.
OnTuueckue mpuOOpHI.

[TomHOE BHYyTpeHHEE OTpakeHne. Mozenb CBeTOBOAA.

HccnenoBanne cBoiCcTB n300pakeHUH B JTMH3AX.

Monenu MUKpOCKOIIa, TEJIECKOMNa.

Habmonenne natepdepeHny cBeTa.

Hab6mronenune nudpaxiuu ceera.

Habmronenne nucrnepcuu cBera.

[TonmyyeHnue cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonydenne cekTpa ¢ MOMOIIBI0 THPPAKITMOHHON PEIIETKH.

Hab6mronenne monsipuzanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonol

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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N3mepenue nokasarens nNpeioMJICHUS CTEKJIA.
UccnenoBanre cBOMCTB H300pakeHUH B JTMH3AX.
Hab6mronenune nucnepcuu ceera.

Pazgea 6. OcHOBBI clIeIUAJIBHON TEOPUH OTHOCUTEIbLHOCTH
['panuupl  NpUMEHHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTymatsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHILITENHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILCHHE
JUIVHBI.
DHEprus ¥ UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C HEPTrUe U UMITYILCOM PEIIITUBUCTCKON YaCTULIbl. DHEPTHUS
ITOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmul K6AHMOBOU ORMUKU

®oronsl. Popmyna [1nanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOU. DHEPrus
U UMIYJbC (POTOHA.

OtkpseiTre u uccnenoBanue oroapdexra. OnbiTl A. I'. CrosneroBa. 3akoHbI
dbotorddekra. YpaBHenue OiHiuTeriHa st pororddexra. «KpacHas rpanuiiar
dboTtordpdekTa.

Hasnenue ceeta. OnbiThl I1. H. JIeGenena.

XUMHUYECKOEe NEeHCTBHE CBETA.

TexHuueckue ycTpoilcTBA W MPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
(doTogaTuMK, cCoaHEUHas 6arapesi, CBETOAUO/I.

Llemoncmpayuu

doto3hhexT Ha ycTaHOBKE C IIMHKOBOW TIACTUHOM.

Uccnenosanue 3akoHOB BHelIHETO (GoTodddexTa.

Ceeroamon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuo o -4acTHIL.
[Inanerapnas mopens aroma. Iloctymatel bopa. M3nyuenne u norsionieHue
(GOTOHOB TpHU TMepexojie aroMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyrou. Bums
cnekTpoB. CEKTp ypOBHEN SHEPTUH aToMa BOAOPO/aA.

BousHoBbIE cBOVicTBa yacTull. Bosabl ne bpoinsa. KoprnyckynspHO-BOJIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHbIN

DOKYMEHT n%%ﬁ&ﬁgn&%%gy %ﬁﬁﬁﬂ%&) » J1a3¢EP, KBaHTOBBIH KOMIIBIOTED.
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Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenue JIMHBI BOJIHBI JIa3epa.
HabGnronenne nuHelyaThIX CIEKTPOB U3TyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul
HabGmronenne nuHeityaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKAa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpeITHE
paauoaktuBHOcTH.  OmbiTel  Pesepdopna  mno  ompepeneHutro  cocrasa
paanoakTuBHOro wu3iaydeHus. CpoiicTBa anbda-, Oera-, ramMmMa-u3IydyeHUs.
Bisinue pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas moxens sigpa I'eitzenGepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sapa. M30tonsl.
Anb(da-pacnaa. OJEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacnan. [amma-
U3JIy4eHUE. 3aKOH PaAUOAKTUBHOTO pacnaja.
DHeprus CBsA3M HYKJIOHOB B sifpe. A nepHbie cuibl. JledekT maccel siapa.
SnepHble peakuuu. JleneHrue U CUHTES sep.
Anepusbiii peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl W TEPCHEKTHUBEI
AIEPHON SHEPrETUKH. DKOJOTHUECKUE ACTIEKTHI AEPHON YHEPTETHKHU.
DnieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Mertobl HAOIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.
®dyHaaMeHTanbHble B3auMOAeHCTBUSA. ENMHCTBO (hU3nueckoil KapTUHBI MUPA.
TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHME: JTO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHast 0omoa.
Llemoncmpayuu
CU€TurK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanre TpeKOB YacTUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. DjieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

OTamnsl pa3BUTHUA ACTPOHOMHH. HpI/IKJIaI[HOG N MUPOBO33PCHYCCKOC 3HAUCHUC
ACTPOHOMMUU.

Bun 3Bé3anoro nHeba. CosBe3ausi, sipkue 3BE3[IbI, IJIAHETHI, UX BHUJUMOE
NIBIKEHUE.

Conneunas cucrema.

Connue. Conneunass aktuBHOCTh. McrouHuk sHeprum ConHua W 3BE3N.
3BE3/IBI, UX OCHOBHBIE XApPAKTEPUCTUKHU. JlMarpaMma «CHEKTpaJbHBIM KIacc —
CBETHUMOCTB». 3BE3NBI TJIABHOM IOCIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —

nokymerT MEREEHMRETFEN 0 HEg/3R$31 TJIaBHOW IOCJIEI0BATEIbHOCTH. BHYyTpeHHee CcTpoeHue
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3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUU U 3BoJtonuu CoyHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii ITyte — nama I'anaktuka. Ilonoxkenuwe u aBuwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbsl. YEpHBIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa06ia. Pa3beranue ranakTuk.
Teopus bonbiioro B3peiBa. PeIuKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmonenuss HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIS ONpe/IeJICHUs MOJI0KEHN HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c0o3Be3aus1 CeBEPHOTO MOJIYIIAPUS U APKUE 3BE3IBI.

HaoGmonenus B teneckon Jlynsl, mianet, Mieunoro [lytu.

Oo6o01maoiee NOBTOpPEeHNE

Ponp Qusukn u acTpoHOMHHM B DIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax nesTeNbHOCTH YeJIOBEKa, pOib U MECTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAyYyHOU KapTUHE MHUpPA, POJIb (PU3UYECKON TEOPHUH
B (OpPMUPOBAHUM TMPEJCTABICHUN O (QU3MUECKON KapTUHE MHpaA, MECTO
dbu3nYecKkor KapTUHBI MUpa B OOIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABJICHUN O PUPOJIE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHs B 11 kiacce ocymiecTBIsi€TCS C
Y4ETOM COJCPKATEIbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcaMH MATEMATHUKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAY4YHOIO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (Qu3myeckas BEIMYMHA, 3aKOH,
TeOpus, HaOIIOEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemIEHHE CHUCTEMBl YPAaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPbl M MX IMPOCKIMH HAa OCH KOOPJMHAT, CIIO)KEHUE BEKTOPOB,
IPOM3BOJHBIE JJIEMEHTAPHBIX (YHKIMHA, TPHU3HAKA TOM00WS TPEYroJbHUKOB,
oTIpeJIeICHNE TUIOMIAIN TFIOCKUX (PUTYp U 00BhEMA Tell.

buonocusn: »nekTpuyeckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTelbHbBIC
JBW)KEHUSI B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJIE, ICUCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TEJX, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAUIMUECKOW PEMETKH, CIEKTPAIbHBIN
aHAJIN3.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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leocpagusa: ™MarHUTHBIE TIONMIOCA 3E€MJIM, 3aJ€KH MAarHUTHBIX DY,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHHIM.

Texnonocusa: JNWMHUAM DJIEKTPOIEpeaady, TEHEpPaTOp IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTeNb, UHAYKIIMOHHAS I€Yb, pajaap, PaauoNpUEMHUK, TEJIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenMera «@Du3nMKa» HAa YPOBHE CpPEIHETO OOIIEero
oOpa3oBaHus (0a30BbIi YpOBEHB) OJDKHO OOECIEUYHUTHh TOCTHXKEHHE CIEHYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDHI

JIngyHOCTHBIE PE3yIbTAaThl OCBOCHUSI yueOHOTro npeaMera «Pu3nka» T0IKHBI
OTpaXXaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3WIUEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMNbBITA JCATEIBHOCTH B MPOILIECCE PEATU3alUU OCHOBHBIX HAIPABJICHUN
BOCIIUTATEIHOUN JAESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA O0YYaIONMIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEeHA POCCUIMCKOTO OOIIECTRA;

NPUHATHE  TPAAWIIMOHHBIX  OOIEYETOBEUYECKUX T'YMAaHHCTUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaXKIAHCKOIO
00IIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pPa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJCHCTBOBATh C COUAIIbHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
uX QYHKIMSIMU U HAa3HAYCHUCM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU €SI TEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH POCCUNCKOU IpaXKTaHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA;

LICHHOCTHOE OTHOILICHUWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DUBUKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHUPYSACh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,

III:[l)MCXLLIECl‘O } H3NYCCKOHN HAYKC,

JOKYMEHT MOAMNCAA SNEKTPOHROW NOANMUCHIO
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5) TPyA0BOT0 BOCIIMTAHUS

UHTEPEC K pa3IuuHbIM cdepam npodeccHoHaIbHON NeITeTbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiieit mpodeccun U peaaru30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIAHBL,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUIO U CaMOOOpa30BaHMIO B 00JIaCTH
(GU3MKK HA TIPOTSHKCHUH BCEH KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPhI, OCO3HAHHE TJI00AIBHOTO
XapakTepa dKOJOTHIEeCKHX TpooIiem;

TUTAHUPOBAHHUE U OCYIICCTBIICHUE JICUCTBUI B OKPYKAIOIICH Cpeie Ha OCHOBE
3HAHUSA [IeJIeH YCTONYMBOTO Pa3BUTHUS YEJIOBEUECTBA,;

pacUIMpeHHE OTbITa JICITEIBHOCTH SKOJOTHYSCKON HANpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH 0 (PHU3UKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOPMHPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UYECCKON HAYKH,

OCO3HAaHWE IICHHOCTH HAYYHOW JESATCIBHOCTH, TOTOBHOCTh B IIPOIIECCE
U3YYCHHS  (U3MKH  OCYIICCTBISITh  NPOSKTHYIO W HCCJIEI0BATEIbCKYIO
JESATENHHOCTh HHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Ba3oBble Jjoruueckue a1eMicTBUA:
CaMOCTOSITeILHO  (popMynupoBaTh W aKTyaJIM3UpOBaTh  MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENsATh eI JEATCIBHOCTH, 3aJaBaTh MAapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM UM IPOTUBOPEUMS B  pacCMaTpUBAEMBbIX
(bU3UYECKUX SBIICHUSX;
pa3pabarhiBaTh IJIAaH PEIICHUS MPOOJIEMBI ¢ yU4ETOM aHajIu3a MMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN ACATEIbHOCTH;
KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSX  peallbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICUCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBareabCKue JelCTBUS .
BJIaJICTh HAYYHOW TEPMUHOJOTHEN, KIFOYEBBIMU MOHATHSAMH U METOJIAMU
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BJIQ/ICTh HABBIKAMU YUEOHO-HUCCIEAOBATEIIbCKON W MPOEKTHOMN JESITEIbHOCTH
B 00sactu (HU3MKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIIeHHs 3a/iad (U3UUYECKOTO COJIepKaHUsl, TPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MTO3HAHNS,

BJIQJIETh BUJIAMU JCSITEIBHOCTA MO TIOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIPETallii, MPeoO0pa3oBaHUI0O W TPHUMEHEHUI0O B PAa3IMYHBIX YYeOHBIX
CUTYyaIUsIX, B TOM YHCIIC TIPU CO3JaHUH YISOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyallM3UpOBATh 3ajadvy,
BBIJIBUTaTh THIIOTE3y €€ PEIICHUs, HAaXOIWUTh apryMEHTHI JJIs JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAIM3WPOBATh TOJYYCHHBIE B XOJE pCEHICHUS 3a7aud  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYJIMPOBATh COOCTBEHHBIC 3aladll B 00pa30BaTEIbHOMN
NEATEIHPHOCTH, B TOM YHCJIE TIPH U3yUYeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3UKE B TPAKTHYCCKYIO 001acTh
KU3HEICATCITLHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTIOIXO/IbI U PEIICHHS,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIa/ICTh HaBBIKAMH IOTydeHUs WHMOpMAIUU (HU3UYECKOTO COJCPIKAHMS W3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBLHO OCYIICCTBISITH IIOWCK, aHAJM3,
CUCTEMATH3AINI0 W HWHTEPIPETANni0 WHOOPMAITUU Pa3IUIHBIX BUAOB U (opm
IIPEICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CpeICTBA  WH(MOPMAIIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTHWBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX
3amad ¢ CcoOMIoJeHuEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MMacHOCTH,
TUTHEHBI, pECypcocOepeKeHUsi, TPABOBBIX H OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThI (PU3UUYECKOTO COACPXKAHUS B PA3TUYHBIX (QopMarax c
y4€TOM Ha3HadYeHMsI HH(OOPMAIIUU U 1IEJIEBON ayTUTOPUH, BHIOUPAsT ONTHMATHHYIO
dbopMy TpeicTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:
OCYUIECTBJISATh OOLIEHUE HAa YPOKaxX (PU3UKHU U BO BHEYPOUHOH AESATENbHOCTH;
pacro3HaBaTh NPEANOCBUIKM  KOH(DIMKTHBIX CHUTyallMd W CMsT4aTh
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pa3BEéPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PCHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONH M WHIWBUIYATbHON
paboTHI;

BBIOMpAaTh TEMAaTUKy M METOJbI COBMECTHBIX ICHCTBHH ¢ Y4ETOM OOIIHX
MHTEPECOB ¥ BO3MOYKHOCTEH KaKJI0T0 WieHa KOJUICKTHRA,

NPUHUMATh LEIM  COBMECTHOW  JIEATENIHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBUS 1O €€ JIOCTH)KEHHUIO: COCTABJIATH IUIAH JICHCTBHI,
pacmpenensaTh pojaud ¢ yd4&TOM MHEHHMH YYaCTHHUKOB, OOCYXJaTh PE3yJIbTaThI
COBMECTHO# paboTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKAa KOMaH/bI B
OOIIIMIA Pe3yJIbTAT IO Pa3pabOTaHHBIM KPUTCPHSIM,

npeyiaraTh HOBBIC TPOCKTHI, OICHHUBATh HIACH C IO3UIMH HOBHU3HBI,
OPUTHHAIBHOCTH, PAKTHUECKOW 3HAYMMOCTH;

OCYIIECTBIIATh IMO3UTHUBHOE CTPATErHYeCKOE TIOBEJACHUE B Pa3IMUHBIX
CUTYyaIUX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUI[HATHBHBIM.

