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HOACHUTEJIBHASA 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
COO, a Takxke ¢ yd€roM (QeaepalbHOW padoyell NporpaMmbl 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 oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusiMm OI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
oOyueHusl, a TaKK€ YYUTHIBAET HEOOXOIUMOCTb peaJH3alUU MEXKIPEIMETHBIX
CBsA3el (U3MKU C €CTeCTBCHHO-HAYYHBIMHU YyUE€OHBIMH MpeaMeTamu. B Helt
OTIPEETSAIOTCS OCHOBHBIE LIETM M3Yy4YeHHUs] (PU3UKU HA YPOBHE CPEIHEro OOIIero
o0pa30BaHusl, MIAHUPYEMbIE PE3yNbTaThl OCBOEHUS Kypca (DU3HMKHU: JTUYHOCTHBIE,
MeTarpeIMeTHBIC, ITpeMEeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o (u3nke BKIIOYAET:

e INIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 TOJaM 00YyUYEeHMUS;

e coJiepkaHue yueOHoro nmpeamera « u3nkay 1mo rojgaMm oOydeHusl.

®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, OCKOJIBbKY (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 DHHEPreTUKU, TPaHCIOpPTa, OCBOCHHUS
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 BHINIOJHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca (usuku Juisi ypoOBHS CpeAHEro ooOiiero oOpa3oBaHUS
MOJIOKEH pAl WA, KOTOpble MOXXHO paccMaTpuBaThb Kak TIPUHLUIBI €ro
OCTPOEHHUS.
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Hoesa yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCA JIOTMUECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3leioB (PU3WKH, BKIIOYACT 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 TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pUU, BEIECTBE U
noJe.

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

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 TpoOJieMaM  COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHbl C PAa3BUTUEM TEXHUKH U TEXHOJOTHH, a TaKKe OOCYXICHUS
po0JieM paloHaIbHOTO MPUPOOTIOIb30BAHUS M IKOJIOTHYECKOM 0€30MacHOCTH.

CTep>KHEBBIMU dJIEMEHTaMH Kypca (U3UKH Ha YpPOBHE CPEIAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pu3mveckue Teopuu (hopMHpOBaHUE NPEIACTABICHUN O
CTPYKTYpE€ MOCTPOEHUs (PU3NUECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOJAE, TpaHUIAX
OPUMEHUMOCTH TEOpUM, JJIS OMNHCAHUSI ECTECTBEHHO-HAYYHBIX SBICHUU W
IPOIIECCOB).

CucTeMHO-AeSATEILHOCTHBIN MOAX0J B Kypce (PU3HKU peamu3yeTcsl Mpexje
BCET0 3a CUET OpraHu3aliM SKCIEPUMEHTAIbHOU ACSTEIbHOCTH OOYyYarOUIUXCH.
Jlns  6a3oBoro ypoBHS Kypca (M3MKA — O3TO UCIOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB U JIA0OPATOPHBIX pPadoT,
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
00pa3oBaTeIBLHOIO TMpolecca MCXOld U3 OCOOCHHOCTEH IUIAaHMPOBAHUS U
ocHameHus kaOmHera (Qusuku. Ilpm dsToM obOecmeumBaeTcsl  OBJIAJACHHUE
O0OyJaroIIMMHUCST YMEHHUSIMU TIPOBOJUTh KOCBEHHBIC W3MEPCHHUsI, HCCICTOBAHUS
3aBUCUMOCTEH (U3MYECKHX BEJIMYMH U TOCTAHOBKY ONBITOB II0 IPOBEPKE
PEITI0KEHHBIX TUITOTES.

Bonbioe BHUMaHWE yAENsAETCA PEIICHUIO PACUETHBIX M 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 pas3zaesnoB. lJig KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
0o0BbsICHEHHE TpOoTEeKaHUsl (U3MUECKUX SIBICHUW U TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbIOOpa (U3MUECKOW MOAENU JIi CUTyallMd MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PIOC 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 MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY
NEPEUUCICHHbIX B MporpamMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpalui IS
UCCJIEIOBaHUS  HM3Y4YaeMbIX SIBIEHMHA M  MPOILIECCOB, OMIMUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHH.

JlaGopaTtopHoe 00OpyJIOBaHHUE I YUYEHUYECKHX MPAKTHUYECKUX pabdoT
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(POBBIX INPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX JT1aOOpATOPUi.

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

e pOpMHUpPOBAHUE HUHTEpPECA U CTPEMIICHHS OOYYAOIIMXCA K HAay4HOMY
W3YYEHHUIO TPUPOJbI, PA3BUTUE HMX HHTEIJIEKTyAJIbHBIX W TBOPYECKUX
CIHOCOOHOCTEN;

e pa3BUTHE MPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS M (POpMHpOBaHHE
HCCJIEA0BATEIBCKOTO0 OTHOIIEHUS K OKPYXKAIOIUM SIBJICHUSM;

« pOpMHUPOBAHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa M3YUEHHUS OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTANIbHBIX 3aKOHOB (DU3HKH,

e pOpMHUpOBAaHUE yMEHUU OOBSCHATH SIBICHHUA C  HCIOJIb30BAaHHEM
duznuecKuX 3HAHUI 1 HAYIHBIX JOKA3aTEIbCTB;

o pOpMHUpPOBAHUE TPEJCTABICHUNA O PONM (PU3MKU Ui Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH.

JlocTimkeHne 3THX 1eneld o0ecreunBaeTcs pEIIeHueM CIEOYIOIUX 3ajad B

nporecce U3y4eHus Kypca pU3UKU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




e IPUOOPETEHNE CUCTEMBI 3HAHUHN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUsIX, BKJIIOYAs MEXaHUKY, MOJIEKYJISIpHYIO (U3HKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PM3UKY U JIIEMEHTHI aCTPOPHU3UKH;

e bopMUpOBAaHUE YMEHUU TPUMEHSATh TEOPETHUECKUE 3HAHUSA  JUIA
oObsicHeHUsI (PU3WYECKUX SBJICHUHW B MPUPOAEC W JJIA TPUHATUSA
MIPAKTUYECKUX PEIICHUN B MOBCEHEBHOM KU3HU;

¢ OCBOCGHHE CIIOCOOOB pelIeHUs pa3Iu4HbIX 3aJad C SBHO 3aJIaHHOMN
¢usznuecko MoOJENbI0, 3aJad, MNOAPa3yMEBAIOLIUX CaMOCTOSITEIIbHOE
co3faHue (pU3NUECKOU MOJIeNH, aJIeKBAaTHON YCIIOBUSM 3a/1a4u;

e IOHMMAaHHE (UBMUECKUX OCHOB W TMPHUHIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

¢ OBJIQJICHUE METO/JaMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS M IPOBEICHUS
(Gu3MUecKNX HKCIEPUMEHTOB, aHAJIM3a M WHTEpIpeTaluyl UHPOpMalUu,
OTIpeIeTICHUS TOCTOBEPHOCTH MOJTYYSHHOTO PE3yIbTaTa;

e CO3JITAaHUE YCJIOBUHW ISl Pa3BUTHS YMEHHUH MPOEKTHO-MUCCIEI0BATEIHCKOH,
TBOPYECKOU JIEATEIBHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHErO OOIIEro
obpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEJIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemprii B mporpamMmme mo (¢HU3MKE MEpeueHb JIabopaTOpHBIX U
OPaKTHYECKUX paboOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JelaeT BBIOOP
NPOBEACHUS JIAOOPATOPHBIX PAaOOT M ONBITOB C YYETOM HMHIUBUAYaTbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUS

dusnka — Hayka o mnpuponae. HayuHble METOABI MO3HAHUS OKPYKAKOLIETO
mupa. Ponb »skcriepuMeHTa W TEOPUM B IMPOLIECCE TMO3HAHMUS MPHUPOIBI.
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 (GOpMHUPOBAHMU COBPEMEHHOM HAay4YHOW 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.
Ciio)xeHue nepemMenieHui u CI0)KeHUEe CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpPsSMOJIMHEHHOE HBIKeHHE. [paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPE€HHUS, NyTH U NEpPEeMEIICHUA
MaTepuaabHOW TOYKH OT BPEMEHHU.

CBoboHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaCHUS.

KpuBonuneitHoe  aBwxkeHue. [[BUKEHHE  MaTepUAIbHOM TOYKH IO
OKPY>KHOCTHU C TTIOCTOSTHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHEHHAS
ckopocTh. [lepuoa u yactora obpaiienus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

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

Jlemoncmpayuu

Mogens cuctembl OTCYETA, WILTIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JIBKCHUSL.

[IpeobpazoBaHue IBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lageHue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTRE.

HaOnronenune ABWKEeHHsS Tena, OPOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.
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N3mepenne yckopeHusi CBOOOIHOTO MaACHUS.

Hanpagnenue ckopocTy pu ABUKEHUU 0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABHXKEHUS C LEJIBbIO ONPEACIIEHUs MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY MYTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PAaBHBIE IPOMEKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM
JNBUKEHUH C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBMKEHUS 1IapyKa B BA3KOU KUJIKOCTH.

N3yuenue aBmxeHus Tena, OpOIeHHOTr0 rOpU30HTAIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutenbHOCcTH  ['aymunes.  IlepBbii  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 MPH IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[locTynarenpHOE U BpalaTeabHOE IBUKEHHE a0COIFOTHO TBEPAOTO TENA.