PerynsiTuBHbIe YHUBepcaJbHbIEe YUeOHbIE 1elCTBUSA
Camoopranuszanus:

CaMOCTOATEIILHO OCYIIECTBIIATh MO3HABATENBbHYIO JIEATEILHOCTh B 00JACTH
Gu3MKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh W (HOPMYyTUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATENFHO COCTABJISITh IUJIAH PEIICHHS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, TUIaH BBITOJIHEHUS MPAKTUYECKON paboThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOUTCHUH;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacimpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JeNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, Oparh Ha cebs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh MTPHOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh (DOPMHUPOBAHUIO W TMPOSIBICHUIO JPYAUIIMH B 00NacTH
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIaJIeTh  HABBIKAMH  TI03HABAaTEIbHON  pedyIeKCHMH  KaK  OCO3HAHUS
COBEpIIACMbIX JIEHCTBUA M MBICIUTEIBHBIX TIPOIECCOB, WX pE3YyIbTaTOB H
OCHOBAHHUI;

UCIIOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CHUTYaIllH, BEIOOpA BEPHOTO

nokymenT nP&AMESHASkT PoHHOM Noanmcbio

MYHULUMNAJIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXAEHUE 10.06.26 14:47 (MSK) CepTudukat CO85CO5EDI66A9246F2A8E9BIED09065
YUJIEKOBCKASA CPEAHAA LWWKOJIA KOTEJIbHUKOBCKOIO

MYHULIMMNAJIbHOIO PAMIOHA BOJIFOrPAAICKOI OBJIACTM, KocvBLoBa

HaTanbs BacunbeBHa, [IMpekTop




yMETb OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NIPUHHUMATH PEIIEHUS 10 HX
CHI)KEHUIO;

OpUHUMATh MOTHUBBI U apryMEHTBl JAPYIHMX TMpPH aHalM3e pe3ysibTaToB
NesITEeNIbHOCTH;

NpPUHUMATh ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

OpUHUMATh MOTHUBBI U apryMEHTBl APYTHUX TMpPU aHalu3e pe3ysbTaToB
NeSITENIbHOCTH;

PU3HABATH CBOE MPAaBO U MPABO APYTHX HA OMIMOKH.

B nponecce noctukeHUs JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe I YPOBHSA CcpeaHero oOiiero oOpa3oBaHUA Yy OOYy4YarOIIUXCS
COBEPILIEHCTBYETCS HIMOIIMOHAJIbHBIN UHTEJUIEKT, Ipeanoiaraonmii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATIHLHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOILIMOHAIBLHON CeEpHI,
ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOILIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMHU, BKIIFOYAIOUIEH CTPEMIICHUE K JOCTHIKEHUIO LIEIU U
yClexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE NEHCTBOBATH HCXOAS M3 CBOUX
BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHHUE
ApYyTuX, YYUTBIBATh €r0 TPHU OCYIIECTBICHHH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIFOUYAIOIINX CIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IpYTHMH JIFOJIbMU, 3200 TUTHCS, MPOSIBIIATH MHTEPEC U pa3periarb KOH(OIUKTHL.

IHNPEAMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHON HAay4yHOW KAapTUHbI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B PAKTUYECKON IEATEIIBHOCTH JIFOACH;

YUUTBIBATh TpPaHULbl NPUMEHEHUS M3YyYEHHbIX (U3HUYECKUX MOJIENeil:
MaTepHalibHAsl TOUYKa, MHEpIUAIbHAs CHCTEMa OTCUETa, aOCOJIFOTHO TBEPAOE TEJO,
UJICANIBHBIN Ta3, MOJICNIA CTPOEHUS Ta30B, KUAKOCTEW M TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] pU PelIeHUH PU3NYECKUX 3a/1ay;

pacno3HaBath (GU3MYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HA OCHOBE

noMeHT TRRKOH AR MG X ATHAE Y, MOJIEKYIAPHO -KMHETUIECKOW TEOPMH CTPOEHHUS BEILECTBA W
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ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TAJCHUE TeJ, JABUKEHUE 10 OKPY>KHOCTH, HWHEPIHS,
B3auMoJieicTBUE Tel, Muddy3usi, OpOyHOBCKOE JIBUKEHUE, CTPOCHHE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00BbEMA TeJ P HarpeBaHUU (OXJIAXKICHUH ), TETIOBOE
paBHOBECHUE, UCIIAPECHHE, KOHACHCALUS, IUIABIEHUE, KPHUCTALUIM3ALUs, KUIICHHE,
BJIQXXHOCTh BO3/yXa, MOBBIIICHNUE IAaBJICHUS T'a3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBsI3b MEXJIy IapaMeTpaMH COCTOSHUS Ta3a B  HM30Ipolieccax,
ANEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPsI0B;

OMHCHIBATh MEXAHMYECKOE JIBIXKEHUE, HCIONb3Ys (DU3MYECKUE BEIIUYUHBI:
KOOpJIMHATA, IYTh, MNEPEMEIleHHE, CKOPOCTb, YCKOpPEHHE, Macca Tejia, CHJa,
UMITYJIbC TeJla, KUHETUYECKAasl HEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHHuecKas
paboTa, MeXaHMYECKass MOIIHOCTh; IPU OMHCAHUMU TMPABWIHLHO TPAKTOBATH
(bU3UYECKUI CMBICT MCIOJIb3YEMbIX BEIWMYMH, WX OOO3HAYECHUS W €IUHMUIIBI,
HAXOJUTh (OPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (DPM3UYECKYIO BEIIUYUHY C APYTHUMHU
BEJIMYMHAMU;

OTUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUS,
UCTIONB3ysd (U3MYECKHE BEJIMYMHBI: JaBJIEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAsl SHEPrUsl XaOTHUYECKOTO JBIKCHHUS MOJICKYJI, CpeAHEKBaApaTHUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO(DPUIIMEHT TMOJE3HOr0 JACUCTBUSA TEIJIOBOIO JIBUTATElNs; MpPU ONHCAaHUU
NpPaBUJIbHO TPAaKTOBATh (DU3UYECKUM CMBICH HCIOJIb3YEeMbIX BEJIMYMH, HX
0003HaYeHUsT U E€JIUHUIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO0 BEIUYUHY C IPYTUMU BEJIMUMHAM;

OMUCHIBATh U3YYCHHBIC MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
siBJICHUsL (MIPOIIECCHI), UCTOB3Ysl (HU3NUECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
AIEKTPUUYECKOE TOJIe, HAMPSIKEHHOCTD TMOJIsl, MOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
IpY ONHWCAHWHM TIPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIIOJIB3yEMbBIX
BEJIMYMH, WX OOO3HAYEHUS W CIUHUIILI;, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINEC
TaHHYI0 (PU3UYECKYIO0 BEIMUHUHY C IPYTUMHU BEIMUYUHAMU;

aHATM3UPOBaTh (PU3MUECKHE MPOIECCHl M SBICHUS, WUCIIONB3YS (U3HUECKUE
3aKOHBI U MPUHITUIIBL: 3aKOH BcemupHoro Tarotenus, |, I u Il 3akonsr HeroTOHA,
3aKOH COXpaHCHMS MEXaHHUYECKOM DSHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLUIN CYNEPNO3UIUNA CWJI, MPUHIUII PABHOMPABUS HHEPIHUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHI0 CTPOCHHUSI BEIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEPBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHCHUS
AJEKTPUYECKOro 3apsiaa, 3akoH Kymona, mpu 53TOM pa3nuyaTh CIOBECHYIO
(bOopMyTHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE U yCIIOBHUS (TpaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;
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OOBSICHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3indarh yCIOBHUS UX O€30MAaCHOTO WCIIOJIb30BAaHUS B
MMOBCEIHEBHOM >KU3HU;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 MCCIENOBAHUIO (DU3UYECKUX SIBICHUUA H
IPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopMmynupoBaTh mpobieMy/3aadyy U THUIOTE3y Y4eOHOro OSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO O000pYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIHpOBaTH BHIBOJIBL;

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYUH, TIPU
ATOM BBIOMpPATH ONTUMAJIBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKU MOTPEIIHOCTEN U3MEPEHNN;

UCCIIEJIOBATh  3aBUCUMOCTH  MEXJY  (U3UYECKUMH  BEJIIMYUHAMHU  C
UCIIOJIb30BaHUEM TMPSMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKkcUpoBaTh PE3yNbTATHl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
BUJIE TAOIUI U TpadUKOB, IeTaTh BHIBOJBI MO pe3yIbTaTaM HCCIIEIOBAHUS;

coboaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIETOBAHUM B
paMKax y4eOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIIEeIOBATENbCKOM M MNPOEKTHOU
JEeSTENbHOCTA C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB U J1a0OPATOPHOTO
000py1I0BaHUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DM3HYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJa4u
BbIOMpATh (DU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEOOXOoUMBbIE NJis €€ pEeIICHUs, MPOBOJIUTh Pacy€Thl U OIICHUBATH PEATHLHOCTH
MOJIYYEHHOI'0 3HAYEHUS (PU3NUECKON BEITUUUHBIL;

peniaTh Ka4eCTBEHHBIC 3a/1aud: BICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PaCCYKJICHUUW C OMOPOM HAa HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznuecKue sIBJICHUS;

UCTIONB30BaTh  MpPH  pPEIIEHWH  y4yeOHBIX  3aJa4y  COBpPEMEHHbBIC
MH(pOpPMaIIMOHHBIE TEXHOJIOTUU JISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINI
U TIPEJICTaBICHUS YYeOHON W HAyYHO-TIOMYJISIPHON MHGOPMAIHH, TOTYyYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMyt0 HH()OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTUE HAyKW, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEro MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HH
JUIsi o0ecriedeHus: 0€30MacHOCTH MPU OOpaIlEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMU, JIJISi COXPAHEHUS 37I0OPOBbS M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
MTOBEJICHUSI B OKPYIKAIOIIEH CPEIE;
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paboTatb B TIpyHIe C BBIIOJHEHUEM pa3IMYHBIX COLMAJIbHBIX pOJIEH,
IUIAaHUPOBAaTh paboOTy TpyNNbl, pPALKUOHAIBHO pACIPEAEATh OO0S3aHHOCTH U
IUTAHUPOBATH JICATEIILHOCTh B HECTAHJAAPTHBIX CUTYaIlMAX, aJIEKBATHO OLIEHUBAThH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE pacCMaTpUBAEMOM POOJIEMBI.

K konmy obyuenus B 11 kJjacce mnpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKATh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUN, B MPAKTUYECKON AESITEIbHOCTU JIOJEH, 1EIOCTHOCTh U €IUHCTBO
(bu3nUecKol KapTUHBI MUPA;

YUUTBIBATh TPaHUIBl TPUMEHEHUS M3YyYEHHbIX (U3HUECKUX MOJIeNeil:
TOUYCYHBIN JICKTPUUECKUN 3apsijl, Iyd CBETa, TOUCHHBIN MCTOUYHUK CBETA, sJICpHAs
MOJIENIb aTOMa, HYKJIOHHAs MOJENbh aTOMHOTO siipa MPH PEIIeHUH (HU3HUECKUX
3ajiay;

pacrno3HaBaTh (u3MUYECKHe SBJICHUS (IIPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMHUKHI W KBAHTOBOW (DPM3UKH: DJIEKTPUUECKasi MPOBOIUMOCTD,
TEINJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JEUCTBHS TOKAa, B3aWMOJECHCTBUE
MarHWTOB, JJEKTPOMAarHWUTHAas WHIYKIMs, JAEHCTBUE MArHUTHOTO TOJS Ha
IPOBOJHUK C TOKOM W JBWKYIIMICS 3apsij, SJCKTPOMArHUTHBIE KOJICOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus © TONSpHU3AIMUSA  CBETa, JHUCIEPCUsS CBETa,
doToanexktpuueckuii 3pdekt (Ppororddekrt), cBeToBOE NaBlieHNE, BOZHUKHOBEHHE
JMHENYaToOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHas

PaaOaKTUBHOCTB;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYID  NIPOBOAUMOCTb  PA3JIUYHBIX  Cpel) U

AIIEKTPOMATHUTHBIC SIBICHUS (MPOLIECCHI), MCMONb3yd (U3NYECKUE BEITUYMUHBI:
IEKTPUYECKUI 3apsj, CWIA TOKA, JJIEKTPUYECKOE HANPSKEHUE, DIIEKTPHUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOJBIKYIIAs CHiia, paboTa TOKa,
UHAYKIUS MarHuTHOro mnoussi, cuwia Amnepa, cuia JlopeHua, WHIYKTHBHOCTb
KaTyIIKH, SHEPIHsl 3JEKTPUYECKOr0 W MAarHUTHOrO MOJIEW, MEPHUOJ W 4YacToTa
KoieOaHuii B KoJieOaTeIbHOM KOHTYpe, 3apsjJ M Ccuila TOKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX ~KoJeOaHul, (OKYCHOE pacCTOSHHE U
ONTUYECKasi Cuja JIHMH3bI, NMPU OMUCAHUM NPAaBUIBHO TPAKTOBATh (PUIUUECKUIA
CMBICT HCHOJb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U €AWHHULI, YyKa3bIBaTh
(GopMyibl, CBSI3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh W3YYEHHBbIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIONb3Ys
(¢u3nyeckue BEIUYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U
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94acToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TIOTypacIaia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, MPU ONMUCAHWU TMPABUIBHO TPAKTOBATh (U3UYECKUNA CMBICIH
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWs W €JIMHUIIbI, YKa3bIBaTh (OPMYIIHI,
CBA3BIBAIONIUE JIAHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTMMHU BeJIUYHHAMH,
BBIYUCIIATH 3HAUCHHE (PU3NYECKON BEJTUUHHBL;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBJICHUSA, UCIONb3Ys (U3HUECKHUE
3aKOHbI W MPUHLMIBL: 3aK0OH OMa, 3aKOHBI MTOCIEA0BATENBHOTO U MapaJIEIbHOTO
COEAVHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIHWH, 3aKOH NPSIMOJIMHEWHOrO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHHE ODuWHIITeHa ans pororddexra,
3aKOH COXPAaHEHUs JHEPIUH, 3aKOH COXPAHEHHUsI UMITYJIbCa, 3aKOH COXPaHEHHUS
ANEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHHs] MAacCOBOIO 4YMclia, nmocrynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIbl, 00JACTH)
PUMEHHUMOCTH;

OTIPE/ICIIATh HAMPABJICHUE BEKTOPA WHIYKIIUM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cujibl AMmriepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBaTh H300paXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOMW JIMH30MU;

BBITIOJTHATh JKCIEPUMEHTHI MO HCCIEIOBaHUIO (DU3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX W3MEPEHUMN: MPU ITOM
dbopmynupoBaTth mpoOieMy/3agady W TUNOTE3y Yy4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYJIOBaHUS, MPOBOAUTH OMBIT U
bopMyIUpPOBATH BHIBOJIBL;

OCYILECTBIISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, ITPU
ATOM BBIOMPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCMOJIb30BaTh W3BECTHHIC
METOBI OLIEHKHU NTOTPEIIHOCTEN N3MEPEHN;

UCCJICIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAHUEM
NPSIMBIX HM3MEPEHWI: TPHU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHPOBATH
PE3YNBTATHl MOTYYEHHON 3aBUCUMOCTH (U3WYECKUX BEIUYWH B BHUJAE TAOIUIl W
rpaduKoB, 1eTaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS,

coboaaTh npaBuia 0€30MacHOTO TpyJa MPHU MPOBEACHUU UCCICTOBAHUM B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIICIOBATEILCKON M TPOSKTHOU
JESTEIPHOCTA C MCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPONCTB W J1aOOPaTOPHOTO
000pyTIOBaHMUS;

pemath pacuéTHblE 3aJaydl C SBHO 3aJlaHHOM (DU3MYECKOW MOJIEINbIO,
UCTIOJIb3YsI (PM3MUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 33/1auu
BBIOMpATh (HU3UYECKYIO MOJIEIb, BBIACIATh (PU3NYECKHUE BETUYUHBI U (POPMYIIHI,
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HEOOXOoAUMbIE Ui €€ pellleHus, MPOBOAUTH PAcu€Thl M OLIEHUBATH PEaJbHOCTh
HOJy4YEHHOTO 3HaYeHUs (PU3NYECKON BETUUHHBI;

pelaTh KaueCTBEHHBIE 337aUH: BBICTPAUBATh JIOTHYECKH HEPOTHUBOPEUHUBYIO
LENOYKY PACCYKJIEHUH C OMOpOMl Ha H3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKUe SIBJICHUS,

UCIIOJB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsSl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIIU
U TPEJCTABIICHUSI YyU€OHON M HAyYHO-NOMYJISIPHOM MH(pOpMalLUy, MOJIYYEeHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUUYECKH aHAJIU3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

OOBSICHATh MNPUHLUMIBI JEHCTBUS MalIMH, OpUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh yCJIOBUS MX O€30MIaCHOTO UCIIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU;

NPUBOUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHME NPOLECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;,

UCTIONb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3UKE B MOBCEIHEBHOW >KWU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOWCTBAaMH, JUISI COXPAaHEHUS 3I0pPOBbS U COOMIOJICHUSI HOPM SKOJOTHIECKOTO
MOBEJAEHUS B OKPYKAIOIIEU CPELE;

paboTath B Tpynme ¢ BBHINOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, pPALNUOHAIBHO pACIPEAesaTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIMsAX, aJIEKBATHO OI[CHUBAThH
BKJIa/] K&KJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHNE pacCMaTPUBAEMOM MPOOIEMBI.
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HaumeHoBaHue pa3ieioB U TeM undpoBbie
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NMporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubnunoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O O3HAHUS 2 https://m.edsoo.ru/7fA1bF72
Hroro no pazueny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kinemariia ° https://m.edsoo.ru/7f41bf72
bubmuoreka [[OK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHUS B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETUYECKOM 9 1 bubnuoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOHHAMHIH 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubmuoreka [IOK
' ®a3oBbI€ MEPEXOJIbI https://m.edsoo.ru/7f41bf72
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Uroro no pazneny 24
Paznen 4. 3JIEKTPOJUHAMUKA
bu6mmoreka [JOK
41 DUekTpocTaTiia 10 1 1 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2neKTpUYeCKuil TOK. Toku B bubnmnoreka L{IOK
4.2 12 1 1
pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT’PAMME 68 4 4
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
MarnuTtHoe nosie. D1eKTpoOMarHuTHast bubnuoreka [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbHIE 9 1 bubnuoreka [IOK
' KoneGanus https://m.edso00.ru/7f41c97¢
99 MexaHnuyecKkue 1 3J1eKTPOMarHUTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bubnuoreka [JOK
2. 1
3 Onrritia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pasznen 3. OCHOBBI CIHHEITUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH
31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubmuorexa [JOK
' OTHOCHUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 i 6
UICMEHTBL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 CTpOGHI/Ie aroma [OKYMEHT NOARAMUCAH SAEKTPOHHON nnp{l'nw‘mn brbmoreka LLUK
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4.3

ATOMHOE 171p0 5

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHN

5.1

DIEeMEHTHI aCTPOHOMUU U aCTPOYU3UKU 7 1

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7

Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o61mato1ee MOBTOpPEHUE 4 l:t?r?snll;l:::(;(;i)lr(zﬁ £41c97¢
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue bp
n/n Bcero u3yuyeHusi | oOpasoBaTe/ibHbIE
padoThI padoThI
pecypchl
@du3uka — Hayka o IIpUpOJE.
Hayunsie M@TZK BI no:«I:H:)HI/Iﬂ 1 bubmmorexa LIOK
e A https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIIEro MUpa
Ponb 1 MecTo Qusuku B
(dbopMUpPOBaHUN COBPEMEHHOM 1 bubnmnoreka [IOK
HAay4YHON KapTUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN ACSATEIHHOCTH JIFOIeH
MexaHn4eckoe ABUKECHHUE.
OTHOCUTEIIHFHOCTh MEXaHUYSCKOI'0 1 Bubnuoreka [JOK
neuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHE
PaBHOMEpHOE TpsIMOTTMHEITHOE 1 bubnnoreka [HOK
JIBUKCHHE https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 bubnnoreka LHOK
JBHKCHHE https://m.edsoo.ru/ff0c372e
CBobOonHOE TafieHne. Y CKOpeHue 1 bubnmoreka [JOK
CcBOOOIHOTrO MagcHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe 1BHXKEHHE.
JII]:I/I)KeHI/Ie MaTepUATBHOM TOYKH IO 1 bubmmorera LIOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Tpunimn orHOCcHTENBHOCTY ["anunes 1 bubnuoreka ITOK
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WNHepuuanbHble CUCTEMBI OTCUETA.
ITepBsiit 3akoH HeroToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [TpuHuun

9 CYIIEPIIO3ULINH CUI. BTOpO# 3aK0H 1 bubmorexa HOK
YHep ’ P . https://m.edsoo.ru/ff0c3be8
HreroToHa 17151 MaTepuaibHON TOYKU
Tperuii 3akoH HeroToHa ais bu6mmoreka [IOK

10 1
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsroreHus. Cumna

11 TskecTH. IlepBas kocMuyeckas 1 bubmiorexa OK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec 1 bubmuorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koadduiment tTpeHus.

13 Cuna Zlo)n OTI/IBJIeI({bI/Iq:I IpHU BI:E(GHI/II/I 1 bubmorexa [OK

p pH A https://m.edsoo.ru/ff0c3f76
Tena B )KUAKOCTH WU rase
[TocTynarensHOE U BpamareabHOe

14 JIBUKEHHE a0COTIOTHO TBEPAOTO TeElIa. 1 bu6mmoreka [JOK
MowmeHT cuibl. [1nedo cunpl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
Nmnynbc MaTepuaibHON TOYKH,

15 CHCTEMbI MaTEPUATBHBIX TOYEK. 1 bubmuoreka [JOK
HMnynbsc cuiibl. 3aKOH COXpaHEHMS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE IBH)KEHUE
Pabora 1 MOIITHOCTE CUIEL.

16 Kunernueckast sHeprus MatrepraibHON 1 bubnnoreka [IOK
Touku. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KHHETHYECKOW YHEPT U

17 [loTennuanbHas SHEPrUsl. 1 Bubnuoreka [IOK
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[ToreHumanbpHast SHEPTHUS YIIPYTO
nehOpMUPOBAHHON TTPY>KUHBI.
[ToreHunanbpHast SHEPTUS TENa BOIH3U
MOBEPXHOCTHU 3eMJITH

https://m.edsoo.ru/ff0c461a

18

IToTeHManbpHBIE 1 HENOTCHIIHAIBLHEIC
cuibl. CBsI3b pabOTHI
HEMOTEHIIHAILHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabora
«HccnenoBanue cBsi3u pabOThI CHIIBI C
M3MEHEHHUEM MEXaHUYEeCKOW SHEPTUU 1 1
TeJa Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOT0 KTYTa»

20

KontponbHas pabora 1o reme
«Kunematuka. Jlunamuka. 3akKOHbI 1 1
COXPAHCHHUS B MEXaHHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KHHETHUYECKOM Teopuu. bpoyHoOBCKOE 1
nswkenue. Auddysus

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

22

Xapaxrep ABUKECHUS U
B3aUMO/ICMCTBUS YaCTHI] BELIECTBA.
Mogenu cTpoeHus Ta30B, KUIAKOCTEN
U TBEPABIX TEIl

23

Macca monekyi. KonnuectBo
BeulectBa. [locTrostHHas ABoraapo

24

TermmoBoe paBHOBecue. Temieparypa 1

u e€ usmepenue. lllkana TeMICRATYR 1y

CAH SMEKTPOHHQW NOAMMUCHIO
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Lenbcus
o5 HNneanbubiii raz B MKT. OcHoBHOE 1 bubmuoreka IJOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbGcomnoTHas TeMiepaTypa Kak Mepa
26 CpeaHEeN KUHETUYECKON YHEPTUU 1 bubnnoreka LIOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH /lanpToHa. ['a30BbIE 3aKOHBI 1
JlaGoparophas pabora
08 «MccnenoBanue 3aBUCUMOCTH MEXY 1
napaMeTpamMM COCTOSHUS
pa3pe’KEHHOr o ra3ay
29 W3onporieccsl B UA€aIbHOM I'a3e U UX 1 bu6mmoreka IIOK
rpaduvecKoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BHyTpenHss sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
30 crocoObl €€ n3menenus. Konnuectso 1 bubnuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPIus OJHOATOMHOIO HJI€AJIBHOIO
rasa
bubmuoreka IJOK
31 Buytet Temomepenain 1 https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTb BEILIECTBA. BuGmiorexa [[OK
32 KonudecTBo TermoTsl mpu 1
. https://m.edsoo.ru/ff0c5c36
Terionepenade. AnuadaTHbINA IpoLECe
33 IIepBblil 3aKOH TEPMOJAUHAMUKH U €TI0 1 bubnnoreka LIOK
IIPUMEHEHUE K U30IpoLieccaMm https://m.edsoo.ru/ff0cSefc
34 HeoGpatuMocTs mpoieccoB B 1 bubanoreka [IOK
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npupoze. Bropoii 3akox https://m.edsoo.ru/ff0c6230
TEPMOAUHAMUKHI
35 [Tpunmun nevicreus u KI1J TenmoBoit 1 bubmuoreka [JOK
MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [{ukn Kapro u ero KIT/] 1
37 DKOJIOTHYECKHE MPOOIEMbI 1
TEIIODHEPTETHKU
Oo6o6maromuii ypok «MomnekysipHast bubnmoreka [JOK
38 1
¢u3uka. OCHOBBI TEPMOAMHAMHUKI https://m.edso0.ru/ff0c6938
KontponbHas pabora no reme
39 «MonekynspHas ¢usznka. OCHOBBI 1 bubamorexa LIOK
YV ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH
40 [TapooOpa3zoBanue U KOHACHCAITHSI. 1 bubnuoreka LHOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIbHAS
41 BJI&KHOCTb BO31yxa. HachIieHHbIH 1 bubmorexa [JOK
AyXa. B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucrammmueckue u
42 amopdHbIe Terna. AHU3OTPOIHUS 1 bubmuorexa [JOK
CBOWCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctajuibl. CoBpeMeHHbIE MaTepUabl
[1naBneHre U KpUCTaIIA3AIIHSL.
43 V nenpHas TEIU10Ta IUIABJICHUS 1 buGnuorexa LIOK
’ https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubnuoreka IJOK
44 Y 0 1
PABHEHHE TeTIOBOro banatca https://m.edsoo.ru/ff0c6820
Onexrpuszanus Ten. JNEKTPUIECKU I bubmmoreka IIOK
45 1
3apsia. [IBa BUIa 3JIEKTPUYECKUX https://m.edsoo.ru/ff0c6hcc

JOKYMEHT MOAMNUCAH 3/IEKTPOHHOU NOAMNNCbIO

MYHULUUMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 10.06.26 14:47 (MSK) Ceptucukat CO85CO05ED9I66A9246F2A8EIBIED09065
YUJIEKOBCKAS CPEAQHSASA LWWKOJIA KOTEJIbHUKOBCKOIO

MYHWULMMNAJIbBHOIO PAVIOHA BOJIFOrPALLICKOI OBJIACTH, KocvBLioBa

HaTtanbs BacunbeBHa, AMpekTop



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3aps10B
[TpoBOAHMKY, TUAIEKTPUKU U
46 [IOJIVIIPOBOIHUKHI. 3aKOH COXpaHEHUS 1 bubmorexa HOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOT O 3apsia
Bsaumoneiictsue 3apsaa0B. 3akoH
47 Kynona. ToueuHbIil 3J1eKTpUUECKUN 1 Bubmaorexa HOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpsk€HHOCTB 37EKTPUUECKOTO
48 noss. [IpuHnmn cynepno3uuuu 1 bubnuoreka [HOK
AJIEKTPUYECKUX NoJiel. JInHun https://m.edsoo.ru/ffOc6df2
HaIPsHKEHHOCTH
Pabora cuit a5ekTpocTaTH4ecKoro
49 nosis. [Torernman. PasHocTh 1 bubmmorexa [OK
) At https://m.edsoo.ru/ffoc6f00
[IOTEHIIHAJIOB
[TpOBOHHUKY H TUDJICKTPUKHU B
50 3JIEKTPOCTATUYECKOM I10JIE 1 bubmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
Jusnekrpudeckasi MPOHULIAEMOCTh
bubnuoreka [JOK
51 DnexTpoéMKOCTh. KoHIeHcaTo 1
P A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIEHCATOPa. DHEPTUS 3aPSHKEHHOTO 1 bubmnorexa [OK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparophas pabota "M3mepeHue 1
AJIEKTPOEMKOCTH KOHIeHcaTopa"
[TpunHiun neicTBUsA U MPUMEHEHUE
54 KOHJICHCATOPOB, KOIMTUPOBAIILHOT'O 1
amnmapara, CTpyHHOT O PUHTEpA.
DIIeKTpOCTaTHYECKas 3aINTA.
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3a3eMiIeHHE IEKTPONPHOOPOB

55

DIIEKTPUUYECKUM TOK, YCIOBUSI €T0
cyuiectBoBaHus. [1ocTOsSHHBIN TOK.
Cwuia Toka. Hampsixenue. 1
Conporusnenue. 3akon Oma Jist
y4acTKa [enu

56

[TocnenoBarenbHOE, TApAILICIBHOE,
CMEIIIaHHOE COCIMHEHHE
poBoAHUKOB. JlaboparopHas pabora 1
«M3yveHune cMeIIaHHOr0 COSMHEHUS
PE3HCTOPOBY

0.5

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

57

Pabota 1 MOIIHOCTB AJIEKTPUYECKOTO
ToKa. 3akoH Jxxoyns-Jlenna

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa /7151 TOJHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora 1
«3mepenune DJ]C ucTouyHmKa TOKa U
ero BHYTPEHHET'O CONPOTUBIICHHSD)

0.5

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

59

PesepBHblii ypok. KonTponsHas
pabota o reme "DnekTpoauHaMuka' / 1 1
Bcepoccuiickas mpoBepouHasi pabota

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«QnexTpoanHamuka» / Becepoccuiickas 1 1
npoBepoyHas pabora

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

61

DJeKTpOHHAs POBOJAUMOCTH TBEPABIX
METAJIIIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTb