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

TexHHU4eCKrue YCTpOMCTBA M MNPAKTHYECKOE MPUMEHEHUE: MOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHHE Macc B3aUMOJECHCTBYIOIINX TEI.

Bropoii 3akon Hprotona.

N3smepenue cui.

CrnoxxeHue CHIL

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena nipu yCKOpEeHHOM NOIbEME U MIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBeCcHUs TBEPAOTro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenune nrkeHusi Opycka 1o HaKJIOHHOM TIIIOCKOCTH.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYXKUHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

HUccnenoBanne ycinoBui paBHOBECHs TBEPAOrO Tejla, HWMEIOLIETO OCh
BpaILlCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmvnynbe MarepuadbHOM TOYKH (Teia), CHUCTEMbl MaTepHAIbHBIX TOYEK.
Nmnynbe cuiibl U W3MEHEHHUE MMITYJIbCa Tejla. 3aKOH COXpAaHEHMS HMITYJIbCa.
PeakTnBHOEC NBHIKCHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuajbHOM TOYkH. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTUM.

IToTennmanbpHast SHEPrusl. IToTeHnmanbpHas DHEPrus yIpyro
neopMupoBaHHONM  TpYKuUHBL.  [loTeHnManbHass  2HEprus Tejda  BOJIM3HU
MOBEPXHOCTH 3EMJIH.

IToTeH1IMaTbHEIE n HETIOTEHIUAIbLHEIC CHUIBI. CBs3b paboThI
HEMOTEHIIMAIBHBIX CHUJI C M3MEHEHHEM MEXaHMYECKOW JHEPrUM CHUCTEMBI Tell.
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHU4YeCKre yCTpOWCTBA UM 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
HHUTSHBIX MasTHUKOB.

UccnenoBanne cBs3u pabOTHl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTUHU
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 nBwxkenue. Huddysua. Xapaktep IBUKEHUS U
B3aMMOJICUCTBUS YaCTUI[ BemecTBa. MoJenmu CTpOEHHUS Ta30B, XUIKOCTEU U
TBEPJIBIX TEJI U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieiel. Macca u
pa3Mepsbl Mosiekyil. KonnuectBo BemiectBa. [loctostnHass ABorajipo.

TemnoBoe paBHOoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenscus.
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Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUM HJIeaJTbHOTO ra3a. AOCONIOTHAs TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPrMU TEIUIOBOTO JBM)KEHMs vactull rasa. lllkana
temrepatyp KenbBuna. ['a3oBbie 3akoHbI. Y paBHeHHe MeHaeneeBa—KnanenpoHa.
3akoH JlanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
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 CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

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

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUSL MJACAIBLHOTO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Ornpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHUU
00b€Ma KOMHATHI, JaBJICHUS U TEMIEPaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIYy MapaMeTPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMoaunamMuueckass cucrema. BHYTpeHHssE dHEprus TEPMOAMHAMUYECKOU
CUCTEeMBI U criocoObl €€ n3MeHenus. KonnuecTBo TemioTel U padota. BHyTpeHHss
SHEpPrusi  OOHOATOMHOTO  HJACAIbHOrO  rasa. Buael  Temmonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JEIbHAS TEIJIOEMKOCTH BEILIECTBA.
KosmmuecTBo TemnoTsl npu tenionepeaaye.

[lonsiTue 006 amumabatHom mporecce. I[lepBblii 3aKOH TEPMOIWHAMHUKH.
[IpumeHnenne mepBOro 3akOHAa TEPMOJIMHAMHUKHU K H3omporeccam. ['padudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpatuMocTh MPOIeccoB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUMIIBI ~ AEUCTBUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus HSHEPruM B TEIUIOBBIX MammHaxX. KoahdUIMEHT Moiae3H0TO
nericTBus TeroBol MammHbL. [lukn KapHo m ero kodpduIMeHT IOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETHUKH.
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TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

N3menenue BHyTpeHHEH SHEPTUH (TEMIIepaTyphl) Teja IIpU Terionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcarus. VcrapeHue u kumneHue. AOCONIOTHAS U
OTHOCUTENbHAsI BIAXHOCTh BO3ayxa. HacklleHHbld map. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tesna. AHU30TPOINUs CBOMCTB
kpuctamioB. Kugkue kpuctamisl. CoBpemeHHble MaTepuaibl. [lnaBienue u
KpUcTan3aius. Y aefabHas Tersora miaasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuueckue yCTpOHMCTBa M MPAKTUYECKOE NPHUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJYYEHHUs] COBPEMEHHBIX MaTe€pHasoB, B
TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJIICHUHU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmronenue HarpeBaHusl 1 MJIaBICHUS KPUCTAITIMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTENBRHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHamMuKka
Tema 1. Inekmpocmamuxa
OneKTpu3anmss Tel. OJIEKTPUYECKHW 3apsana. [Ba BHAA JIIEKTPUUYECKUX
3apsiaoB. [IpOBOIHWKM, IOUANEKTPUKU W IOITYNPOBOJHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsia.
B3anmonerictBue 3apsaaoB. 3akoH Kynmona. ToYedHBIN 2IEKTPUUYECKUI 3apsia.
Onektpuueckoe mnone. Hanpsok€HHOCT  dnekTpuueckoro  moisd.  [IpuHiun
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CYHEPHO3ULIANA IIEKTPUUYECKUX MOJIEH. JIMHUM HAnpsKEHHOCTU JJIEKTPUYECKOTO
0JIA.

Pabora cun  anexkrpocratmdyeckoro  mons.  [lorenmman.  Pa3HocThb
noTeHIuanoB. [IpOBONHMKM W JHUDJIEKTPUKM B 3JIEKTPOCTATUYECKOM  IIOJIE.
Jlusnexktpuyeckasi MpOHUIAEMOCTb.

DnekTpoéMKocTh. KoHnaeHcaTtop. DIeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE dJIEKTPONpPUOOpOB,
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 IIOCKOTO KOHAEHCAaTopa OT IUIOIIAaH
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoanunwtit 31ekmpuueckuii mox. Toku 6 paznuunvix cpedax

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

Hanpsoxenue. 3akon OMa 1151 ydacTKa LETH.

DIEKTPUYECKOE CONPOTUBIEHUE. YJEIBbHOE CONPOTHBIECHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapauIeIbHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

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

DIIEKTPOJBIKYIIASA CHJIAa U BHYTPEHHEE COINPOTUBJIECHUWE HCTOYHUKA TOKA.
3akoH Oma J171s1 TOJTHOM (3aMKHYTOM) 35ieKTpryeckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAs ~ MPOBOAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYyYKOB.

ITonynpoBOAHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOJMMOCTh
noJyrnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS JUCCOLUALINS. DIEKTPOIIU3.
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DJIEKTpUUECKUM TOK B Trazax. CaMOCTOATEIbHBIA U HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHE: aMIEPMETP,
BOJIbTMETpP, pEOCTaT, HCTOYHUKH TOKA, ODJIEKTPOHArpeBaTeibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN MO/,
TEPMUCTOPBI U (POTOPEIUCTOPHI, NOTYTIPOBOIHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuilbl TOKA U HANIPSKEHHUS.

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

CMenaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsiMmoe wu3MepeHHe >IeKTpoABMKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO AJIEMEHTA U OIIEeHKAa BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb CONIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE AJIEKTPOITUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO31yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3ydyeHune cMeaHHoro COeAMHEHUSI PE3UCTOPOB.

N3mepeHne >7meKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue snexrpoinusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISETCS C
YU4ETOM COJAEPkKATEIbHBIX MEXKIPEAMETHBIX CBS3€d € KypcaMH MAaTEMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimus, CBSI3aHHBIE C M3yYEHHUEM METOJOB HAY4YHOI'O
NO3HAHMS: SBJICHHE, HAaydHbIM (akT, Tumoresa, (pusnueckas BeIUYUHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIPUMEHT, MOJCIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelnieHHe CHUCTEMbl ypaBHEHUH, JuHEHas QyHKIus,
napabosna, rurnepOosa, ux rpauKd U CBONCTBA, TPUTOHOMETPHYECKUE (DYHKITHH:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
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, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H
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ra3oB, JJIGKTPUYECKHE CBOWCTBA METAJJIOB, SJIEKTPOJUTHUYECKAS TUCCOIHAITHS,
raJibBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
yu€T TpEeHHs] B TEXHUKE, TMOIIIUITHUKN, WCIOJIb30BAaHUE 3aKOHA COXpaHEHUS
UMIyJbca B TEXHHKE (pakera, BOAOMET W JpyTHe), ABUTATEIh BHYTPEHHETO
CrOpaHus, apoBas TypOWHa, OBITOBON XOJOIWIBHHUK, KOHTUITHOHEP, TEXHOJIOTHH
MOJyYeHUSI COBPEMEHHBIX MAaTEepHaJOB, B TOM UHCJIE HAHOMATepHallOB, |
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3aIlUTa, 3a3€MJICHHE JJICKTPONpPHOOPOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTPOHArpeBaTEIbHBIC pUOOPBHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuka

Tema 3. Macnummnoe noJye. InNeKmpomMazHUmMHAA UHOYKUUSA

[locrosguHble  MarHuThl.  B3auMonaencTBUE  IIOCTOSHHBIX  MAarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM wuHAaykuuu. [IpuHuun cynepno3uuuu
MAarHuTHBIX MOJEeW. JIMHMM MarHUTHOM MHAyKuuu. KapTuHa JMHUN MarHUTHOMN
WHIYKIHH MOJIS IOCTOSSHHBIX MAarHUTOB.

MaruutHOE T1I0JI€ TPOBOJHMKA C TOKOM. KapTuHa NMHUN HWHIYKIHH
MAarHuTHOI'O MOJIA JUIMHHOTO NIPSIMOIO NPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTYIIKX ¢ TOKOM. OnbIT OpcTena. BzanmoencTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOIyJIb U HaIpaBJICHUE. [[BUKEHHUE 3apsSKEHHON YaCTHILIBI
B OJTHOPOJIHOM MarHUTHOM moJie. Pabota cuner Jlopenna.

SIBneHne DIIEKTPOMArHUTHOW MWHAyKIMHM. [lOTOK BEKTOpa MAarHUTHOM
UHAYKIUU. OJNEKTPOJBWKYIIASl CWIA HWHAYKUUHA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe nsnekrtpuyeckoe moisie. DJEKTPOJBHKYIIAA CUJIa HMHAYKIUU B
IIPOBOJIHMKE, JBHKYLIEMCS MOCTYIIATEIbHO B OJTHOPOJIHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJIEGHME CaMOMHAYKUWU. OJEKTPOJABIKYLIAs — cuia
CaMOMHIYKLIUH.

OHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIC
MarHuThl, JJIEKTPOMArHUThI, OJJIEKTPOABUIATEb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTUL, MHIYKIIMOHHAS I1€Yb.
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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 JJICKTPOJBIXKYIIECH CUJIbI MHIYKIIUA OT CKOPOCTH MU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopuule pabomoi

N3ydyeHre MarHuTHOTO TOJISl KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUSA MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Pa3znea 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJEOaHMS.
[Mapmonunyeckue konebanus. [lepuon, vacrora, ammiutyga u ¢dasza KojeOaHUM.
[IpyxvHHBIM MasTHUK. MaTemMaTHU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosnebanuii. [IpeBpalienre sHeprum Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHUS B
UJCAIbHOM KOJeOaTeTbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMH W
ANEKTPOMAarHUTHeIMH KoJieOanusimu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTUHU B UJICATHLHOM K0JIeOaTeIbHOM KOHTYE.

[IpencraBienne o 3aTyxarouux KoyieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJieOaHuUs.

ITepemennbiii  Tok. CHHYCOMIANBbHBI TEPEMEHHBI TOK. MOIIHOCTD
NEPEMEHHOT0 TOKAa. AMIUINTYJHOE M JEWCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa M
HaIPsKECHUS.

Tpanchopmarop. [IpousBoacTBo, nepeaaya U NOTPEOICHUE DIECKTPUUECKOM
SHEPrUM. IJKOJIOTUUECKUE PUCKHU MPHU MPOU3BOJCTBE AIEKTpodHEepruu. Kynbrypa
WCTIOJIb30BAHUSA 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHu4eckue yCTpOMCTBA MU NIPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYeCKUM MasiTHUK).
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Hab6mronenue 3aTyxaromux KoieOaHuu.

HccnenoBanrie cBOWCTB BBIHYXACHHBIX KOJIEOAHUN.

Hab6monenne pe3onanca.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS.

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

Pe3oHanc mnpu TOCHENOBATEIBHOM COEAUHEHHWH PE3UCTOPa, KATYLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY AAEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

WccnenoBanre 3aBUCUMOCTU MEepUoJa MajbiX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

UccnegoBanre mnepeMEeHHOro TokKa B I[N M3 MOCIEJ0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoOMazHUNHbBLE 60JIHbL

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

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

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IyUYEHHUS 3JIEKTPOMArHUTHBIX 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. [IpuMeHeHHe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnuoCBs3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOUIEH CPEIbL.

TexHuueckue yCTpONCTBA M NPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIbTPa3BYKOBas [MAarHOCTHKAa B TEXHHKE W MEAMIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBanue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebnromeecs Te10 Kak HCTOYHUK 3BYyKa.

Habmoienue oTpakeHust U NpeoMIICHHUs] MEXaHUYECKUX BOJIH.

Ha6monenune natepdepenniuu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmionenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
94acTOTOM KoJIeOaHUH.
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UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMIIeHHUE, MOoIspu3anus, Tudpakius, UHTephepeH .

Tema 3. Onmuka

['eomerpuueckass onrtuka. IIpsMoiMHENHOE pacnpoCTpaHEHHUE CBETa B
omxHOpoaHOU cpeae. JIyu cBera. ToyeUHbIM UICTOUYHUK CBETA.

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

[Ipenomienue cBera. 3aKOHBI MpeTOMIICHUs cBeTa. AOCOIOTHBIN MOKa3aTeilb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAXKEHHSI.

Hucnepcus ceeta. CioxHbIl cocTtaB Oenoro cseta. LIBerT.

ColOuparomue u paccewBaroimue JUH3bL. ToHKas JnuH3a. DOKyCcHOE
paccTosiHMEe W ONTHYECKas cuja TOHKOM JimH3bl. [locTpoeHue u300pakeHUil B
coOuparolux U pacceuBaromux JnH3ax. Dopmyna TOHKOW JTUH3BI. Y BelIUYEHUE,
JlaBaeMO€ JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBast ontuka. WuTepdepenuuss ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOACHUS MaKCHMYMOB M MHHHUMYMOB B HMHTEp(EpEHIIMOHHON
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.

[Tonapuszanus caera.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIHUOHHBIA ammapaT, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(paKIMOHHAS PEIIETKA, TOJISIPOU/I.

Llemoncmpayuu

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

[TomHOE BHYyTpeHHEE OTpakeHne. Mozenb CBeTOBOAA.

HccnenoBanne cBOMCTB H300paKeHUH 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, 1abopamopmsie pabomol
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N3mepenue nokasarens nNpeioMJICHUS CTEKJIA.
UccnenoBanre cBOMCTB H300pakeHUH B JTMH3AX.
Hab6mronenune nucnepcuu ceera.

Paznesn 6. OCHOBBI CIEIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuupl  NpUMEHHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTymatsl
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOJAYJSA CKOPOCTH
CBETA B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKPAILCHUE
JUIVHBI.

DOHeprus ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YACTHULIBI. JHEPTHs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmot K6AHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBsi3u s3HEeprun GOTOHA C €ro YaCTOTOM. DHEprus
U UMIYJbC (POTOHA.

OtkpeiTue u ucciegopanue gporoddpdexra. Onbithl A. I'. CtoneroBa. 3akoHbI
dbotorddekra. YpaBHenue OiHiuTeriHa st pororddexra. «KpacHas rpanuiiar
dboTtordpdekTa.

Hasnenue ceeta. OnbiThl I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToaTUUK, COJIHEUHAs OaTapesi, CBETOAUOI.

Llemoncmpayuu

®oTod3¢heKT Ha YCTAaHOBKE C IIMHKOBOW MJIACTHHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dekTa.

Ceeroamon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHuIO o -4acTHIL.
[lmanerapnas mogmens aroma. lloctymater bopa. U3nydyenume u mnorjomnieHue
(GOTOHOB TpHU TMepexojie aroMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyrou. Bums
criekTpoB. CHEKTp YpOBHEN SHEPTUU aTOMa BOJIOPO/IA.

BonHoBsie cBoiicTBa yactull. Bomubl 1e bpoins. KopnyckynsipHO-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu
Monens onbita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI J1a3epa.
HabGnronenne nuHelyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul
HabGmronenne nuHeityaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, JOKAa3bIBAIOIINE CJIOKHOCTb CTpOeHHs sapa. OTKpeITHE
paanoaktuBHOocTH.  OmbiTel  Pesepdopma 1o ompeneneHuro  cocrasa
paanoakTuBHOro wu3iaydeHus. CpoiictBa anbda-, Oera-, ramMmMa-u3aydeHUs.
Bisinue pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas moxens sigpa I'eitzenGepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sapa. M30Tomns!.
Anb(da-pacnaa. OJEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacman. [amma-
U3JIy4eHUE. 3aKOH PaAUOAKTUBHOTO pacnaja.
DHeprus CBsA3M HYKJIOHOB B sifpe. A nepHbie cuibl. JledekT maccel siapa.
SnepHble peakuuu. JleneHrue U CUHTES sep.
Anepusiit peaktop. Tepmosiaepubiii cuHTe3. [IpobGiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKH. DKOJOTHUECKUE ACTIEKThI AEPHON SJHEPTETUKH.
DnieMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Mertobl HAOIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.
®dyHaaMeHTanbHble B3auMOAeHCTBUSA. ENMHCTBO (hU3nueckoil KapTUHBI MUPA.
TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE NMTPUMEHEHHE: TO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHast 0omoa.
Llemoncmpayuu
CU€TurK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanre TpeKOB YacTUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3UKH
Dtarnbl pa3BUTUA acTpoHOMUHU. [IpHuKianHoe U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMUM.

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

Conneunas cucrema.

Connue. ConnewyHass akTWBHOCTh. Mcrtounumk sHeprun ConHua W 3BE3N.
3BE3/IBI, UX OCHOBHBIE XApPAKTEPUCTHUKHU. JMarpaMma «CHEKTpaJbHBIM KJIACC —
CBETHUMOCTB». 3BE3NBI TJIABHOM IOCIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» I 3BE3N TJIAaBHOW IMOCIIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
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3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXO0XKACHUU U 3Boonuu CoyHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii ITyte — nama INanaktuka. Ilonoxkenuwe u aBuwkeHue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbsl. YEpHBIE ABIPHI B sApax
rajakTUK.