JOKYMEHT MOZMMCAH 3MEKTPOHHOM MOAMUCHIO

YNTIEKOBCKAS CPEAHASA LLUKOJIA KOTEJIbHUKOBCKOIO
MYHULUNAJIbBHOIO PAMOHA BOJITOrPAZICKOW OBJIACTMU, KocnBuoBsa
HaTtanbs BacunbeBHa, AMpekTop

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
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62 DJIEKTPUUYECKUM TOK B BaKyyMe. 1
CBOIICTBA JIEKTPOHHBIX ITYYKOB
[TonmynpoBOIHUKH, UX COOCTBEHHAS U

63 IpUMeCHasi IpoBOAUMOCTh. CBoMCTBa 1 bubnnoreka LIOK
p—n-niepexoza. I1omyrpoBOIHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpHI
DJIEKTPUYECKUM TOK B pacTBOpax u
pacruiaBax 3JIEKTPOJIUTOB. bubnnoreka [HOK

64 1
DJIEKTPOIIUTUYECKAS TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIeKTpoNIn3
DJIEKTPUYECKUM TOK B rasax.
CaMOCTOSITEIbHBIN 1 bubmuoreka [JOK

65 . 1
HECAMOCTOATENBHBIN pa3pan. MonaHus. https://m.edsoo.ru/ff0c84ae
[Tma3ma
DnekTpuueckrie Tpudopsl U
YCTPOMCTBA U X MPAKTUUECKOE bubnunoreka [IOK

66 1
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
OezomacHocTH
KonrtponbHas pabora no reme
«Qnekrpocraruka. [locrosHHbIN bubnunoreka [IOK

67 . 1 1
AJIEKTPpUYECKU TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpe/lax»

68 PesepHblil ypok. O600maronuii ypok 1 bu6mmoreka IIOK
o remam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68 5
[MPOT'PAMME

JOKYMEHT MOZMMCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUUMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE
YUJIEKOBCKAS CPEAQHSASA LWWKOJIA KOTEJIbHUKOBCKOIO
MYHWULMMNAJIbBHOIO PAVIOHA BOJIFOrPALLICKOI OBJIACTH, KocvBLioBa
HaTtanbs BacunbeBHa, AMpekTop
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
[1]
Jl:;-n Tema ypoka Beero Kontpoabnbie | IlpakTuyeckue i[:;:eﬂl/lﬂ :)Ig[()l:lz((;]‘;:;eeﬂbﬂble
padoThI padoThbI pecypebi
[TocTossTHHBIE MATrHUTHI M X

1 B3auMOieiCTBHE. MarHUTHOE ToJIe. 1 bubmuoreka [JOK
Bekrop MarHuTHOM HHAYKUMHA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON UHIYKIIUU
MarnuTtHoe 1nosie nNpoBOAHUKA C
TokoM. OnbIT Dpcrena. bubnuoreka [IOK

2 . 1
B3anmoneiicTBrE MPOBOJIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopHas pabota «3yuenue 1 1 bu6muoreka ITOK
MarHUTHOTO MOJISI KATYIIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JeiicTBre MarHUTHOTO TOJIS HA
MPOBOAHUK ¢ TOKOM. Cuina Ammnepa.

4 JlaGoparophas pabora 1 1 bubmmoreka ITOK
«UccaenoBanue aeiicTBUI https://m.edsoo.ru/ff0c9acO
MIOCTOSTHHOT'O MarHUTa Ha PaMKy C
TOKOM»

JlelicTBHE MArHUTHOT'O NOJI HA

5 JBIKYITYIOCS 3apsyKEHHYIO YacTHILY. 1 bubnumoreka IIOK
Cuna Jlopenna. PabGora cumsr https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexTpoMarHuTHas UHAyKuus. [lorok

6 BEKTOpa MarHUTHON uHAyKuuu. I1C 1
MHJLYKIUH. 3aKOH SNEKTPOMBFHHTRQIH ican snekTeoHHON noamMchio

MYHULUUMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXOAEHUE
YUJIEKOBCKAS CPEAQHSASA LWWKOJIA KOTEJIbHUKOBCKOIO
MYHWULMMNAJIbBHOIO PAVIOHA BOJIFOrPALLICKOI OBJIACTH, KocvBLioBa
HaTtanbs BacunbeBHa, AMpekTop
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unaykuuu Papanes

JlaGoparophas pabora
«HccnenoBanue SBICHUS 1
AIIEKTPOMArHUTHON MHYKITUN

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHIykTUBHOCTB. SIBIICHHE
camonHAyKiuu. 3J1C caMOMHIYKIUH.
OHeprus MarHUTHOTO NOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

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

TexHuueckue ycTpoucTBa U UxX
MNPUMCHCHHUC: ITIOCTOAHHBIC MAalrHUTHI,
AJEKTPOMATHUTBI, JIEKTPOABUTATEb, 1
YCKOPHUTENHN 3I€MEHTapHbBIX YaCTHII,
WHIYKIUOHHAS [1€Yb

10

O6o6maronuii ypok «MarautHoe
noJje. DJIeKTPOMarHUTHAsT MHIYKIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrtponbHas pabora no reme
«MarguTHoOE I10JI€. 1 1
DNIeKTPOMAarHUTHAS. WHTYKITHS

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

12

CB0OOIHBIE MEXaHUUECKHUE
kosiebanus. ['apmMmoHnueckue
KonebaHus. YpaBHeHUE 1
TapMOHUYECKUX KOJICOAHMIA.
IIpeBpamienue 3aepruu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuo/Ia MajbIX KoJeOaHu rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

bu6nmmoreka [JOK

Koneb6arensHbiit KOHTYp. (CBOOOAHBIE 1
JIOKYMEHT MOZAMNVCAH SNMEKTPOHHOM NOAMUCHIO

https://m.edsoo.ru/ff0ch820

MYHULUUMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXOAEHUE
YUJIEKOBCKAS CPEAQHSASA LWWKOJIA KOTEJIbHUKOBCKOIO
MYHWULMMNAJIbBHOIO PAVIOHA BOJIFOrPALLICKOI OBJIACTH, KocvBLioBa
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AIIEKTPOMArHUTHBIC KOJIEOaHUS B
UJIeaJIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorust MeXJ1y MEXaHMUYECKUMU U
AIIEKTPOMATrHUTHBIMU KOJIEOAaHUSIMU

15

®opmyna Tomcona. 3akoH
COXPaHEHUS SHEPTUU B UICATHBHOM 1
KoJIe0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBnenue o 3aTyxaronmx
Kosie0aHusX. BoIHYKIEHHbIE
MexaHHueckue konebanus. PezoHaHc. 1
BbIHYXICHHBIE 2]IEKTPOMarHUTHbIE
Kosie0aHus

bu6numoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

ITepemenHbIil Tok. CHHYCOUAATBHBIH
[IEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOr 0 TOKA. AMIUITUTYHOE U 1
JICHCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsHKEHUs

bubmmoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaayda u noTpedieHue 1
AIEKTPUYECKON JHEPTUU

19

VYCeTpolCTBO M MPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUYECKOr0 3BOHKA,
reHepaTopa epeMeHHOr 0 TOKa,
JIMHUH 3JIEeKTpornepeaayd

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU

IIPOU3BOZICTBE 3JIEKTPOIHEPTUH.
KynbTypa ucnonb3zoBanus 1
AJIEKTPOIHEPTUHU B MOBCEIHEBHOI

JKHU3HHU

LIOKYMEHT-ROAFMUCAH-3AEKTPOHHOIA-AOARKCHIO

MYHULUUMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXOAEHUE
YUJIEKOBCKAS CPEAQHSASA LWWKOJIA KOTEJIbHUKOBCKOIO
MYHWULMMNAJIbBHOIO PAVIOHA BOJIFOrPALLICKOI OBJIACTH, KocvBLioBa
HaTtanbs BacunbeBHa, AMpekTop
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MexaHu4ecKue BOJTHBI, YCIOBHS
21 pactpoctpanenus. [lepuoa. Ckopoctb 1 bubnuoreka [IOK
pacrnpoCTpaHEHHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Torepeunble U MPOJOTBHBIC BOIHBI
29 3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh 1 bubnmoreka [IOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 cBOMcTBa 1 cKopocTh. [1Ikaa 1 bubamorera LIOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIHMITBI PaTHOCBS3H U
24 TeneBusieHus. Pa3Butue cpeacTs 1
cBsI3U. Pagmonokaiys
25 Kontponbnas padora «KoneGanus u 1 bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOe pacnpoCTpaHeHUE
26 CBETa B OJHOPOJHOM CpeJie. 1 bubnmoreka [JOK
ToueuHslil ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ffocd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff0cd4e0
M300paXKeHHI B TIIOCKOM 3epKaie
IIpenomnenue ceera. IlonHnoe
28 BHYTpEHHee oTpaxkeHue. [Ipeaenbubii 1 bubnuoreka [IOK
YTOJI ITOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKECHUS
29 JlaGoparopHas pabota «3mepenue 1 bubmmoreka IIOK
MOKa3aTess NpeoMIICHUS CTEKIIay https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenue n3o0paxeHuii B 1 Bubnunoreka [IOK

JOKYMEHT MOZMMCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUUMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 10.06.26 14:47 (MSK) Ceptucukat CO85CO05ED9I66A9246F2A8EIBIED09065
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HaTtanbs BacunbeBHa, AMpekTop
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nuH3e. DopMyra TOHKOU JIUH3BIL. https://m.edsoo.ru/ffocddle
YBenu4yeHue JuH3bI
JlaGopaTopHas pabora

31 «ccnenoBanue CBOICTB 1
M300pakKeHUI B TUH3AX)

Hucniepcust cBera. CloKHBIN COCTaB

30 Oenoro csera. L[Ber. JTabopaTopHas 1
pabora «Habmoaenne nucrepcuun
CBETa»

33 WuTepdepenmus cBera. Audpakius 1 bubnuoreka LIOK
ceta. Jludpaxronnas pemeérka https://m.edsoo.ru/ff0ced22
ITonepedHOCTh CBETOBBIX BOJIH. bubmumoreka ITOK

34 1
[Tonsipuzanusa cBera https://m.edsoo.ru/ff0cf02e

35 OnTtuyeckre MpuOOPHI U YCTPOICTBA U 1
YCIIOBHSI X 0€30MaCHOTO IPUMEHEHUS
['paHuUIBI TPUMEHHUMOCTH

36 KJIACCUYECKOW MeXaHUKH. [TocTynarsl 1 bubnuoreka [JOK
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTENbHOCTH
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH.

37 3amemsieHre BpPEMEHU U COKpAIICHUE 1 bubmorexa [JOK

P P https://m.edsoo.ru/ff0cfad2
JUTHUHBI
DHEPrusi U UMITYJIbC PETSITHBUCTCKOM
38 yacTullbl. CBSA3b MACChI C SHEPTUEH U 1 bubmorexa [OK
HEl P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUs MTOKOS
KonTtponbsHas padora «OnTuka.
39 OCHOBBI CIEIMATILHONU TEOPUH 1 1 bubmorera [OK
P https://m.edsoo.ru/ff0cf6f0
OTHOCUTETLHOCTHY

JOKYMEHT MOZMMCAH 3MEKTPOHHOM MOAMUCHIO
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®oronbl. ®opmyia [Tnanka. DHeprus bubnuoreka IIOK
40 1
Y UMITYJIbC pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAaHNE Bu6 10K
HOJIMOTEKA
41 . A.T. 1
(porospexra. Omprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akons! hororddexra. YpaBHeHUE
42 917IHmTe§Ha nqs)[q)(pOToaq)(geKTa 1 bubmmorexa LIOK
a : https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢pororpdexra
Jasnenue ceera. OnbiTel I1. H.
43 JlebeneBa. XUMHUYECKOE IEWCTBUE 1 Bubmiorexa OK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTsa u
MPaKTUYECKOE IPUMECHEHHE:
44 1
¢dotosrnemenT, GOTOIATIHK,
CoNHeuHasi OaTtapesi, CBETOIUO
45 Pemenue 3aay mo teMe «JI€MEHTHI 1 bubmuoreka [JOK
KBAHTOBOW OITUKU» https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcoHna. ONBITEH
46 Pesepdopaa mo paccesHUIO 0-4acTHUIL 1 bubmmorexa LIOK
peop p ’ https://m.edsoo.ru/ff0d091a
IInanerapnas monens aToma
bubnuoreka IJOK
47 I1 b 1
OCTYJIaTh! bopa https://m.edsoo.ru/ff0dOafa
W3znyuenue u noriomenue GoToHOB
48 o I/I}ll'lqe exoje aTOMEIlH co H(()I;O OBHS 1 bubmorexa HOK
P PEXOA . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha JPYToi. Buabl ciekTpoB
Bonnosrsle cBoiicTBa yacTtull. BonHEbI
49 e bpoitng. Kopyckynapuo- 1 Bubmrorexa OK
seop " PIYCKYIAp https://m.edsoo.ru/ff0d0ca8
BOJTHOBOH Jyann3M. CIIOHTaHHOE U

JOKYMEHT MOZMMCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUUMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE
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BBIHYXXICHHOC U3JTYUCHUC

50

OTKpBITHE PAANO0AKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpeneneHunio coctaBa 1
PaAMOAKTUBHOTO U3ITYUECHHS

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anb(da-, 6eta-, raMma-
u3nyyeHus. Bnugaaue
PaAMOAaKTUBHOCTH Ha JKUBBIE
OpraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
W3orombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-uznydyeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3M HYKJIOHOB B siZIpe.
SnepHsle peakunu. S nepHblit
peaxtop. [IpobGraembl, MEPCIEKTUBHI, 1
HKOJIOTUYECKUE aCTIEKThI STEPHOI
SHEPIreTUKU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DiieMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA. MeTO/ bl HAOIOICHUS U
PErucCTpalty 3JIEMEHTAPHBIX YaCTHII.
Kpyraeiii cron «®yHaamMeHTanbHbIE
B3aUMOJEUCTBUS. ENTUHCTBO
(bu3MYECKO KapTUHBI MUPaY

bub6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTHUS aCTPOHOMHMH.
[IpuknagHoe U1 MUPOBO33PEHUYECKOE
3HAYEHUE acTpOHOMUHU. Bun
3B&3aHOro Heba. Co3Be3ausi, spKue
3BE3MbI, IIJIAHETHI, UX BUINMOEC

JBUXKCHUC. CoiHeYHAs CHCTEM

a o
SOOI ERT HO AR CAR SARKTROHHOM HOOTACKHID

MYHULUUMNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE
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56

Comnnie. ConHeyHasi aKTUBHOCTb.
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJJACC

Kon
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI OCBOCHUS OCHOBHOM
NPoBePSIEMOro