Bcenennas. Pacuimpenue Beenennoit. 3akon Xa06ia. Pa3beranue ranakTHK.
Teopus bonbiioro B3peiBa. PeIuKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie nmpoOaemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmonenuss HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIS ONpe/IeIICHUs MOJ0KEHU HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3A1si CEBEPHOTO MOJYILIAPUS U SIPKUE 3BE3IBI.

HaoGmonenus B teneckon Jlynsl, mianet, Mieunoro [lytu.

Oo6o01maoiee NOBTOpPEeHNE

Ponp Qusukn u acTpoHOMHHM B DIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3THYECKOM cepax IesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKU
U aCTPOHOMHUU B COBPEMEHHOM HAyYHOW KapTUHE MUpPA, POJIb (PU3NYECKON TEOPUH
B (OpPMUPOBAHUM TMPEJCTABICHUN O (QU3MUECKON KapTUHE MHpaA, MECTO
dbu3nYecKkor KapTUHBI MUpa B OOIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O PUPO/IE.

MexknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kimacce ocymecTBIsi€TCs C
Y4ETOM COJCPKATEIbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcaMH MATEMATHUKH,
OMOJIOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHUEM METOJOB HAY4YHOI'O
MO3HAHUSA: SBJICHUE, HAyYHBIH (DaKT, THMoTe3a, (PU3MYECKash BEIWYWHA, 3aKOH,
TeOpus, HaOIIOEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemIEHHE CHUCTEMBl YPAaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPBl M MX IMPOEKIHUH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
IPOM3BOJHBIE JJIEMEHTAPHBIX (YHKIMHA, TPHU3HAKA TOM00WS TPEYroJbHUKOB,
oTIpeJIeICHNE TUIOMIAIN TFIOCKUX (PUTYp U 00BhEMA Tell.

buonocusn: »>nekTpuyeckue SBICHUS B JKUBOW TPHUPOJE, KoyeOaTeabHBIC
JIBWXKEHUSI B )KMBOW MPUPOJIE, ONTHYECKUE SIBIICHUS B KUBOU IPUPOAE, NECUCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TEJX, MEXaHW3Mbl O0Opa30BaHMSI KPUCTAUIMUECKOW PEMETKH, CIEKTPAIbHBIN
aHAJIN3.
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l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3eMJIM, 3alle)KH MArHMTHBIX DY/,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCCHHIM.

Texnonocus: NVHUW BJIEKTpPONEpeNady, TEHEPATOpP MEPEMEHHOTO TOKa,
BJICKTPOJBUTATENIb, WHAYKIHOHHAS I1€4b, pajap, PaJuONpPUEMHHUK, TEJIECBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAas 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 (0a30BbIM YPOBEHB) MOJKHO OOECHEUYUTh JOCTHXKEHUE CIEAYIOLIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDHI

JIngyHOCTHBIE PE3yIbTAaThl OCBOCHUSI yueOHOTro npeaMera «Pu3nka» T0IKHBI
OTpaXXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH MO3WIUEN JIUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOIO
OTbITA U OMbITA ACSTEILHOCTH B MPOIIECCE pealiu3allid OCHOBHBIX HAIpaBICHUN
BOCIIUTATEJILHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

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

OPUHATHE  TPAAWIIMOHHBIX  OOIEYETOBEUYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESITEIBHOCTh B MHTEpPECAX TPa)xIaHCKOTO
00IIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pPa30BaTEILHON OPraHU3aIlnu;

yYMEHHUE B3aUMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIHSIMHA U Ha3HAUYCHHEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTH POCCUNCKOU IpaXKTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHKEHUSM
POCCHICKUX YYEHBIX B 0071aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIMTAHMA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITIOCOOHOCTh OIIEHHWBATh CHUTYAIlMI0 M MPHHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIBHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIEro;

4) 3CTeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOUAs ACTETUKY HAyYHOTO TBOPYECTBA,
npucymero Gpu3n4ecKon HayKe;
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5) TPyA0BOT0 BOCIIMTAHUS

UHTEPEC K pa3IMuHbIM 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
(GU3MKH 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 JESITEIBHOCTH, 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 aKTyaIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENsATh eI JEATCIBHOCTH, 3aJaBaTh MAapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM UM IPOTUBOPEUMS B  pacCMaTpUBAEMBbIX
(bU3UYECKUX SBIICHUSX;
pa3pabarhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ y4€TOM 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 1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarebCcKHe AeliCTBUA .
BJIaJICTh HAYYHOW TEPMUHOJOTHEN, KIFOYEBBIMU MOHATHSAMH U METOJIAMU
du3nyecKoil HayKu;
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BJIQ/ICTh HABBIKAMU YUEOHO-HUCCIEAOBATEIILCKON 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
UHTEpIpPEeTallii, MPeoOpa3OBaHUIO W TPHUMEHCHHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYyaIUsIX, B TOM YHCIIC TIPU CO3JaHUH YISOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyalu3WpoOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ PEIICHUs, HAaXOIWUTh apryMEHTHI JJIs JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3WPOBATh TOJYYCHHBIE B XOJE pCEHICHUS 3a7aud  pe3yJbTaThl,
KPUTHUYCCKH OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYJIMPOBATh COOCTBEHHBIC 3aladll B 00pa30BaTEIbHOMN
NEATEIHPHOCTH, B TOM YHCJIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3UKE B TPAKTHYCCKYIO 001acTh
KU3HEICATCILHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OpUTHHAIBHBIC ITOXObI U PEIICHHSI,

CTaBUTH MIPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIa/ICTh HaBBIKAMH IOJTydeHUs WHOOpMAIUU (HU3UIECKOTO COICP)KAHUS U3
WUCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBJIATh ITOWCK, aHAJU3,
CUCTEMATH3AINI0 W HWHTEPIPETANni0 WHOOPMAITUU Pa3IUIHBIX BUAOB U (opm
IIPEICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CPEJCTBA  WH(MOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PENICHUU KOTHUTHWBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX
3a7a4 ¢ COOMIOJICHHEeM TpeOOBaHUN HSProHOMHUKH, TEXHHUKH O€30IacHOCTH,
TUTHEHBI, pECypcocOepeKeHUsi, TPABOBBIX H OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO37aBaTh TEKCThl (PU3WUYECKOTO COACPXKAHUS B PA3TUYHBIX (opMarax C
y4€TOM Ha3Ha4YeHHsI HHOOPMAIIUHU U MIEJIEBOM ayIUTOPUH, BHIOUpAsi ONITUMATIBLHYIO
dbopMy TpeicTaBICHUS U BU3yaJIU3aIiH.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS:
OCYUIECTBJISATh OOIIEHHE Ha Yypokax (U3UKKM U BO BHE-YpPOUHOU
NEATEIbHOCTH;
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pacro3HaBaTh MPEANOCBUIKM  KOH(PJIUKTHBIX CHUTyallMd M cMAr4arb
KOH(DITUKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOUYKY 3PEHHUS C HCIHOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAUBUAYaJIbHOM
paboTHI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEWUCTBUM C Y4€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)JA0Tr0 YjeHa KOJJICKTHBA;

OpUHUMATh 1€ COBMECTHOM  JESATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €& JOCTUIKEHUIO: COCTaBISATh IUIAH JEHCTBUH,
pacnpeiensiTh poiau ¢ YY4ETOM MHEHUH Y4YaCTHHUKOB, OOCYXAAaTh pPeE3yJbTaThl
COBMECTHOM pabOThI;

OIICHMBAaTh Ka4yeCTBO CBOETO BKJIaJa W KaXKIOTO ydYacTHHUKA KOMaHIbI B
oOuuit pe3yabTat no pa3pabOoTaHHBIM KPUTEPUSIM;

npearaTh HOBBIC TPOCKTHI, OIEHUBATh HACH C TMO3UIMH HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTHYECKOIN 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE TOBEJACHHE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISTH TBOPUECTBO M BOOOpaKEHHUE, OBITH HHUITMATHBHBIM.

PerynsiTuBHbIE YHUBePcaJbHbIE YUeOHbIE 1eiCTBUSA
Camoopranuszanus:

CaMOCTOATEIILHO OCYIIECTBIIATh MO3HABATENbHYIO JIEATEILHOCTh B 00JIacTU
GuU3MKH W aCTPOHOMHUH, BBISIBIISATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTFHO COCTaBJIATh IUTAH PEIICHHS PACYETHBIX M Ka4eCTBEHHBIX
3aj1a4, MJIaH BBITOJIHEHUS MMPAKTUIECKON pabOThI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHHIA;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAMOYTCHUH;

JeaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, Opath Ha cebs
OTBETCTBEHHOCTH 3a PEIIICHNUE;

OIICHUBAThH MTPHOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHHUIO W TMPOSBICHUIO JSPYIUIMH B 0O0JIACTH
(U3HMKH, TTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN M KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTHUBBLI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIaJCTh  HABBIKAMHM  TIO3HABATEIBHOW  peduIeKCMM  KaK  OCO3HAHMS
COBEpIIACMBIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX pE3YyIbTaTOB H
OCHOBAaHHUIi;
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UCTIOJIb30BaTh MPUEMBI peIIEKCUN JUIsl OLIEHKH CUTYalluM, BHIOOpa BEPHOIO
peleHus;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh DPELICHUA II0 HUX
CHIKEHHIO;

IIPUHUMATh MOTHMBBI M AapryMEHTHl JAPYIMX IIPU AaHajIu3€ pe3yJbTaToB
NESATENBHOCTH;

IPUHUMATh ce0s, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMAaTh MOTHUBBI W AapryMEHTBl JAPYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEeSATENBHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIMX Ha OLIMOKH.

B mponecce nOCTHKEHHs JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOrPaMMBbI
no @u3uke I8 YpPOBHSA CpeAHEero oOuiero oOpa3oBaHHs Yy OOydarouIuxcs
COBEPUIEHCTBYETCS AMOLMOHAJIbHBIN WHTEJUIEKT, MPEANOJIAraro i
c(OpPMHUPOBAHHOCTbD:

CaMOCO3HaHUSs, BKIIFOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE SMOLIMOHATBHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTHS COOCTBEHHOM 3MOIMOHAIIBHON C(ephl,
ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUs, BKIIOYAKOLIETO CAMOKOHTPOJIb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIHOCOOHOCTh aJaNTHUPOBATHCS K
AMOIIMOHAIILHBIM U3MEHEHUSM U MPOSBISATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAOLIEH CTPEMIICHHE K JIOCTHIKEHHIO LN U
yCcHexy, ONTUMH3M, WHULIHUATUBHOCTb, YMEHHWE JCUCTBOBATH HCXOASA M3 CBOUX
BO3MO>XXHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOLIMOHAIILHOE COCTOSTHUE
JIpYTHX, YYUTBIBaTH €ro IMpH OCYIIECTBJIECHUU OOIIEHUs, CIHOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIIHUX CIOCOOHOCTh BHICTPAUBAaTh OTHOILICHHUS
C IPYTHMH JIFOJIbMU, 3200 TUTHCS, MPOSIBIIATH MHTEPEC U pa3periaTb KOH(OIUKTHL.

HPEAMETHBIE PE3YJIBTATBI

K konmy obyuenuss B 10 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTHUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B PAKTUYECKON IEATEIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIIBl TPUMEHEHHS M3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHalibHasl TOUYKa, MHEpIUAIbHAs CUCTEMA OTCUETa, aOCOJIFOTHO TBEPAOE TENO,
WJICANIBHBIN Ta3, MOJICIA CTPOEHUS Ta30B, JKUAKOCTEW W TBEPHABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IpU PEIICHUH PU3NYECKUX 3a/1ay;
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pacrno3HaBaTh (U3MUECKHE SBICHUS (IIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJISPHO-KHHETUYECKON TEOPUU CTPOCHHS BEUIECTBA U
ANEKTPOJMHAMUKHA:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBUKEHUE, CBOOOJHOE TaJeHUE TeJ, ABWIKEHHWE 10 OKPYKHOCTH, WHEPIIHS,
B3auMoJieicTBUe Tel, Muddy3usi, OpOyHOBCKOE JIBUKEHUE, CTPOCHHE KUIKOCTEH
U TBEPABIX TeJl, U3BMEHEHUE 00BEMA TeJ PU HarpeBaHUU (OXJIAXKICHUH), TETNIOBOE
paBHOBECHE, UCIApEHUE, KOHJACHCAIMs, IUIABJIEHWE, KPUCTAUIM3AIMUs, KUIICHUE,
BJIQXXKHOCTb BO3/yXa, MOBBIIICHNUE JAaBIICHU Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBsI3b MEXIy IapaMeTpaMH COCTOSHUS Ta3a B  HM30Ipolieccax,
ANEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPSI0B;

OMKCHIBATh MEXAHMYECKOE JIBXKEHUE, UCIMONb3ys (DU3MUYECKUE BEITUUYUHBI:
KOOpJAMHATa, MyTh, MEPEMEIIeHUuEe, CKOpPOCTh, YCKOpPEHHE, Macca Teljia, CHIIa,
UMITYJIbC TeJla, KWHETUYECKasl HEPrus, MOTCHIIMAIbHAS dHEPTrUs, MEXaHHYeCKas
paboTra, MexaHMuYecKas MOIIHOCTh; NPH ONUCAHWU NPABWIBHO TPAKTOBATh
(GU3HYECKUIT CMBICTT HCIOJIB3yeMBIX BEIMYWH, WX OOO3HAYCHHS W CIWHHIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE MAHHYIO (DU3UYECKYIO BEIIMUUHY C JAPYTHMH
BEJTMYMHAMU;

OMKCHIBATh HM3yYCHHBIC TETUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBICHHSI,
UCTIONB3ysd (U3MYECKHE BEJIMYMHBI: JaBJIEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHYECKAsl SHEPTHsI XaOTHUYECKOTO JBUKEHUS MOJICKYJ, CPEAHCKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSS SHEprusi, pabora rasa,
KOX(G(OUIIMEHT TIOJIE3HOTO JEWCTBHUSI TEIIOBOTO JIBHTATENS; TIPH ONMHUCAHWU
NPABMWJIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOJIB3YEMBIX BEIWUYHH, WX
0003HAUEHUsS W CAWHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE JAHHYIO
(U3HYECKYIO BEIMUNHY C IPYTHMHU BEIMUHUHAM;

OMUCHIBATh U3YYCHHBIE MIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
SBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AJIEKTPUYECKOE MOJIe, HANPSHKEHHOCTD MMOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB,;
Ipy  ONMHUCAHWM TPABWIBHO TPAKTOBATh (PU3UUECKHA CMBICI HCIIOIh3YEMBIX
BEJIMYHMH, WX OOO3HAYEHUS W EIUHUIILI;, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIIHEC
JTaHHYIO (PU3UYECKYIO0 BEJIMUNUHY C IPYTUMHU BEIIMYUHAMU;

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHl W SBICHUS, WUCIIONB3YS (U3HUECKHE
3aKOHBI U MPUHITUIIBI: 3aK0H BcemupHoro Tsarotenus, |, I u Il 3akonsr HeroTOHA,
3aKOH COXpaHEHWsS MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUs HMITYJIbCa,
NPUHIIMI CYTEPIO3UIIUA CHJI, TPUHITUI PABHOMPABHUS WHEPIHUAIBHBIX CHUCTEM
oTcuéTa, MOJEKYISIPHO-KMHETHYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIIOBOTO JBMXKCHHS MOJIEKYT C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHCHUS
ANEKTPUUECKOTO 3apsifa, 3akoH KymoHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO
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(OopMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLMUIIBI  JEHCTBUS  MallUH, M[PUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS MX OE30MaCHOTO HCIIOJIb30BAaHUS B
MOBCEIHEBHOM >KU3HU;

BBITIOJIHATD JKCIEPUMEHTHI 10 HCCIENOBAHUIO (U3MYECKUX SIBICHUU U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUM, MPU STOM
dbopMmynupoBaTh MpobieMy/3aady U THUINOTE3y Y4eOHOro OSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 MpPEIOKEHHOT0 O000pYIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIHpOBaTH BHIBOJIBL;

OCYUIECTBIISATh NPSIMbIE U KOCBEHHBbIE U3MEPEHUsI (U3HUECKUX BEITUYHUH, MIPU
ATOM BBIOMpPATH ONTUMAJBHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIeIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKkcHpoBaTh PE3YNbTATHl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BUJIE TAOIUI U TpadUKOB, I€TaTh BBIBOJIBI IO pE3ybTaTaM HCCIIEIOBAHUS;

coboAaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIETOBAHUM B
paMKax y4eOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM M MPOEKTHOU
JESTENbHOCTA C MCMOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB U J1a0OPATOPHOTO
000py1I0BaHUS;

pemiatb pacu€THblEe 3aJayd C SBHO 3aJaHHOM (PUM3HYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1aui
BbIOMpATh (DPU3UUECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIMYUMHBI U (POPMYIIBI,
HEOOXOAUMBbIE JUIsl €€ pPEIIeHUs, TPOBOAUTH PAacUEThl U OLEHUBATH PEATLHOCTh
NOJIyYEHHOI'O 3HAYeHHSI (PU3NUECKON BETMUNHBI;

pemnaTb Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HETPOTUBOPEUHBYIO
LEMOYKY PaCCYKJICHUUW C ONMOpOM HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
buznuecKue IBICHUS;

UCTIONB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHbBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU JUISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIIH
U TPEJCTABIICHUS YyUeOHON M HAYYHO-TIOMYJISIPHON MHGOpPMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIydaeMylo HH(POPMAIHUIO;

IPUBOIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE IPOLECCOB OKPYKAIIIET0 MHUpPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UMKE B MOBCEJAHEBHOM >KU3HU
i obecriedyeHust 6€30MacHOCTU MPHU O0palIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMU
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YCTPOMCTBAMU, JUJISi COXPAHEHUS 3[I0POBbS M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
MTOBEJICHUSI B OKPYIKAIOIIEH CPEIE;

paboTaTh B TpYIE C BBHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh paboOTy TPYNIbI, PAlMOHAIBHO pACIPEACNATh OO0S3aHHOCTH U
IUTAHUPOBATH JICATEIILHOCTh B HECTAHJAAPTHBIX CUTYaIlMAX, aJIEKBATHO OLIEHUBAThH
BKJIAJ] KQXXJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHHE PACCMAaTPUBAEMOM MPOOIIEMBI.