00pa30BaTeILHON MPOrPaMMBbI CPeTHEro 001ero 00pa3oBaHusi
pe3yJbTaTa

JleMOHCTpUpOBaTh Ha MpUMEpax poJib M MecTo (HU3UKH B
101 (hopMHUpOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHpPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH M TEXHOJOTMH, B MPAKTUYECKON AEATEILHOCTH

mronei

Y4uTBHIBaTh TPAHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJECTCH:
MaTepuajgbHas TOYKa, MHEpIHaJbHas cHCTeMa OTcuéra, abCOIIOTHO
10.2 TBEPJIOE TEJO, UACAIBHBINA ra3; MOJEIN CTPOCHUS ra30B, )KUAKOCTEH U
TBEPABIX TEJ, TOYCYHBIM JJIEKTPUYECKUU 3aps] — I[PU PpELICHUU

(bu3nyuecKux 3aaa4

Pacnio3naBate pusnueckue siBieHUs (MPOIECCH) U OOBACHIATH UX HA
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISPHO-KMHETHUYECKOW Teopuun
CTpOEHHUS BEIIECTBA U  JJIEKTPOJUHAMUKH: PpPABHOMEpPHOE H
PaBHOYCKOpPEHHOE MPSIMOJIMHENHHOE BH)KEHHE, CBOOOIHOE MajieHue
Tel, ABW)KEHHE IO OKPYXKHOCTHU, HWHEpPILMs, B3aUMOJEWUCTBHE TEIl,
103 muhdy3us, OpPOYHOBCKOE JBW)KEHHE, CTPOCHHE JKUJIKOCTEH W
' TBEPABIX  TeJN, W3MEHEHHMe o0béMa Tel TpH  HarpeBaHUU
(oxmaxkJieHuun), TEIMIOBOE paBHOBECHE, MCIapeHHe, KOHICHCAallus,
IUIaBJI€HHE, KpUCTaUIM3alus, KUIIEHHWE, BJAXXHOCTh BO3/YyXa,
MOBBIIICHUE JIaBJICHUS Ta3a MPU €Tr0 HarpeBaHUU B 3aKPBITOM COCYIIE,
CBS3b MEXJY IapaMeTpaMd COCTOSHUSI Tra3a B H30IMpoIeccax;

SJICKTpU3alus TECI, BSaHMOﬂeﬁCTBHC 3apsaa0B

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCIONb3Yys (U3NUecKue
BEJIMYUHBL: KOOPJMHATA, IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CHJIa, HMIYIbC Telda, KUHETHYECKas DJHEprusd,
10.4 NOTEHLMalbHAsl DJHEpPIrusi, MeEXaHWdeckas pabora, MeXaHHWYecKas
' MOIIHOCTb; TIPY ONUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKUIN CMBICIT
UCTIONb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS M EIUHUIIBI, HaXOIUTh
(bopMyIbl, CBA3BIBAIOUINE JAHHYIO (PU3MUECKYIO BETUYMHY C IPYTHMHU

BEIN4YMHaMU

10.5 OnuceBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TEIUIOBLIC
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SBJICHUS, UCNONb3ys (U3NYECKUE BEIMYMHBI: JaBlEeHHE Trasa,
TEMIIepaTypa, CpENHssl KUHETUYECKass DSHEPrus XaOTUYECKOIo
IOBUKEHUS MOJIEKYJ, CPEAHEKBAJpaTU4HAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIJIOThI, BHYTPEHHssI dHeprus, pabora rasa,
KO3(pUIMEHT TMOJIE3HOI0 JEeHCTBHS TEMJIOBOrO JBHUraTeNs; INpHU
OIUCAaHUH IPaBHJIBHO TPaKTOBATh buznueckuit CMBICII
UCTOJb3YEMBbIX BEIMYMH, MX OOO3HAYEHUS W EAMHMILBI, HAaXOAWUTh
(b opMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C APYTUMHU

BCINYHUHaAM

OnunceiBaTh  W3Y4EHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
AJIEKTpUYECKHE  SIBIEHUS  (IIPOLIECChI), HUCHONb3yd  (U3HUECKUe
BEIMYUHBI:  JIEKTPUYECKMH  3apal,  DJEKTpUUYEecKoe  Moje,
10.6 HANpspKEHHOCTh  TIOJIS, IOTEHLIMAJN, Pa3HOCTh IIOTEHLHUAIOB; IIPH
' OIIMCAHUU IPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOIb3YyEMbIX
BEJIMYMH, WX OOO3HAUEHHS M €IWHUIbI, YKa3blBaTb (QOPMYIIBL,
CBS3BIBAIOIME JIaHHYIO  (U3MYECKYI0 BEIMYUHY C  JIPYTUMH

BEINYNHaMN

aHAJIM3UpPOBaTh (U3MYECKHE TMPOIECCHl U SBIEHHS, HCIOIb3YyA
¢u3nyeckre 3aKOHbl M MPUHIUIBL: 3aKOH BCEMUPHOTO Tsrorenus, |, 11
u |1l 3axonbl HproTOHA, 3aKOH COXpaHEHHMsS MEXaHWYECKOH 3Hepruw,
3aKOH COXPAaHEHUs UMITYJIbCa, PUHIUI CYNEPIIO3ULIUNA CUJI, TPUHLINII
paBHOINIpaBUsl HMHEPLUUAIBHBIX CHCTEM  OTCYETA;  MOJEKYJSIPHO-
10.7 KHMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, ra30BbIC 3aKOHbBI, CBS3b
CpeOHEN KMHETUYECKOW HSHEPruu TEIUIOBOIO JIBMIKEHUS MOJEKYI C
aOCONIOTHOM TeMIepaTypoH, MEpBBbIH 3aKOH TEPMOAWHAMMKH; 3aKOH
COXpaHEHHUsl JJIEKTPUUYECKOro 3apszaa, 3akoH KyinoHa; mpu 3TOM
pa3nuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPQ)KEHUE U YCIOBUS (TPaHUIIbl, 0071aCTH) IPUMEHUMOCTH

OOBACHATP OCHOBHBIE NIPUHLMIIBI JIEHCTBUS MalllMH, MNPUOOPOB U
10.8 TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCIOBUS UX 0O€30MacHOro

HCIIOJIBb30BaHUS B HOBCCI{HCBHOﬁ KHU3HHU

BBIOTHATE SKCIIEPUMEHTHI TIO UCCIEA0BAHUI0 (PU3NYECKUX SIBJICHUN U
MIPOLIECCOB C UCITIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHU; MpU
10.9 3ToM (hopMmynHpoBaTh MpodiemMy (3amady) U THIOTE3y Yy4eOHOTo
DKCIIEPUMEHTa,  coOuUpaTh  yCTaHOBKY M3  TPEIIOKEHHOTO

000pyOBaHUs, IPOBOIUTH OMBIT U (HOPMYIHPOBATH BBHIBOJIBI

OCYHI@CTBJ'ISITI) nNpsAMbI€E W KOCBCHHBIC HN3MCPCHHUA (1)H3H‘-I€CKI/IX

10.10

BEJIMYMH; IPU 3TOM BBIOMpATh ONTHUMAJBHBIM CIIOCO0 H3MEpEeHUs U
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HCIIOJBb30BAaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpCH.IHOCT@fI H3MepeHHﬁ

HccnenoBarh 3aBUCUMOCTH MEXIy (U3MUECKUMM BEIWYMHAMU C
WCIIONB30BAaHUEM TMPSMBIX HM3MEPEHUH; TPU 3TOM KOHCTPYUPOBATH
10.11 YCTAHOBKY, (DHKCHpPOBaTh pPE3YJIbTAThl IMOJYYEHHOW 3aBHCHMOCTH
(UBUYECKUX BEIMYMH B BUJE TaOIUIl U TpaduKOB, JE/IaTh BHIBOIBI 11O

pe3yapTaTam UCCIe10BaHuUs

CobOnromath mpaBuiia  0O€30MacHOrO  TpyAa NpU  MPOBENECHUU
10.12 UCCIIEIOBAaHUM B  paMKax ydeOHOro OJKCHepUMEHTa, Yy4eOHO-
MCCIIE0BATENBCKOM U MPOEKTHOM JAESATEIbHOCTU C HCIIOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U J1a00paTOpHOro 000py10BaHUs

Pemarp pacuérHble 3a7auu ¢ SBHO 33JaHHON (U3HYECKOM MOJEIBIO,
UCTIONB3ysl (PU3MUECKHE 3aKOHBl W TPUHIIUIBI; HA OCHOBE aHaIHM3a
10.13 yCIOBUSL  3aJa4d  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIICIATH
' ¢u3nueckue BeNUYUHBI U (HOPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelleHus,
IIPOBOAUTDH PACUETH M OLIEHUBATh PEAIbHOCTh MOJYYEHHOI O 3HAUEHUS

(U3HYECKON BETUIMHBI

Pemate  kadyecTBEHHBIE  3aJauu:  BBICTpaMBaTh  JIOTMUECKH
10.14 HEMPOTUBOPEUNBYIO LIEMOYKY PACCYXJEHUH C ONOpPOH Ha M3y4YECHHBIE

3daKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘leCKI/Ie SABJICHUA

Hcnonb3oBaTh TpU  peUIEHWH y4eOHBIX 3a7ad  COBPEMEHHBIC
WH(POPMALMOHHBIE TEXHOJNOTHUH JUIS TIOWCKA, CTPYKTYpUPOBAHMS,
10.15 WHTEPIPETAlMA M TPEICTABICHUS y4eOHOW M HAyIHO-TIOMYJSPHOM
nHPOPMAaIIUH, TIOXYYEHHONH W3 Pa3IMYHBIX MCTOYHUKOB; KPUTUYECKU

aHAIM3HUPOBATH IOJTy4aeMyt0o HHPOPMALHIO

[TpuBOAMTE TpUMEpHI BKJIaJa POCCHHCKHX M 3apyOeKHBIX YUEHBIX-
10.16 (GbU3MKOB B pa3BUTHE HAYKU, OOBSCHEHHUE IMPOIIECCOB OKPYXKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS 1O (DU3MKE B IMOBCEIHEBHOU
1017 KHU3HU JUTsl o0ecTieueHus: 0€30MacHOCTH TIPH OOpaIeHUH ¢ MPUOOpaMu

U TEXHUYECKUMH YCTPOMCTBAMM, I COXPAHEHUSA 310pOBbS U

COOJTFOJICHHSI HOPM 3KOJIOTUYECKOT0 MIOBEJICHUSI B OKPYXKaIOIel cpere

Paborarh B rpymme ¢ BBITOJTHCHHEM Pa3IMYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh  PabOTy  TPYNIbl, PANUOHAIBHO  PaCHpeleiIsaTh
10.18 00SI3aHHOCTH W IUIAHUPOBATh JCATEIBHOCTh B HECTaHIAPTHBIX

CUTyalnuidax, aJICKBATHO OLCHHWBATL BKJIAJ KaXJI0Iro H3 YYAaCTHUKOB

TPYNIBI B pelIeHNE paccMaTpruBaeMoi MpoOIeMsl
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11 KIIACC

Kon
IIpoBepsiemble MpeaAMeTHbIE Pe3YJbTATHI OCBOEHHSI OCHOBHOI
MpoBepsAEeMOro

o0pa3oBaTe/ILHOI MPOrpaMMBbI CPeTHEr0 001Iero 00pa3oBaHMsI
pe3yjabTarTa

JleMOHCTpUpOBaTh Ha TMpUMEpax polb H MecTo (U3MKU B
11 (GbopMUpPOBaHNN COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON NIEATEIbHOCTH

.]'IIOI[GfI, OECJIOCTHOCTb U CANHCTBO (1)I/ISI/I‘ICCKOI>'I KapTHUHBI MHpPa

Y4uTBIBaTh TPAHUIIBI IPUMEHEHUS M3YYEHHBIX (PH3NYECKUX MOMICTICH:
11.2 TOYEUYHBIN JJIEKTPUYECKUMN 3apsil, sAepHas MOJEIb aTOMAa, HYKIIOHHAs

MOJIeNTb aTOMHOTO sI/Ipa MPH PEeLIeHUH PU3NIECKUX 3a/1a4

PacnioznaBaTh (u3uveckue sBJICHHs (MPOIECChI) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  OJICKTPOJWHAMHKH W  KBAaHTOBOW  (PHM3UKHU:
AJIEKTPUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHS  TOKa, B3aMMO/ICHICTBHE MarHuTOB,
AJIEKTPOMAarHUTHAsE WHAYKIWS, JICWCTBUE MArHUTHOTO TIONS HA
113 NPOBOJHUK C TOKOM U JBHKYIIUHCS 3apsij, SJICKTPOMAarHUTHBIC
' KoJIeOaHUsT M BOJIHBI, NPSIMOJIIMHEHHOE paclpOCTpaHEHUE CBETa,
OTpaXCHHEe,  TpeJoMIIeHHe, UHTeppepeHnus, audpakmus u
MOJISIpU3aIusl CBETa, JUCHEepCUsi cBeTa, (OTOodIeKTpudeckuid 3dpdekt
(bororddexT), cBeTOBOEC MaBICHHUE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aroMa BOJOpPONa, €CTECTBEHHAas M  HWCKYCCTBCHHAs

PadrnOaAKTUBHOCTD

OnucelBaTh  HM3Y4YEHHBIE CBOWCTBA  BELIECTBA  (DJIEKTPUUECKUE,
MarHUTHBIE, ONTUYECKUE, BJIEKTPUUYECKYIO MPOBOJUMOCTD PAa3IMYHBIX
Cpell) U DJICKTPOMArHUTHBIE SIBJIEHUS] (TPOIECCHI), HCIOJIB3Ys
¢u3nveckue  BENMYMHBL:  DICKTPUYECKUHA  3apsja, CHila  TOKa,
ANEKTPUYECKOE  HANpPSIKEHUE,  DJIEKTPUYECKOE  CONPOTHBIICHHUE,
pazHocTh moteHiuanoB, DJIC, pabora TOka, WHAYKUHUS MarHUTHOTO
114 nonsi, cuwia Awmmepa, cwia JlopeHna, WHAYKTUBHOCTb KaTYIIKH,
' SHEpPrusl AJIEKTPUYECKOr0 M MArHUTHOIO IOJIeH, MEepUoja U 4acToTa
KosebaHuil B KojaeOaTeIbHOM KOHTYpE, 3apsij U Chjia TOKa B IpoIecce
rapMOHUYECKUX 3JIEKTPOMATrHUTHBIX Kosie0aHui, bokycHoe
paccTossHUE M OINTHYECKas CUJa JIMH3BL, MPU ONUCAHUU IPABHIBHO

TPAKTOBAThH (1)I/ISI/I‘~IGCKPII\/JI CMBICJI  HMCIIOJIB3YCMbIX  BCJIWYHMH, HX

00O3HAaYEeHHsT W €OUHHIBI;, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHVYIO d)I/I3I/I‘-IeCKVI-O BCJIIMYHHY C APYIUMHU BEINYNHaAMU
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OnuceiBaTh HN3Y4YCHHBIC KBAHTOBBIC SIBJICHUA U IMPOLCCCHI, UCIIOJIb3Y
(I)I/ISI/ILIGCKI/IC BCIIMYUHBI: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, IJIMHA
BOJIHBI M YaCTOTa CBCTA, SHECPrusl U HUMIIYJbBC (I)OTOHa, nepuon
115 nojrypacnaaa, OSHEPTHUA CBA3M ATOMHBIX SAAC€p, IMPU OINHWCAHUHA
. MMpaBHUJIbHO TPAKTOBATb (I)H3PI‘-I€CKPII>1 CMBICJI UCTTOJIB3YCMbIX BCJIMYHMH,
UX 00O03HAYECHUS U CIAWHUIIBI; YKa3bIBATb (I)OpMy.HBI, CBA3BIBAIOIIHC
AaHHYIO (I)I/ISI/ILICCKyIO BCIIMYUHY C APYT'UMHU BCINYUHAMU, BBIUUCIATH