K konny oOyuenus B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUN, B TMPAKTUYECKON ACSITENBHOCTU JIOJEH, IEJIOCTHOCTh U €AMHCTBO
(bu3HUeCKON KapTUHBI MUPA;

YUNUTBIBATh TPAHUIBI TPUMEHEHUS M3yYEHHBIX (U3HYCCKUX MOJIEIICH:
TOUEYHBIN AJEKTPUUECKUIN 3apsif, Jy4 CBETa, TOUEUHbI UCTOYHUK CBETA, siAepHas
MOJIeJTb aTOMa, HYKJIOHHAs MOJIeJh aTOMHOIO Sipa NpPH PEIICHHH (HU3UICCKUX
3ajay;

pacro3HaBath (U3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DM3MKHU: DJICKTpUUYECKAs MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JICHCTBHS TOKA, B3aUMOJCHCTBHUE
MarHuTOB, DJJCKTPOMATHUTHAS WHAYKIUSA, JCHCTBHE MArHUTHOTO TIOJS Ha
MIPOBOJHUK C TOKOM W JBWXKYIIUWUCS 3apsjl, JJICKTPOMAarHUTHBIC KOleOaHUS W
BOJIHBI, TMPSMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETa, OTpakKeHUe, MPeJTOMIICHUE,
uHTepPepeHnus, audpaknus W TOJMApU3alMs CBETa, JHUCIEPCHS CBETa,
dbotoanexkTpuueckuii 3pdext (Ppororddekr), cBeToBOE NaBiIeHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
PaIMOaKTHBHOCTH;

OMHCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHE, MArHUTHBIC,
ONTHYECKHUE,  DIEKTPUYECKYI0  MPOBOAMMOCTD  PA3IMYHBIX  Cpel) |
ANIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), HWCIONB3Yysl (DU3WYECKre BEITMYUHBL:
ANEKTPUUECKUI 3apsij, CHJIa TOKa, AJIEKTPUUECKOE HANPSDKEHHE, DJIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHAYKIIUST MarHUTHOTO Toysi, cwia Awmmepa, cuia JlopeHiia, WHIYKTHBHOCTH
KaTYIIK{, SHEPTHs AJICKTPUYECKOTO W MArHUTHOTO TOJICH, TEPHOJ] W 4YacToTa
KoiebaHuii B KoJieOaTeIbHOM KOHTYpe, 3apsii W Cujla TOKa B IIpoIlecce
TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJiebaHul, (OKYCHOE pacCTOsHUE U
onTHYeCKas Cuiia JIMH3bI, MPU OMHCAHUM TPABUIBLHO TPAKTOBATh (U3HUECKUN
CMBICIT HCTIOJB3YEMBIX BEIIUYWH, WX OOO3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONINE JIAaHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




ONKCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIONb3Ys
¢dusznueckre BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI U
4acToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, MEPUOJI TIOTypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIJIep, MPU ONMUCAHWU TMPABUIBHO TPAKTOBaTh (DU3UYECKUNA CMBICIH
UCIIOJIb3YeMbIX BEJIMYMH, X OOO3HAYEHUs W €JIMHUIIBI, YKa3bIBaThb (POPMYIIbI,
CBA3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBIL;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOLECCHl U SBJICHUSA, UCIONb3Ys (U3HUECKHUE
3aKOHbI W MPUHLMIBL: 3aK0H OMa, 3aKOHBI MTOCIEA0BATENBHOTO U MapAJIEIbHOTO
COEAUHEHUs TPOBOJHUKOB, 3aKOH JIxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHWH, 3aKOH TPSIMOJIMHEWHOrO0 PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHHME ODHHIITeHa ans pororddexra,
3aKOH COXPaHEHUs! SHEPTUHU, 3aKOH COXPAHEHHUsS HMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOrO 3apsija, 3aKOH COXpPaHEHUsI MacCOBOTO 4ucia, moctyiaTel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBHUS (TpaHUIbl, 00JacTH)
IPUMEHUMOCTH;

ONpeeNsITh HAllpaBJIeHUE BEKTOPA UHIYKIIMM MAarHUTHOTO IMOJIsI TPOBOJHUKA
C TOKOM, cujibl Amriepa u cuibl Jlopenua;

CTPOUTh W ONHCHIBaTh H300paKEHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATD 3KCIEPUMEHTHI MO MCCIECIOBAHUIO (DU3UUYECKUX SIBICHUU H
IPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHHI: MpU 3TOM
dbopmynupoBath npoOieMy/3agady U TUNOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OO0OpYIOBaHUsS, MPOBOJAUTH OMBIT M
(bopMyIUpPOBATH BHIBOJIBL;

OCYILIECTBIISAThH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETUYHH, TPU
3TOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BATh WU3BECTHBIE
METOBI OLIEHKHU NTOTPEIIHOCTEN N3MEPEHN;

UCCIIEIOBATh 3aBHUCHUMOCTH (PU3MYECKHX BEJIMYMH C HCIOJb30BAHUEM
OPSIMBIX HM3MEPEHHWI: TPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBHCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJE TaONIUIl U
rpaduKoB, AeTaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS,

coOmo1aTh mpaBuia OE30MacHOTO Tpyda NP MPOBEICHUM HCCIIEOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTeNbCKOW M MPOEKTHOU
JESITENILHOCTA C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a00paTOpHOTrO
000pyTIOBaHUS;

pemarh pacuéTHbIE 3aJa4dl C SBHO 3aJlaHHOM (U3MYECKOW MOJEINbIO,
UCTIOJIb3YsI (PM3UUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/laul

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




BbIOMpATh (HU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HeoOXoAuMble JUisl €€ pellleHus, MPOBOJUTH Pacu€Thl M OLEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYeHUS (PU3NUECKON BETUUNHBI;

peraTh KaueCTBEHHBIE 33/1a4M: BHICTPAUBAThH JIOTMUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY PACCYXJCHHM C ONMOpOoM Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(du3nIECKUE SBICHHUS,

UCTIONB30BaTh  MPH  pPEmIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETAIUH
Y TIPEJICTAaBIICHUsI YYeOHON W HAYyYHO-TIOMYJISIPHON WH(POpMAIUH, TIOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHICCKH aHATTM3UPOBATH MOTyIaeMyI0 HH(OPMAITHIO;

OOBSICHATh TPHUHIMIBI JIEHCTBUS MAallWH, MPHOOPOB M TEXHUYCCKUX
YCTPOWCTB, pa3NnyaTh YCIOBUS MX 0€30MaCHOTO HMCIIOJIB30BAHMS B TIOBCEIHEBHOM
KU3HH,

IPUBOUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE TPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3WKE B MOBCEAHEBHOW >KWU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOWCTBAMH, JUISI COXPAHEHUS 3/I0pPOBbS U COOIIOJICHUSI HOPM SKOJIOTHUECKOTO
MOBEJICHUA B OKPYKAIOUIEN CPEJIE;

paboTath B TpyHme C BBHINOJHEHHUEM pa3IHYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYMNbl, pPALUOHAIBHO pACIPEACTATh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJIEKBATHO OI[CHUBAThH
BKJIa/] K&KJIOTO U3 YYaCTHUKOB TPYMIBI B PEIICHUE paCCMaTPUBAaEMOil MPOOIeMBbl.

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM undpoBbie
Ne i/ P Kourpoasnbie | IlpakTnyeckue (udpp )
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

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE



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

Uroro no pazneny 24
Paznen 4. 9JIEKTPOJAUHAMMUKA
bu6mmoreka [JOK

41 JIIeKTpOCTaTHKA 10 1 https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN 351eKTpUYECKHil TOK. TokH B 12 1 bu6mmoreka [{OK

' pa3IUYHBIX cpenax https://m.edso0.ru/7f41bf72

Hroro no pazneny 22

PezepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHUe pa3aeioB U TeEM uugpoBbIe
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
MarnuTtHOe nojie. DIeKTPOMAarHUTHAS 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
2.3 0] 10 3
frruka https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Paszen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU 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 Crtpoenue atroma 4 bubnuoreka LIOK
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

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

4.3 ATOMHOE AP0

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

Hroro no pazaeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1 DIEeMEHTHI aCTPOHOMUU U aCTPOYU3UKU 7 Et?r?snll/{gT:(;:)(I)lroulf £41c97¢
Hroro no pazgeny 7
Paznen 6. OBOBILIAIOLIIEE IOBTOPEHHUE

6.1 O6o6mato1iee MOBTOpEHNE 4 l:;?:;:ﬁfg;ggﬁ 41c97c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE
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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
pecypcsl
@du3uka — Hayka o IIpUpOJE.
1 Hayunsie M@TZK BI HOIE)H;)HI/ISI 1 bubmmorexa LIOK
e A https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIIEro MUpa
Ponb 1 MecTo Qusuku B

5 (dbopMUpPOBaHUN COBPEMEHHOM 1 bubnmnoreka [IOK
HAay4YHON KapTUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN ACSATEIHHOCTH JIFOIeH
MexaHn4eckoe ABUKECHHUE.

3 OTHOCUTEIIHFHOCTh MEXaHUYSCKOI'0 1 Bubnuoreka [JOK
neuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHE

4 PaBHOMEpHOE TpsIMOTTMHEITHOE 1 bubnnoreka [HOK
JIBUKCHHE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 bubnnoreka LHOK
JBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBobOonHOE TafieHne. Y CKOpeHue 1 bubnmoreka [JOK
CcBOOOIHOTrO MagcHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe 1BHXKEHHE.

7 JII]:I/I)KeHI/Ie MaTepUAIbHOM TOYKH IO 1 bubmmorera LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunimn otHocuTensHOCTH ["anmues. 1 bu6mmoreka [IOK

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE



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

WNHepuuanbHble CUCTEMBI OTCUETA.
ITepBsiit 3akoH HeroToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [TpuHuun

Bubnuoreka [JOK

9 cynepnosuiuu cui. Bropoii 3akon
YHep t P . https://m.edsoo.ru/ff0c3be8
Hbrorona i1t MaTepralibHON TOUKH
Tperuii 3akoH HeroToHa ais bu6mmoreka IIOK

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

11 TspkecTH. [lepBast kocMudeckas bubmmorexa [OK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TeIa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KosdduiuenT tpenns.

13 Cuina Zgn OTI/IBJIe}(IbI/Iq;)I pu B;z(eHI/II/I bubmorexa HOK

p P A https://m.edsoo.ru/ff0c3f76
Tela B JKUAKOCTH WU ras3e
[TocTynarensHOE U BpamareabHOe

14 JIBUKEHHE a0COTIOTHO TBEPAOTO TeElIa. bu6mmoreka [JOK
MowmeHT cuibl. I1nedo cunbl. Y cinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
Nmnynbc MaTepuaibHON TOYKH,

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

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

17 [loTennuanbHas SHEPrUsl. bubnuoreka [JOK
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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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 SHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

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

19

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

20

Kontponbnas pabora mo reme
«Kunematuka. Jlunamuka. 3akKOHbI
COXpaHEHHUS B MEXaHUKE)

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

21

OcHOBHBIE TIOT0KEHUSI MOJIEKYIIPHO-
KUHETUYECKON Teopur. bpoyHOBCKOE
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
BeuectBa. [locrostHHas ABoraapo

24

TermmoBoe paBHOBecue. Temieparypa
u e€ u3Mepenue. [llkana remmneparyp
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https://m.edsoo.ru/ff0c461a
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Lenbcus

HNneanbubiii raz B MKT. OcHoBHOE

bubmuoreka IJOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbGcomnoTHas TeMiepaTypa Kak Mepa
26 CpeaHEeN KUHETUYECKON YHEPTUU bubnnoreka LIOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH JlanbroHa. ["'a30BbIe 3aKOHbI
JlaGoparophas pabora
08 «MccnenoBanue 3aBUCUMOCTH MEXY
napaMeTpamMM COCTOSHUS
pa3pe’KEHHOr o ra3ay
29 W3onporieccsl B UA€aIbHOM I'a3e U UX bu6mmoreka IIOK
rpaduyeckoe mpeIcTaBICHHe https://m.edsoo.ru/ffoc570e
BHyTpenHss sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
30 crocoObl €€ n3menenus. Konnuectso bubnuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPIus OJHOATOMHOIO HJI€AJIBHOIO
rasa
31 Bubr Terionepenaun buGnuorexa LIOK
https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTb BEILIECTBA. BuGmiorexa [[OK
32 KonudecTBo TermoTsl mpu
. https://m.edsoo.ru/ff0c5c36
Terionepenade. AnuadaTHbINA IpoLEce
33 IIepBblil 3aKOH TEPMOJAUHAMUKH U €TI0 bubnnoreka LIOK
IIPUMEHEHUE K U30IpoLieccaMm https://m.edsoo.ru/ff0cSefc
34 HeoGpatumocTsh mpoieccoB B bubmuoreka [JOK
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npupoze. Bropoit 3akoH
TEPMOAVUHAMHUKHI

https://m.edsoo.ru/ff0c6230

[Tpunmun nevicreus u KI1J TenmoBoit

bubmuoreka [JOK

35
MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KI1/]
37 DKOJIOTHYECKHE MPOOIEMbI
TEIIODHEPTETHKU
38 Oo6o6maromuii ypok «MomnekysipHast bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMHUKI https://m.edso0.ru/ff0c6938
KontponbHas pabora no reme
39 «MonekynspHas ¢usznka. OCHOBBI bubamorexa LIOK
YV ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH
40 [TapooOpa3zoBanue U KOHACHCAITHSI. bubnuoreka LHOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIbHAS
41 BJIQKHOCTH BO3Ayxa. HacklleHHbIH bubmmorera LIOK
AyXa. B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucrammmueckue u
42 amopdHbIe Terna. AHU3OTPOIHUS bubmuorexa [JOK
CBOWCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctajuibl. CoBpeMeHHbIE MaTepUabl
[1naBneHue U KpUCTaIU3AIIHSL.
43 V nenpHas TEIU10Ta IUIABJICHUS buGnuorexa LIOK
’ https://m.edsoo.ru/ff0c6708
Cybnmumarus
bubnuoreka IJOK
44 v 6
PABHEHHE TEIIOBOro barnarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. DNeKTPUIECKU I bubnmnoreka [IOK

3apsia. [IBa BU1a 3JEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE
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3apsa10B

HpOBO,Z[HI/IKI/I, AUSJICKTPUKU U

bu6nmoreka [JOK

46 [IOJIVIIPOBOIHUKHI. 3aKOH COXpaHEHUS
YHpOBOA p https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOT O 3apsiaa
Bsaumoneiictsue 3apsaa0B. 3akoH
47 Kynona. TodeuHbIil 3J1eKTpUUECKUU bubmmorexa [OK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsiy
Hanpsk€HHOCTB 37EKTPUUECKOTO
48 noss. [IpuHnmn cynepno3uuuu bubnuoreka [HOK
AJIEKTPUYECKUX NoJiel. JInHun https://m.edsoo.ru/ffOc6df2
HaIPsHKEHHOCTH
Pabora cuit a5ekTpocTaTH4ecKoro
49 nosis. [Torernman. PasHocTh bubmmorexa [OK
) At https://m.edsoo.ru/ffoc6f00
[IOTEHIIHAJIOB
[TpoBOIHUKY ¥ TUAIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE bubmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
Jusnekrpudeckasi MPOHULIAEMOCTh
bubnuoreka [JOK
51 DnexTpoéMKOCTh. KoHIeHcaTo
P A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIEHCATOPa. DHEPTUS 3aPSHKEHHOTO bubmnorexa [OK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparophas pabota "M3mepeHue
AJIEKTPOEMKOCTH KOHIeHcaTopa"
[TpunHiun neicTBUsA U MPUMEHEHUE
54 KOHJICHCATOPOB, KOIMTUPOBAIILHOT'O

ammapara, CTpyHHOro IpuHTepa.
DnexkTpocTaTHyecKast 3aluTa.

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE
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3a3eMiIeHHE IEKTPONPHOOPOB

55

DIIEKTPUUYECKUM TOK, YCIOBUSI €T0
cyuiectBoBaHus. [1ocTOsSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jist
y4acTKa [enu

56

[TocnenoBarenbHOE, TApAILICIBHOE,
CMEIIIaHHOE COCIMHEHHE
poBoAHUKOB. JlaboparopHas pabora
«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
«3mepenune DJ]C ucTouyHmKa TOKa U
ero BHYTPEHHET'O CONPOTUBIICHHSD)

0.5

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

59

DneKTpOHHAas MPOBOJAUMOCTD TBEPABIX
METAJIII0B. 3aBUCUMOCTh
CONPOTHUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTb

60

DNEeKTpUYECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTYYKOB

61

[TonynpoBOJHHUKH, UX COOCTBEHHAS U
pUMeCHas NpoBOoAUMOCTb. CBOMCTBA
p—n-niepexoxa. [1oayrnpoBOIHUKOBEIE
puOOpHI

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

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE
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DNEeKTPUYECKN TOK B pacTBOpPax U

pacruiaBax 3JIEKTPOJIUTOB. bubnuoreka LHOK

62 1
DIIEKTPONIUTUYECKAS TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DnexTponus
DJIEKTPUYECKUM TOK B rasax.
CaMOoCTOSTEIbHbIN U bubmuoreka [JOK

63 . 1
HECaMOCTOATENBHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tma3ma
DneKTpudecKue npruoopsl U
YCTPOWCTBA U UX MPAKTUYECKOE bub6muoreka ITOK

64 1
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
OezomacHocTH

65 O06o06mmaromuii ypok 1 bubmmoreka [IOK
«DNEeKTPOAUHAMMKAY» https://m.edsoo.ru/ff0c88be
KontponbHas paborta o teme

66 «nektpocraruka. [locTosHHBIN 1 bubnunoreka [IOK
AJIEKTPpUYECKU TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHblil ypok. KonTponbHas 1 bubmmoreka IIOK
pabota 1o teme "DNeKTpoAUHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6001maronuii ypok 1 bu6mmoreka IIOK
o temam 10 xiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE
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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. Pabora cumsr https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHast HHAYKIus. [lorok

6 BEKTOpa MarHUTHON uHAyKuuu. I1C 1

HHAYKOWU. 3aKoH SHGKTpOMaFHHTHOﬁ

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE
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unaykuuu Papanes

JlaGoparophas pabota
«HccnenoBanue SBICHUS
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
MPUMCHCHUC: TOCTOAHHLIC MAalrHUTHI,
AJEKTPOMATHUTBI, JIEKTPOABUTATEb,
YCKOPHUTENHN 3I€MEHTapHbBIX YaCTHII,
WHIYKLIUOHHASA [1€Yb