3HA4YCHUC (I)I/ISI/ILICCKOI\/'I BCIIMYHHBI

AnanuzupoBaTh (uU3MUECKHe TPOIECChl M SBIEHUS, HCIONIb3YS
(1)I/I3I/I'-IGCKI/IC 3aKOHBI n MIPHUHOUIIBI: 3aKOH OMa, 3aKOHBI
MOCJICIOBATEIFHOTO M TMApPAUICTLHOTO COCIUHEHHS TIPOBOIHHUKOB,
3akoH Jlkoyns — JIeHna, 3aKOH 3JE€KTPOMAarHUTHOW WHAYKIIMH, 3aKOH
MPSIMOJIMHEMHOT O paclpoOCTPaHEHUsI CBETA, 3aKOHbI OTPa)KEeHUsl CBETa,
116 3aKOHbl ~ TIPEJIOMIICHUSI  CBE€Ta, ypaBHEHUE  OHWHINTEHHA IS
' dbororpdexra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH COXPaHCHHS
HMITYJIbCa, 3aKOH COXPaHEHUs DJJEKTPHYECKOro 3apsja, 3aKoH
COXpaHEHHMS  MacCoOBOIO  4YHCIa, TMOCTyJdaTtel bopa, 3akoH
paAMOaKTUBHOTO pachajga; IMpd H3TOM pa3idyaTh CIOBECHYIO
(bopMyIHpPOBKY 3aKOHA, €0 MaTeMaTHUeCKOE BhIPAKEHUE U YCIOBUS

(rpaHuIbl, 00JIACTH) TPUMEHUMOCTH

117 Onpenenars HampaBJIEHHE BEKTOpa HWHAYKIMM MAarHUTHOTO I10JIS
IIPOBOJIHMKA C TOKOM, CHJIbI Amriepa u cuibl JIopeHna

118 Crpouth ¥ ONKHCHIBAaTH H300paXKEHHE, CO3/IABAEMOE  TUIOCKHM
3€pKajgoM, TOHKOHN JTMH30M

BBINONHATE SKCHEPUMEHTHI 110 UCCIIET0BAaHHUIO (PU3NYECKUX SIBICHUIN U
MIPOILIECCOB C UCMOIb30BAHNEM MPSIMBIX U KOCBEHHBIX MU3MEPEHUN; IPU
11.9 3TOM (QopMynupoBaTh MpoOieMy (3agady) W THUIOTE3Yy Yy4eOHOro
HKCHEpUMEHTa,  coOMpaTb  YCTaHOBKY U3  MPEUIOKEHHOIrO

o60pyI[013aH1/1;1, MMPOBOAUTL OIIBIT U (I)OpMy.l'II/IpOBaTL BBIBOJbI

OcymiecTBiiTh MpsIMbIE W KOCBEHHbIE HM3MEPEHUS (PU3NYECKHX
11.10 BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJbHBIM CIIOCOO H3MEpEeHUs U

HCITIOJBb30BAaTh U3BCCTHBIC METO/JAbI OLICHKH HOFp@HIHOCTeﬁ I/ISMGPGHI/Iﬁ

HccnenoBath 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C MCIOIb30BAHUEM
OpSIMBIX ~ M3MEPEHMU; TIPU STOM KOHCTPYMPOBATh  yCTaHOBKY,
11.11 (buUKCHPOBAaTh pE3yNbTAaThl MONYYEHHOM 3aBHCHUMOCTH (U3UUYECKUX
BEJTMYMH B BHJIE TaOIUIl U TpaUKOB, JIENaTh BBIBOJBI IO pe3yibTaTaM

HUCCICOOBaHUA

11 19

[N I Ay CUUJUUAdlb IIrpaBnjIa OC30ITaCHOT O Ipyaa mpn IIPOBCACHNN
JOKYMEHT MNOARUCAH-3AEKTFPOHHOU-HOARUCHIO
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HCCIeNOBAaHUNA B paMKax yqe6H0ro 9KCIICPUMCHTA, Y'-IC6HO-
HCCIed0BATEIbCKON U HpOeKTHOﬁ ACATCIBHOCTHU C HMCIIOJIb30BaAHHUCM

U3MEpUTENIbHBIX YCTPOICTB U 1a00paToOpHOTro 000py 0BaHUS

Pemate pacuérHpie 3amauu ¢ SIBHO 3aJlaHHOM (DU3UYECKON MOJETBIO,
UCHONB3Ysl (PU3MYECKHE 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHalM3a
1113 yCIOBUSL  3aJa4d  BbIOMpaTh  (U3MYUECKYI0 MOJENb, BBIICIATH
' ¢u3nueckue BeNUYUHBI U (HOPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelleHus,
IIPOBOAUTDH PACUETHl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOIO 3HAYEHU S

(hU3UIECKON BEITMUNHBI

Pemate  kauecTBEHHBbIE ~ 3a7ayd:  BBICTPAaMBaTh  JIOTHUYECKH
11.14 HENPOTUBOPEUYMBYIO LIENIOYKY PACCYKIACHHI C ONOpPOM Ha M3y4EHHBIE

3dKOHBI, 3dKOHOMEPHOCTHU U (1)I/I3I/I‘IGCKI/IC SAIBJICHUA

Wcnonp3oBaTh MpU  pelIEeHUH y4yeOHBIX 3aJad  COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTMM JUIsl TOMCKA, CTPYKTYpUPOBaHUS,
11.15 WHTEPIPETAlMA M TPEJCTABICHUS y4eOHOW M HAyIHO-TIOMYJISPHOM
nHGOPMAIINH, TIOTYYEHHONH W3 Pa3IMYHBIX MCTOYHUKOB, KPUTHYECCKU

aHAIM3UPOBATh MOIy4aeMyr0 HH(pOpMaIIIO

OOBSICHATh TPUHIIMIIBI JCHCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX
11.16 YCTPOMCTB; pa3iuuaTh YCIOBUS HMX O€30MaCHOTrO HCIOJIIb30BAHUS B

HOBCC,I[HCBHOﬁ KHN3HHU

[TpuBOANTE TpUMEPHI BKJIAAa POCCHUCKUX M 3apyOekHBIX YUEHBIX-
11.17 (U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKHU U TEXHOJIOTHH

Hcnonb3oBaTh TEOpETUYECKUE 3HAHUS TO (DU3MKE B TOBCEIHEBHOW
11.18 YKU3HM I o0ecriedeHus: 0€30MMacHOCTH MPU OOpaIleHHH ¢ MpudopamMu
U TEXHUYECKUMH YCTPOMCTBAMH, JUIS COXPAHCHUS 3I0pOBbS H

CO6J'IIO,Z[€HI/I$I HOPM 3KOJOIrH4€CKOro rmoBCACHUs B 01<py>1<a10mel“4 cpeac

Paborars B rpynmne C BBIIOJIHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYyNIbl,  PAlUOHAIBHO  PACHpPEACNATh
11.19 O0SI3aHHOCTM M IUIAHUPOBATH JIEATEIBHOCTh B  HECTaHIAAPTHBIX

CUTyalluAX, aJACKBATHO OLCHMBATH BKJAJ KaXIOIO M3 YYAaCTHHUKOB

IPYIIIBI B PELLICHHE PACCMaTPUBAEMOM MPOOIJIEMBI

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Kox nposepsiemoro

IIpoBepsiemble 31eMeHTHI COIePKAHUS
pa3aena JJIeMeHTa

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHW A

®usuka — Hayka o npupoxe. HayuHnsle
11 METO/bI ITO3HAHUs OKpy:Karouero mupa. Pois
JKCIEPMMEHTa M TEOpHMM B  IIpoLecce

MTO3HAHUS NPUPObL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBaare (QU3NYECKUX SBICHUNH U
1 nponeccoB. Hayunsie runoressl. Ouznueckue
3aKOHBI U TEOpPUU. ['paHUIBl NPUMEHUMOCTHU
12 buznueckux 3aKOHOB. [IpuHnmn
' coorBercTBUs. Ponmb ©W MecTo (U3HKH B
dhopMupoBaHUU COBPEMEHHOM HAaY4YHOMI
KApTUHBI Mupa, B MIPaKTUYECKON

NESITENILHOCTH JIIOJIEN
2 MEXAHHUKA
#H##Par#tt#KMMHEMATUKA

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTD
211 MeEXaHUYeCcKoro aBrkenus. Cucrema orcyéra.

Tpaexropus

[Tepemenienne, cKOpocTh (CpemHsisE CKOpPOCTb,
MTHOBEHHAasi  CKOPOCTb) W YCKOpEHHUE
21 2.1.2 MaTepuaibHOM TOYKU, UX IMPOEKIHH Ha OCU
. CHCTEMBI KOOpJIMHAT. Crnoxenue

MIEPEMELIECHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHEUHOE JIBUKCHUE. ['paduku
2.1.3 3aBUCHUMOCTH KOOpAMHAT, CKOpOCTH,
YCKOpEHUs, nyTH u nepeMenIeHUs

MaTepuaibHON TOYKU OT BpEMEHU

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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2.14

CBoOoaHOE nasieHne. Y CKopeHue CBOOOIHOTO

HaacHus

2.15

KpuBonuneitnoe nBuxenue. PaBHOMepHOE
ABUKCHUC MaTepI/IaJILHOf/i TOYKHU 10
OKpPY)KHOCTHU. YTJIOBasg CKOpPOCTb, JIMHEWHas
CKOPOCTb. [Tepuon u 4acToTa.

I{eHTpOCTpEeMUTENBHOE YCKOPEHHE

2.16

Texunuueckue YCTpOICTBA: CIIUJIOMETP,
JIBUKEHHE CHApSIOB, IIEMHbIE U pPEMEHHbBIE

nepeaavn

2.1.7

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOMU CKOPOCTH. Uccnenosanue
COOTHOILEHHSI MEXAY MYyTSIMHU, NPOUICHHBIMHU
TEJIOM  3a  IOCJEJOBATEIbHBIE  PABHbBIC
MIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBUKEHUU C HAayalbHOW CKOPOCTHIO, PaBHOMU
HyI0. V3yuyeHne ABUKEHUS IIapUKa B BSI3KOU
KUJIKOCTH. M3ydeHue  JBHKEHUS  Tena,

OpOIIIEHHOT'0 TOPU30HTAIILHO

2.2

##PartH#IMHAMUKA

2.2.1

[TpuHIMD OTHOCUTEJILHOCTH lanunes.
IlepBbii 3akoH Hbrorona. HuepruanbHble

CHUCTEMEBI OTCUETA

2.2.2

Macca tena. Cuna. [lpuHiun cyneprozunun

CUll

2.2.3

Bropoii 3akoH HproTOHa 11 MaTepualbHOU
TOYKM B MHEPLUUAIBHOW CHUCTEME OTCUETA
(UCO). Tperunii 3akon Hprlotona mus

MAaTCPUAJIBbHBIX TOUYCK

224

3aKoH BCEMUPHOTO TATOTeHHs. CHiia TSKECTH.

[TepBast kocmuyeckas ckopocThb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus

CKOJIbXKCHUA u cHulia TPCHUMA ITOKO4I.

JOKYMEHT

MYHULUNNAJNIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXOAEHUE

ANUCAH S1EKTPO!

HHOM NOAMNUCHIO

Kosddumment Tpermst. Crra conpoTuBIeHns

YUJIEKOBCKASl CPEQHSAS LUKOJIA KOTEJIbBHUKOBCKOIO

MYHULUMMANIbHOIO PAIOHA BOJITOrPALLCKOW OBJIACTM, Kocvsuosa
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IIpH ABUKCHUHU TCJIa B J KUJAKOCTHU UJIU Ir'a3eC

297 HOCTyrIaTCJ'IBHOG " BpallaTCJIbHOC IBHXCHUC
a0COIIOTHO TBépI[OFO TCI1a

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpAIICHUSI.
2.2.8 [Tnedo cunbl. YcmoBus paBHOBECHS TBEPIOTO
tena B UCO

229 TexHuueckue  yCcTpoOMCTBA:  MOJUIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB

[IpakTuueckue pabotel. M3ydeHue ABUKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TOJ
NeICTBUEM HECKOJIbKMX cui. MccrnenoBaHue
2210 3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HHKAIOIIHUX
o B jaedhopMupyeMoOl MNpYyKHHE U PE3UHOBOM
oOpasnie, OT BEIMYUHBI UX JAedopMaluu.

Uccnenoanue ycnoBuii paBHOBECHS TBEPIOTO

TCJIa, UMCIOIIECTO OCh BpalllCHUA

##Par###3AKOHbBI COXPAHEHI A B MEXAHUKE

Nmnynbc maTepuanbHOM TOYKH, CHUCTEMBI
231 MaTepuaibHBIX To4yeK. MMmynbc cuiabl u

HU3MCHCHUC UMITYJIbCA TCJIa

3akoH coxpaHenuss wumnyiasca B HCO.