10

O6o6maronuii ypok «MarautHoe
noJje. DJIeKTPOMarHUTHAsT MHIYKIUS

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

11

KonrtponbHas pabora no reme
«MarHurHoe 1ore.
DNEeKTpPOMarHUTHAS HHTYKITUS

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

12

CB0OOIHBIE MEXAHUYECKUE
kosiebanus. ['apmMmoHnueckue
KonebaHus. YpaBHEHUE
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 MACChbI I'py3a»

14

Koneb6arensubii koHTYp. CBOOOAHBIE

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0ch820

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE
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SJICKTPOMArHUTHLBIC KoJieOaHus B
nacaJbHOM KoJIe0aTeIbHOM KOHTYPC.
Amnanorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAarHuTHbIMUA KoJIEOaHUSIMU

15

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

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

16

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

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

17

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

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

18

Tpancdopmarop. [IpousBoacTso,
nepezaaya u norpedieHue
AIEKTPUYECKON JHEPTUU

19

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

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

20

DKOJIOTUYECKUE PUCKH TIPU
IIPOU3BOZICTBE 3JIEKTPOIHEPTUH.
KynbTypa ucnonb3zoBanus
AJIEKTPOIHEPTUHU B MOBCEIHEBHOI
KHU3HN

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE
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MexaHu4decKkue BOJIHBI, YCJIOBUA

pactipoctpanenus. [lepuoa. CkopocTtb

bu6nmoreka [JOK

21
pacrnpoCTpaHEHHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Torepeunble U MPOJOTBHBIC BOIHBI
29 3Byk. CKOpoCTh 3ByKa. [ pOMKOCTh bubnmoreka [HOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [1lkana bubamorera LIOK
P ' https://m.edsoo.ru/ffOccfe
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIHMITBI PaTHOCBS3H U
24 TeneBusieHus. Pa3Butue cpeacTs
cBsI3U. Pagmonokaiys
25 Kontponbnas padora «KoneGanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOe pacnpoCTpaHeHUE
26 CBETa B OJHOPOJHOM CpeJie. bubnmoreka [JOK
ToueuHslil ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ffocd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIIOCKOM 3epKajie
IIpenomnenue ceera. IlonHnoe
28 BHYTpEHHee oTpaxkeHue. [Ipeaenbubii bubnuoreka [IOK
YTOJI ITOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKECHUS
29 JlaGoparopHas pabota «3mepenue bubmmoreka IIOK
MOKa3aTess NpeoMIICHUS CTEKIIay https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue nzodpakeHuil B bub6nuoreka IIOK

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE
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nuH3e. DopMyra TOHKOU JIUH3BIL.
VYBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabora

31 «ccnenoBanue CBOICTB
M300pakKeHUI B TUH3AX)
Hucniepcust cBera. CloKHBIN COCTaB

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

33 WuTepdepenmus cBera. Audpakius bubnuoreka LIOK
ceta. Jludpaxronnas pemeérka https://m.edsoo.ru/ff0ced22

34 ITonepedHOCTh CBETOBBIX BOJIH. bubmumoreka ITOK
[Tonsipuzanusa cBera https://m.edsoo.ru/ff0cf02e
OnTtuyeckre MpuOOPHI U YCTPOICTBA U

3 YCIIOBUS UX O€30M1aCHOr0 NPUMEHEHUs
['panuIIBI TPUMEHUMOCTH

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

37 3amemsieHre BpPEMEHU U COKpAIICHUE bubmorexa [JOK
UTHH https://m.edsoo.ru/ffOcfad2
DHeprus U UMITYJIbC PEISITUBUCTCKON

38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U BH6J_IHOTeKa HOK
HMITYITBCOM, DHEpIHs MOKOs https://m.edsoo.ru/ff0cfc68
KonTtponbsHas padora «OnTuka.

39 OCHOBBI CHIEIIMATILHOIN TEOpUH bubmorexa [JOK

OTHOCHUTCIBHOCTHU»

https://m.edsoo.ru/ffOcf6f0

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE
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®oronbl. ®opmyia [Tnanka. DHeprus

bubnuoreka [JOK

40
Y UMITYJIbC pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAaHNE Bu6 10K
HOJIMOTEKA
41 .0 A.T.
(porospexra. Omprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl porodddexra. YpaBHeHHE
42 917IHmTe§Ha nqs)[q)(pOToaq)(geKTa bubamorexa LIOK
a : https://m.edso0.ru/ff0d015e
«Kpacnas rpanuna» ¢pororpdexra
Jasnenue ceera. OnbiTel I1. H.
43 JlebeneBa. XuMuueckoe qeiCTBUE bubmorexa LIOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTsa u
MPaKTUYECKOE IPUMECHEHHE:
44
¢dotosrnemenT, GOTOIATIHK,
CoNHeuHasi OaTtapesi, CBETOIUO
45 Pemenue 3aay mo teMe «JI€MEHTHI bubmuoreka [JOK
KBAHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcoHna. ONBITEH
46 Pesepdopaa mo paccesHUIO 0-4acTHUIL buGnuorexa LOK
peop p ’ https://m.edsoo.ru/ff0d091a
IInanerapnas monens aToma
bubnuoreka IJOK
47 IT b
OCTYJIaTh! bopa https://m.edsoo.ru/ff0dOafa
Wsnydyenne u moriomieHne (oTOHOB
48 I I/I}ll'lqe €X0Ie aTOMEIlH co H(()I;O OBHA bubmmorexa [OK
P PEXOA . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha JPYToi. Buabl ciekTpoB
Bonnosrsle cBoiicTBa yacTtull. BonHEbI
. bu6nuoreka [JOK
49 ne bpoina. KopnyckynspHo-

BOJIHOBOM ayayin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE
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BBIHYXXICHHOC U3JTYUCHUC

50

OTKpBITHE PaTO0AKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpeneneHunio coctaBa
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 CBS3U HYKJIIOHOB B SIJIpeE.

S nepHble peakuuu. S nepHbIi
peaxtop. [IpobGraembl, MEPCIEKTUBHI,
SKOJIOTMYECKUE aCIEKTHI SACPHOU
SHEPreTUKHU

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

54

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

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

55

Bun 3sé3anoro neda. Co3sesaus,
SIpKHE 3BE31bl, TUTAHETHI, UX BUANMOE
nekenne. CorHeyHas cucreMa

56

Connue. ConHevHass aKTUBHOCTb.
Hcrounuk sneprun ConHua u 3BE371

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKH. 3BE3]IbI TJIaBHOM
nocJieIoBaTenbHOCTH. BHyTpeHHee
crpoenue 38€31. CoBpeMEHHbIE
MPEJICTaBJICHUSI O IPOUCXOXKJICHUU U
sBosroiuu CoJHIIA U 3BE3]T

58

Muneunsiii [1yre — Hama ["anakTuka.
ITonoxxenue n neuxenue ConHua B
lNanaktuxe. [Nanaktuku. Y€pHbie
JIBIPBI B IJpax rajiakTHK

59

Bcenennas. Pa3Oeranue rajlakTuk.
Teopus bonboro B3peIBa.
PenukToBoe u3ny4yeHue.
MeraranakTuka

60

Hepemennsie npobieMbl aCTpOHOMUU

61

KonTponbHas pabora «11eMeHThI
aCTPOHOMUU U acTPODU3UKU»

62

O6o6matomuii ypok. Ponb pusuku n
aCTPOHOMMH B 3KOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COIIUaIbLHON U
ATUYECKON cpepax AesTeTbHOCTH
YeJioBeKa

63

O6o6mraromuii ypok. Poib u Mecto
(U3HUKN 1 aCTPOHOMUU B
COBPEMEHHOW HAy4YHOU KapTUHE MHUPA

64

O6o06maromuii ypok. Pois
(bu3nyecKoit Teopuu B ()OPMHUPOBAHUH
NPEJCTaBICHUIN O PU3NIECKON
KapTHHE MUpa

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




O6o6maromuit ypok. Mecro
(U3UYECKON KapTHHBI MHUpa B 001I1eM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJCTaBICHUMN O IPUPOJIE

66 PesepBHbIil ypok. MarautHoe mnoie. 1
DneKTpoMarHuTHasE UHAYKLIHS
PesepBHbIii ypok. Ontrka. OCHOBBI

67 CHEeHATBHON TEOpHH 1
OTHOCHUTEIILHOCTH
Pese i1 ypok. KBanTOBa 3MKa.

68 3J‘IGI\IZ:I-II)’I“IEI}§::TK OHEMI;; i e 1 Bubnrorexa [IOK

p https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE



https://m.edsoo.ru/ff0d1784

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




YYEBHO-METOJINYECKOE OBECIIEYEHUE

OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




JIOKYMEHT MOZAMNVUCAH SNEKTPOHHOM MOAMUCHIO

MYHUUNNAJIbHOE KABEHHOE OBLLEOBPA30BATEJIbHOE YYPEXXAEHUE CepTudmkat 9A7E77ED311DB957B1AC5424DF5A908E

"CPE[JHSIS LLKOJIA N21" I.KOTEJSIbHUKOBO BOJIFOrPAZICKOI OBJIACTH, [eicreyet ¢ 15.09.23 no 08.12.24
PomaHoBa OkcaHa CraHucnasoBHa, upekTop