2.3.2
PeakTuBHOE ABIKEHHE
2.3.3 PabGora cuiibl
234 MOIIHOCTE CHJIBI
23 235 Kunernueckasi sHeprus MaTepralbHON TOUYKH.
TeopeMa 0 KHHETHYECKON YHEPTUH
[MorenumanbHass dSHeprus. [loTeHnuanpHas
93¢ SHEPrUs yIIPYTO neh OpMUPOBAHHOM
s npyxuHbl. [loTeHIManbHAsT DSHEPTrHs Teja
BOJIM3U TIOBEPXHOCTH 3eMITH
[ToTeHMaNbHBIE U HEMOTCHIIMAIBHBIE CHUJIBI.
237 CBsi3b  pabOTBI HEMOTEHIUAIBHBIX CHJI C
o W3MEHEHHEM MEXaHHYECKOMH SHEPruu
CUCTEMBI Tell. 3aKkoH COXpaHCHHUS

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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MEXaHUYECKOM OHCPIrun

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHUS

239 TexHu4eckue yCTpONCTBA: ABUKEHUE DPAKeT,
BOJIOMET, KOIEP, IPYKUHHBINA TUCTONET

IIpakTnueckue paborsl. M3yueHue cBs3U
9310 CKOpOCTEH Tel MpH HEympyroM yaape.
HccnenoBanue cBsi3u  pabOTBl  CHJIBI €

U3MEHEHUEM MEXaHUYECKON SHEPTUHU Teja
3 MOJIEKYJIAPHAS ®U3NKA U TEPMOJIMHAMUKA
#H#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU

OcHoBHbIE MIOJIO’KEHUS MOJIEKYJIIPHO-
311 KMHETUYECKON TEOPUH. bpoyHoBckoe
nsukenue. udoysus. Xapakrep ABHKEHUS U

B3aMMOJEHCTBUS YaCTHIl BEIIECTBA

Mopgenu CTpoeHHMs Ta30B, XKUAKOCTEH U
3.1.2 TBEPABIX Tel H  OOBSICHCHHE  CBOWCTB

BCIICCTBA HA OCHOBC OTHUX MO,Z[GJICI;'I

313 Macca wMonekyn. KommyecTtBo BemniecTsa.
[TocTosinHas ABorazpo

314 TemmmoBoe paBHOBecue. Temmeparypa u €€
n3Mmepenue. [llkana remneparyp Llenbcus

31 Mogens  uaeanbHoro  raza.  OCHOBHOE
3.15 YpaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpUU UACAIIBHOT'O I'a3a

AGcontoTHas TemrepaTypa Kak Mepa cpeaHen
3.1.6 KHHETHYECKOW IHEPTUU TEIUIOBOTO JBMIKEHUS

yactul ra3a. lllkana remnepatyp KensBuna

317 VpaBuenue Kianeitpona — Mengeneesa.
3akoH /lanbTOHa

I"azoBbIe 3aKkoHBI. M30mponeccsl B UACaIbHOM
3.1.8 rase ¢ HOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:

u30TEepMa, U30X0pa, n300apa

319 Texuuueckue YCTpOMCTBA: TEPMOMETD,

O6apomerp

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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[Tpaktuyeckue paboTbl. M3mepeHue Macchl
3110 BO3JlyXa B KJIACCHOM KOMHare. MccienoBanue

3aBUCUMOCTHU MCXKAY MapaMETpaMu COCTOSHHA

Pa3pCKECHHOI'O ra3a

OCHOBbBI TEPMOAMHAMUKNU

TepmoauHamMuueckas cuctemMa. BHYyTpeHHSA
3.21 SHEPrusl TEPMOAMHAMUYECKOM CHCTEMBI U

CIOCOOBI €€ N3MEHEHU

3992 KonuuecTBo Temnotel u pabora. BuyrpeHHss
JHEPrus OJHOATOMHOIO UACAIBHOIO rasa

Buapl Temonepenaun: TEMIONPOBOAHOCTb,
323 KOHBEKIMs, H3TyueHue. TermoéMKOoCTh Tena.
VinenpHasg TEIUIOEMKOCTL BelieCcTBa. Pacyér

KOJMYCCTBA TCILIOTHI IIPU TCILIOIICPCIadC

IIepBblil 3aK0H TepMOauHaMUKH. [Ipumenenue

394 IEpBOr0  3aKOHAa  TEPMOJMHAMUKHU K
u3omnpoueccaM. I'paguueckass MHTEpIIpeTaus

paboTsl Taza
3.2

TeruoBble Mamuubl. [lpuHIMIB  AedCTBHS
TeruIoBbIX MammuH. [Ipeobpa3oBanus 3HEpruu
3.25 B TemnoBbIXx MammHaX. Koadduument
nonesHoro  neictBus  (mamee —  KILJ)

termioBoi MamuHbl. [{ukn Kapuo u ero KIT/]

Bropoi 3aKO0H TEPMOJANHAMUKH.
398 HeobpaTumocTh  mpoueccoB B NPHUPOJE.
TemoBsle JIBUTATEIN. DKonoruyeckue

HpO6JICMBI TCIINIOOHCPT CTUKHU

Texanveckue yCTpOWCTBa: JIBUTATENb
3.2.7 BHYTPEHHETO CrOpaHusl, OBITOBOIA

XOJIOAUJIBHUK, KOHAULTUOHED

328 [TpakTuyeckue pabotsl. M3mepenue ynenbHoM

TEIUIOEMKOCTH

###Par##H# AT PEI'ATHBIE COCTOSHN S BEILIECBA. ®A30BBIE
I[TEPEXO/IbI

3.3

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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[TapooOpa3oBanue u koHaeHcalus. Vcnapenue
331 51 KHUIICHHUE. VY nenbHas TEIIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEpPaTyphl

KHUIICHHUA OT JaBJICHUA

3392 AOCONIOTHAsT W OTHOCUTENIbHAS BJIAXKHOCTH
BO3ayxa. HachlllieHHbIH nap

Teépnoe TEJO. Kpucramnmmueckue u
33.3 amop(dHBIe Tena. AHHM3OTPONHS  CBOWCTB

KpUCTaAJIJIOB. >KI/II[KI/IG KpUCTaJlJIbI.

COBpeMeHHLIC MaTepHraJibl

334 [lnaBnenne u Kpuctaudzauus. Y aenbHas
teruioTa maienus. Cyonumanus

3.35 YpaBHECHHE TEIUIOBOro OanaHca

TexHudeckue yCTpOMCTBA: TUTPOMETp U
336 IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTHH
IIOJIyYEHUSI COBPEMEHHBIX MaTEpUajoB, B TOM

YHUCJIC HAHOMATCPUAIIOB, U HAHOTCXHOJIOI'UU

[IpakTnueckue paboTHI. N3zmepenne
3.3.7
BIIQYKHOCTH BO3/1yXa

4 OJIEKTPOAHAMUKA
##HPar#HH#IJIEKTPOCTATUKA

411 Dnekrpuzanys Ten. DIEKTpUUecKui 3aps. JBa
o BUJIA DJIEKTPUUECKUX 3aPsIJIOB
[IpoBoHUKY, JUBJIEKTPUKU u
4.1.2
MOJIYIIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUs IEKTPHUIECKOTrOo 3apsiaa
41 414 B3aumopeiictBue 3apsnoB. 3akon Kynona
DneKTpUUEecKoe oje. HanpsoxénnocTs
415 3IIEKTPUYECKOTr O oJId. ITpuHumn
o cynepriozuniiii.  JImHHUM ~ HAIPsHKEHHOCTH
3JEKTPUYECKOr O MO
416 PaGora cum  2JIEKTPOCTATHYECKOTO  TOJIS.
o ITorennuain. PasHOCTE TOTEHIINAIIOB
4.1.7 ITpOBOHUKH W JUMDJIEKTPUKHA B ITOCTOSHHOM

JOKYMEHT NOAMNCAH 3NEKTPOHHOW NMOANNCHIO
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SJICKTPUYCCKOM I10JIC. I[I/IBHCKTPI/I‘IGCKEUI

IIPOHULIAEMOCTh
DNEeKTPOEMKOCTD. Konnencarop.
4.1.8 DOneKTpOEMKOCTh IIJIOCKOTO  KOHJEHCATOopa.
DHeprus 3apsKEHHOr0 KOH/IEHCaTopa
TexHudeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
419 AJIEKTPOMETP, DJIEKTPOCTAaTUYECKasl 3alluTa,
o 3a3eMJIEHUE 3JIEKTPONPUOOpPOB, KOHIEHCATOP,
KCEpPOKC, CTPYWHBIN TPUHTEP
4110 [IpaxTrueckue paboTHL. N3mepenune

AIIEKTPOEMKOCTH KOHJICHCATOPA

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2

421 anekTpudeckoro Toka. Mcrounnku Toka. Cuiia
Toka. [locTosTHHBIN TOK
4.2.2 Hamnpspkenune. 3akon Oma 115t yyacTka 1memnu
423 DNEKTPUYECKOE COMPOTUBJIEHUE. Y AENbHOE
o COIIPOTUBIICHHUE BEIIECTBA
124 [TocnenoBarenbHOE, napajuienbHoe,
o CMEIIaHHOE COeTMHEHUE TIPOBOTHUKOB
PaGora anekrpuyeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenma
4.2.6 MOIIHOCTB AIEKTPUIECKOTO TOKa
anekTponBkymias cuna (mamee — JJC) u
497 BHYTpPEHHEE COIPOTUBJICHHE MCTOYHUKA TOKA.
o 3akon OmMa [ TONHOM  (3aMKHYTOM)
anekTpudeckoi renu. Koporkoe 3aMbikanue
DneKTpoHHAas MPOBOAMMOCTh TBEPIBIX
128 METAIJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METaJIJIOB oT TEMIEPATypHI.
CBepX1poBOIUMOCTh
429 OnexkTpuueckuii Tok B Bakyyme. CBolicTBa

JJIEKTPOHHBIX ITyYKOB

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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[TonynpoBoguuku. CoOCTBEHHAs U IPUMECHAs
4.2.10 MIPOBOJIMMOCTh TIOJYIPOBOJHUKOB. (CBoOMCTBa

p-n nepexona. [loaynpoBogHHKOBBIE TPUOOPHI

DONEeKTpUYeCKu  TOK B DIIEKTPOJIUTAX.
4211 DNeKTpoNIuTUYECKas TUCCOLUAIS.

DIIEKTPOIIN3

DNEeKTpUYECKU TOK B rasax.
4212 CaMOCTOATENbHBIE M HECAMOCTOSATEIILHBIN
paspsia. Pa3nmuuHble THIIBI CaMOCTOSTEIIBHOTO

paspsiaa. Momuus. [1nazma

Texuuueckue YCTpOMCTBA: aMIIepMeETD,
BOJILTMETP, pEOCTaT, HWCTOYHUKH  TOKa,
AJIEKTpOHArpeBaTeIbHbIC puoOOPHI,
4.2.13 AIEKTPOOCBETUTEIILHEIC IPUOOPHI, TEPMOMETP
COIIPOTHBIICHHSI, BaKyyMHBIN TTO],
TEPMHUCTOPBI u (hoTOpE3UCTOPHI,

MOJYIIPOBOJHUKOBBIN JUO/, FajJbBaHUKA

[IpakTuueckue paboTHI. N3ydenue
CMEILIAHHOT'O COEIMHEHNUS PE3UCTOPOB.
4.2.14 WN3mepenne OJIC uUCTOYHMKA TOKa U €ro

BHYTpEHHEro comnporuBienusa. HaOmronenue

QJICKTPOJIN3a

11 KIJACC

Kon Koanposepsiemoro
pasziena 3JieMeHTAa

4 OJIEKTPOIMHAMUKA
##HPartH##M AT HUTHOE I1IOJIE. DJIEKTPOMAI'HUTHAA MHAYKUMA

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

IlocTtoguurle MaruuTbl. B3amMmojaencTBue
4.3.1

IIOCTOAHHBIX MarHuTOB

4.3 MaruutHoe 1moste. BexTtop MarHuTHOU

43 uHAyKuuy.  [lpuHoum — cyneprno3uuuu.

Jluann wmarautHOM wMHaykuuu. KapTtuhna

o JIMHUH MAardauTHOHU HHAYKIIUHU I10JI1
AOKYMEHT NOAMNNCAH SNEKTPOHHOW NOANMUCHIO
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IOCTOAHHBIX MAaroHuTOB

MarauTHoe TOJie TMPOBOJHHUKA C TOKOM.
KapTtrHa nuHUNA MONS IJIMHHOTO IPSMOTO
HpOBOI[HI/IKa 148 SaMKHYTOFO KOJBbIIEBOI'O
433 IPOBOJHUKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BzaumoecTBre TpOBOIHUKOB C

TOKOM

434 Cwia Amriepa, €€ MOJlyJIb U HAIIPaBIICHUE

Cuiia Jlopenua, e€ MOy/Ib U HarpaBJiCHUE.
JIBmKeHHne  3apsSHKEHHOW  YacTUIbl B
4.3.5
OIHOPOJIHOM MarHuTHOM Tmojie. Pabora

cuibl JIopeHnua

4.3.6 SIBIIeHHME DJIEKTPOMArHUTHON MHIYKIIMU

437 IToTrok BEKTOpa MAarHUTHOW UHIYKLIIMHU

138 O/1C nHAyKIMU. 3aKOH JIEKTPOMAarHUTHON
o nHayknuu Papanes

BuxpeBoe anektpudeckoe mnone. I/C
WHIYKIUU B TPOBOJHUKE, JBHKYIIEMCS
4.3.9
MOCTYIATEIbHO B OJIHOPOJJHOM MarHUTHOM

1oJie

4.3.10 [IpaBusio Jlenna

1311 WNHIyKTUBHOCTB. SIBICHNE CaMOMHITYKIIUH.
o OJ1C camonHyKIIMKU

OHeprus MarHuTHOrO IOJIA KaTyIIKHA C
4.3.12
TOKOM

4.3.13 DIEKTPOMAarHUTHOE MOJIE

TexHuueckne  yCTPOMCTBA:  IIOCTOSIHHBIC
MAarHMThl, JIEKTPOMArHUTBI,
4.3.14
IIEKTPOJBUTATENb, YCKOPUTEIH

9JICMCHTAPHBIX YaCTUL, UHAYKIIMOHHAA 11€Yb

[IpakTnueckue paboTHI. N3yuenue
MarHUTHOTO TIOJISI KAaTYIIKA C TOKOM.
4.3.15 .
UccnenoBanne €MCTBUS  MOCTOSHHOTO

MarHuTa Ha paMKy ¢ TokoM. MccrnenoBanue

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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SBJICHUS JJICKTPOMarHUTHOW MHIYKLIUU
5 KOJIEBAHUMA 1 BOJIHBI
##HPartH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Komnebarenpuas  cucrema. CBoOOIHBIE
11 KoneOaHus. [apMOHWYECKHEe KOJIeOaHwMsI.
[lepuon, wyacrtora, ammmryga u (asa

Koe0aHui

[IpyxnHHBI MasTHUK. MartemaTu4ecKkui

5.1.2
MasITHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOAHUM.
5.1.3 Kunematnueckoe u IMHAMHUYECKOE

oIrcaHue Kojae0aTeIbLHOoro JABUXKCHUA

[Ipespamenue SHEPIUHU pu
rapMoHu4eckux  kosjebGanusax.  CBsa3b
514 aAMILTUTY/IbI KoJae0aHuit UCXOIHOUN
BEJIMYMHBI C aMIUTUTyJaMH KojeOaHuil eé

CKOPOCTH U YCKOpPEHUS

5 1 Konebarenpuplii  koHTYp.  CBOOOIHBIE

AJEKTPOMArHUTHBIE KoJieOaHus B
UJCATBHOM  KoJeOaTelbHOM  KOHTYpE.
>1> AHamorusi MeXIy MEXaHHYECKUMH U
AIEKTPOMATHUTHBIMU KoJIeOaHUSIMHU.

®opmyina Tomcona

3aKOH COXpaHEHUs PHEPIruu B HJICAIbHOM
516
KOJIe0aTeIbHOM KOHTYpE

BbIHy)X/IeHHbIE MEXaHUYECKHUE KoseOaHuUs.
Pe3onanc. Pe3onancHas KpHBasl.
5.1.7
BriHyx1eHHBIE AJIEKTPOMArHUTHBIE

KoJe0aHusl.

[Tepemennbiii  Tok.  CuHYyCcOMOANbHBIN
5.1.8

IIEPEMEHHBIN TOK.

MormHoCTB [IEPEMEHHOT O TOKA.
519 AMIUIMTYJHOE M JIEHCTBYIOIIEE 3HAYEHUE

CHJIBI TOKA 1 HAIIPSKCHUA

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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Tpauchopmarop. [IpousBoacTBo, nepenava
U TMOTpeOJIeHUuEe SJIEKTPUUECKOM HSHEPruu.
DKOJIOTMUECKHE PUCKH MPU MPOU3BOICTBE
>1.10 AJIEKTPUYECKOMN SHEPIrUU. Kynberypa
HCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B

HOBCEIHEBHOM KU3HU

TexHudeckue ycTpoHcTBa: ceicmorpad,
5.1.11 AJIEKTPUYECKUI 3BOHOK, JINHUU

SJICKTpoOoICpeaaq

[Tpaktuyeckue paborbl. MccienoBanue
3aBHCUMOCTH TIEpHOJa MAJbIX KOIeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH WU MacChl
>L12 rpysa. MccrnenoBanue nepeMEHHOr O TOKa B
LENU M3 IOCJIEI0BATEIbHO COCAUHEHHBIX

KOHJIEHCATOpa, KaTyUIKU U pe3UCcTOopa

#HHPartHHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanudeckue BOJTHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. CkopocThb
521
pacnpocTpaHeHuss M JJIMHA  BOJIHBIL

[Tortepeuynblie 1 TPOAOIBHBIE BOJIHbI

£ 95 #HH#Par### utepdepenuus u nudpakuus

MEXaHUYCCKUX BOJIH

593 3Byk. CkopocTh 3Byka. ['poMKOCTH 3BYyKa.
o Bricora Tona. TemOp 3ByKa

5.2 :‘)J'ICKTPOMaFHI/ITHBIC BOJIHBI. VcaoBus

M3JIy4EHHUS]  AJIEKTPOMATrHUTHBIX  BOJIH.
524
B3aumuas opuentanus BexktopoB E, B u v

B 3J'I€KTpOMaFHI/ITHOI71 BOJIHC B BAKyyM€

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
5 OTpaXEHHE, MPEJIOMIICHHUE, IOJISIPHU3AIINS,
5.25
mudpaknus, uHTephepeHiusa. CKOpoCTh

QJICKTPOMArnuTHLIX BOJIH

[IIxana AJIEKTPOMArHUTHBIX BOJIH.

5.2.6 [IpuMeHeHne 3IEeKTPOMarHUTHBIX BOJIH B

JOKYMEHT NCARMEAHIAEKTPOHHOK-HO,
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[TpuHIMOBl PafnMOCBA3M M TEJIEBUICHUS.
5.2.7 Panuonokanust. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAKOIIEH CpeIbl

TexHU4ecKre YCTPONCTBA: MY3BIKAJIBHBIC
WHCTPYMEHTHI, YIIBTPa3BYKOBAS
5.2.8 JHAarHOCTUKA B TEXHUKE M MEIHIIMHE,
panap, pamuonpuEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBU-neun

##HParH#OIITUKA

[IpssMOnuHENHOE pacHpOCTpaHEHUE CBETa

531 .
B OJIHOpOJIHOM cpene. JIyd cBera

OtpakeHue cBeTa. 3aKOHBl OTPaKECHUS
5.3.2 cBera. [loctpoenrie M300pakeHuii B TJIOCKOM

3epKaie

[penomiieHne cBeTa. 3aKOHBI TPEIIOMIICHHS
5.3.3 CBeTa. AOCOIIOTHBIA [I0Ka3areib

MMPECIOMIICHUA

[Tomxoe BHYTPEHHEE OTpayKEHHUE.
5.34 [IpenenbHbI Yron IMOJHOTO BHYTPEHHETO

OTpakxeHus

Hucnepcusi cBera. CnoxHBI  cocTaB
5.35
5.3 oenoro ceera. LlBer

CoOuparonyie W pacceBaIONINE JUH3BL
Toukast nuH3a. DOKYCHOE PACCTOSHUE H
OonThu4yYecKas cujia TOHKOU JIMH3HI.
5.3.6 [TocTpoenue n3o0paxeHuit B COOMparOINUX
W paccewBaromux JmH3ax. @Dopmyna
TOHKOW JIMH3bL. YBEJIMYEHUE, JaBaeMoe

JIMH30H

HpeI[eJIBI MMPUMCHUMOCTH I eOMeTpH‘ICCKOﬁ
5.3.7
OIITUKH

WNutepdepentus  ceera.  KorepeHTHbIE

HCTOYHUKHU. Ycnosus HaOIr0IeHUs
5.3.8

MaKCHUMYMOB n MHWHUMYMOB B

y MHTEp(pEPEeHIINOHHON KapTUHE OT JIBYX
AOKYMEHT MOAMUCAH 3NEKTPOHHOM NOAMNUCHIO
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CI/IH(I)EBHBIX KOI¢pCHTHBIX UCTOYHHUKOB

Hudpakmuss  cBera.  {udpakumonHas
pemérka. YcinoBue HaONIOACHUS TIaBHBIX
5.3.9 MaKCUMYMOB npu MaJieHun
MOHOXPOMATHYECKOTO CBETa Ha

TU(OPAKIMOHHYIO PEIIETKY

5.3.10 [Tonsipu3anus cBeTa

TexHuyeckue ycCTpoWcCTBa: OYKH, JIyIa,

¢doroanmapaT, NPOCKIMOHHBIA ammapar,

5.3.11 MHUKPOCKOII, TEIECKOII, BOJIOKOHHAsI
OIITHKA, nudpakIrmoHHAs peméTka,
MOJISI PO
[IpakTnueckue paboTHI. N3mepenne

IMOKa3aTeJIsA IPCIOMIICHUA. I/ICCJ'ICI[OBEIHI/IG
5.3.12 § ¥
CBOUCTB I/I306p AXKCHUU B JIMH3aXx.

Habmoienne mucnepenu cBeTa

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

['panuubl TPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. [Toctynatsr TEeOpuun
6.1 OTHOCHUTEIILHOCTH WHBapUAHTHOCTh
MOJyJII CKOPOCTH CB€Ta B BaKyyMe,

MPUHIMI OTHOCUTEJIbHOCTH DWHIITEHHA

6 OTHOCHTEIBHOCTh OJTHOBPEMEHHOCTH.
6.2 3aMe/yieHMe BpPEMEHHU M COKpalleHHe
TUTUHBI
6.3 DHEPrusi ¥ UMITYJILC CBOOOTHOM YaCTHITBI

CBsi3p Macchl C SHEprued M HMMITYJIbCOM
6.4 CBOOOMHOM 4YaCTUIBl. OHEPrus IOKOs

CBOOOIHOI YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
#HHHPar###JIEMEHTBI KBAHTOBOM OITUKU

21 ®ortonbl. Dopmyna [lnanka cBA3U YHEPTUU

7.1.1 dboTroHa C ero 4YacTtoTou. OHeprus

UMITYNbC (OTOHA

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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OTtkpbiTHE U HccaenoBanue (porodddexra.

7.1.2 Ombitet A CroneroBa.  3aKOHBI
dorordpdexra
YpaBHeHHe OHHIITEHA IS
7.1.3 dorodddexkra. «Kpacnas TPaHUIIA»
dororddexra
7.14 Jasnenue ceta. OnbiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOe JIEUCTBHUE CBETa

TexHuveckue ycTpoucTBa: (HOTODIEMEHT,
7.1.6 dboTomaTIMK, COJIHEYHAas Oatapes,

CBCTOIHNO

CTPOEHHME ATOMA

Mozens aroma ToMmcona. OMbITE
7.2.1 Pesepdopaa mo ncciaeqoBaHUIO CTPOCHHS

aToMma. HnaHeTapHaﬂ MOJCJIb aTOMa

[TocTynatsl bopa. N3nyuenue u
noryonieHre  (GoToHOB MpH  mepexone
7.2.2 aToMa C OJHOIO YpPOBHS DSHEPIMM Ha
npyroil. Buas! criekrpoB. CekTp ypoBHEM

SHEPIHH aTOMa BOIOpPO/Ia

BonnoBrle cBoiicTBa 4actull. BoaHBI e
7.2
23 bpoins. KopnyckyisipHO-BOJIIHOBOM
7.2,
nyanmu3M.  Jludpakius SIEKTPOHOB  Ha

KpHuCTajlliax

CrOHTaHHOE U BBIHYKIECHHOE H3IIy4eHHE.
724
YCTpoHCTBO M MPUHIMIT PAOOTHI Jiazepa

TexHuueckue yCTpOMCTBA: CHEKTPalbHBIN
7.2.5 aHayu3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBII

KOMITBIOTEP

26 [Ipaktuueckue paborel.  HaGmrogenue
7.2.
JMHEWYATOro CIEKTpa

ATOMHOE A1PO

7.3 — Metonsl HAOMIOACHHWST W PETUCTPAIlUU

SJICMCHTAPHBIX YaCTUIL

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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OTkpeITHE  paAuOaKTUBHOCTU.  OTBITHI
Pesepdopna mo ompeneneHuio cocTaBa
7.3.2 paanoakTuBHOrOo u3nydeHus. CBoiicTBa
anbda-, 6era-, raMMa-u3aydcHus. BausHue

pPaaAnOaKTUBHOCTH HA JKUBBIC OPTraHN3MbI

OTKppITHE  OPOTOHA W HEWUTpPOHA.
Hyxnonnas monmens sapa I'eitzenOepra —
7.3.3
WBanenko. 3apsan sanpa. MaccoBoe 4ucio

anpa. M3oromnsl

Anbda-pacna. ONEeKTPOHHBIN u
234 NO3UTPOHHBI  Oera-pacman.  ['amma-
U3Iy4YEHUE. 3aKOH  paJMOAKTUBHOIO

pacinaga

OHeprusi CBSI3U  HYKIIOHOB B  siIpe.

7.3.5
SAnepubie cuibl. Jlepext macchl sapa

SInepuble peakuuu. JlemeHne W CHUHTE3
7.3.6
anep

SnepHbit peakrop. TepmosinepHbIit
cunte3. [lpoOiaembl ¥  NEPCHEKTUBBI
7.3.7
SIIGPHOM  DHEPreTUKU.  DKOJIOTUYECKHUE

ACIICKThI ﬂﬂepHOﬁ OHCPICTUKU

OnemeHTapHble  4YacTUlbl.  OTKpbITHE
7.3.8 IIO3UTPOHA. dyHIaMEeHTaIbHBIE

B3aHMMOACHCTBUS

TexHnyeckue  yCTpOWCTBA:  JTO3UMETD,
7.3.9 KaMepa BunbcoHa, sAIEpHBIM  peakTop,

aTtoMHas bomOa

[Tpaktuyeckue padotel. MccienoBanue
7.3.10 TPEKOB YaCTHII (o TOTOBBIM
¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKHU

Bun 3BénmHoro neba. Cos3Be3gus, sipKue

8 8.1
3Bé3,Z[LI, IJIAHCThI, X BUIAUMOC IBUKCHUC

8.2 Conueynass cucreMa. IliadHeTsl 3eMHOU

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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rpynnsl.  IlmaHersl-rurantel U UX
CIIYTHMKH, KapJIMKOBBIE IIJIaHETHl. Maible

Testa COTHEUHON CUCTEMBI

83 Conunie, ¢orochepa u  armocdepa.

CotHeyHast aKTUBHOCTD

8.4 Ucrounuk sHeprun ConHua u 38€31

3BE31bl, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaauyC, TEMIIEpaTrypa,
170:¢ B3aHMOCBSI3b. Jwnarpamma
8.5 «CHEKTPATBHBIA KIACC — CBETUMOCTBY.
3BE3abI IUVIABHOM  ITOC/IENOBATEIBLHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY JUIf

3Bé3l[ TJIaBHOM OCJIIC10BATCIIbHOCTHU

#H##Par###BayTpenHee cTpoeHHWe  3BE3I.
8.6 CoBpemMeHHbIE npeACTaBIeHHS 0
' MPOUCXOKICHUU u 3Bomoiuu ConmHia u

3BE3. DTAaIIbl )KU3HU 3BE3]1

Mneunsii  IIyre — Hama T'amakTtuka.
CnupanbHas cTpykrypa  [l'amaktukw,
pacnpeneneHue 3BE31, ra3a MW IbUIM.
8.7 [Tonoxxenne wu paBwxkenue ConHuoa B
lanaktuke. Ilnockas wu  chepuueckas

HOJCUCTEMEI | aTakTUKH

Tunel ramaktuk. Paauworanaktuku U
8.8
KBa3zapbl. YEpHBIE IBIPHI B siApax rajJjakTUK

Bcenennada.  Pacmmupenue  BceeneHHOM.
3akoH XaO6ma. Pasz0Oeranue ranakTuk.
8.9 Bospact m pamuyc Bcenennoid, Tteopus
bonbemioro B3peiBa. Monens «ropsyei

Bceenennoit». PenukroBoe uznyueHue

Macmrabnass ~ cTpykrypa  BceneHHoi.

8.10 Mertaranaktuka. Hepeménnble mpoOiemMsl

aACTPOHOMHUU

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO
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YUJIEKOBCKAS CPEAHAA LWWKOJIA KOTEJIbHUKOBCKOIO

MYHULIMNANBbHOIO PAIOHA BOJIFOrPAICKOW OBJIACTM, KocvBLioBa

HaTanbs BacunbeBHa, [IMpekTop




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /Ul YHEHUKA

» @usuka. 10 knacc. Mskues I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueii [TapdentreBoit H.A. AkninonepHoe o6mecTBo «M3naTeancTBo
«IIpocBemienne»

» ®usuka. 11 knacc. Msakumes I'.4., byxosues b.b., Hapyrun B.M.; oz
penaxnueii [lapdentreBoit H.A. AknmonepHoe o6miecTBo «M3maTenscTBo

«HpOCBeIHCHI/IC»

METOINYECKHUE MATEPUAJIBI UISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

DnektponHas 6ubauoreka [[OK

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOIN NOANUCHIO

MYHULUMNAJIbHOE KASEHHOE OBLLEOBPA30OBATEJIbHOE YYPEXXAEHUE 10.06.26 14:47 (MSK) CepTudukat CO85CO5EDI66A9246F2A8E9BIED09065
YUJIEKOBCKASA CPEAHAA LWWKOJIA KOTEJIbHUKOBCKOIO

MYHULIMMNAJIbHOIO PAMIOHA BOJIFOrPAAICKOI OBJIACTM, KocvBLoBa

HaTanbs BacunbeBHa, [IMpekTop




JOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMUCHIO

MYHUUMNAJIbHOE KASEHHOE OBLLEOBPA30BATEJIbHOE YYPEXXAEHUE 10.06.26 14:47 (MSK) CepTudmrat CO85CO5ED966A9246F2A8EOBIED09065
YUNTEKOBCKAS CPEAHSASA LUKOJIA KOTEJIbHUKOBCKOIo

MYHMLUMNAJIBHOIO PAAOHA BOJITOrPAICKOI OBJIACTM, KocusLioBa
Hatanbs BacunbesHa, [mpekTop




