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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm denepaibHOl pabodeil mporpaMMbl BOCIUTaHUS U
KOHIICTIIIUU TIpenoiaBanus yueOHoro mnpeamera «duszmka» B o0pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickon Odenepaunu, PEeATU3YIOLINX OCHOBHBIE
oOpa3oBaTresbHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHnn ux ¢u3nKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-IESITEIHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
oOy4eHHMs, a TAaKXKE YUYHUTHIBAET HEOOXOJUMOCTh PEATU3ALMHU MEKIPEAMETHBIX
cBsizeld (U3MKH C €CTeCTBEHHO-HAyYHBIMU Y4eOHbIMH TmpenMeramu. B Helt
OIPENETSAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (PU3MKU HAa YPOBHE CPEIHEro OOLIEero
o0Opa3oBaHus, MIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (U3HUKHU: JINYHOCTHBIE,
MeTalpeMEeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

e IUIAHUPYEMbIC PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIEe TPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogam oOy4eHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KauyecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 OKpysxarorem mupe. [IIkoapHBIN Kypc GUBHKH — CHCTEMOOOpa3yOIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep ¢ pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEpPreTuKH, TPAHCIOpPTa, OCBOEHHUS
KOCMOCa, TMOJIy4EeHHUs] HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU MU APYTHX.
N3yyenue QU3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYarommxcs, B (OpMUPOBAHWE YMEHUU MPUMEHSTH
Hay4YHBIN METOJ MO3HAHUS MPU BBHIMOJHEHUN UMY YYEOHBIX UCCIEOBAHUM.

B ocHOBy kypca ¢usWku myis ypoBHS cpemHero oOmiero oOpa3oBaHWMs
MOJIOKEH pAl UACH, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHIIMIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX Pa3leioB (DU3WKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuay Kypca (pu3uku
oObeAMHEH BOKpYr (Qu3nyeckux Teopud. Beagymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpPHUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3ukn ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TE€XHUYECKUX U TEXHOJOTHMUYECKUX IMPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEACHHUS DJIEMEHTOB
CONEp)KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKMM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0sIeM palMoOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOM 0€30MacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPETHEro OOIIEero
oOpa3oBaHus SBJIAIOTCS (u3HUecKue Teopuu (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON TeopHH, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUAINOB B  COBPEMEHHBIX TMPEJACTABICHHUSIX O MOPUPOJE, TIPaHHUIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN TOAX0J B Kypce (PU3MKK peamusyercsl Mpex]ie
BCEro 3a CU€T OpraHu3allid SKCHEPUMEHTAIbHOU AESITEIBbHOCTH O0yYarolUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3UKM — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaToOpHBIX padoT,
KOTOpbIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMUNA CMHCOK YYEHHUYECKUX
MPaKTUYECKUX padoT. BhijeneHne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKaMU
00pa3oBaTEIBHOIO TMpollecca MCXOJd K3 OCOOCHHOCTEH IIJIAaHUPOBAHHS U
ocHameHuss kaOmHera Qusuku. Ilpm dToM obOecmeymBaeTcsi OBIAJACHUE
OOyYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEeI0BAHUS
3aBUCUMOCTEN (DU3WYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUTIOTES.

bonbplioe BHUMaHHE YNENAETCS PEHIEHUI0 PACUYETHBIX M KauyeCTBEHHBIX
3amad. Ilpu 3TOM s pacy€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a1adyd C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIIbIO, MTO3BOJISIIOIINME MIPUMEHATh U3YUEHHbIE 3aKOHbBI U
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3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk M UHTETPUPYS 3HAHUA W3
pa3HbBIX pa3nesoB. [ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsICHEHHE TPOTEKaHWs (PU3UUYECKUX SIBIICHUW M TMPOIECCOB B OKpYKArOIIEH
KU3HU, Tpelyroniue BbIOOpa (GU3MUECKOW MOJAENU IS CUTYallMH MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO £k maTepHalbHO-
TEXHUYECKOMY OOECIEeUCeHHI0 Y4YeOHOro Ipolecca 0a30BbI ypOBEHb Kypca
¢$u3KKN Ha ypOBHE CpelHEro o0ero oopa3oBaHusl TOKEH U3y4aThCs B YCIOBUAX
MpPEeIMETHOrO0 KaOuWHeTa (U3MKK WA B YCIOBHUSX HWHTETPUPOBAHHOTIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKU TOJKHO OBITH
HeoOXxouMoe J1abopaTopHoe 0OOpyAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (U3NKE YICHHUECKUX MPAKTHUYECKUX padOT W IEMOHCTPAIMOHHOE
o0opymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
MPUHITIIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M OOECIeYMBACT IOCTAHOBKY
MEPEUNCIICHHBIX B TporpaMMe T0 (DHU3WKE KITIOYEBBIX JACMOHCTpPAIANA IS
WCCJICIOBAHMSI  M3Y4YaeMbIX  SIBIGHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME I YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcsa. TeMaTHYecKne KOMITJIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHI€ HIU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIAMHU U3y4YE€HHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

e (QopmupoBanue wHTEpeca W CTPEMJICHUS OOYYAIOIINXCA K HAyYHOMY
W3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUI 0 HAYYHOM METOJC MO3HAHUS U (OPMHUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH;

e (QopmupoBanue yMeHUI OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
(bu3MYecKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e (opmMupoBaHue TpenCTaBICHUNA O PONM (PU3UKHU IS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHUH.

JlocTikeHne STUX 1eliel oO0ecrieunBaeTCsl pelieHueM CIeAYIOIMMNX 3a1ad B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:



e TMpuOOpeTeHHWEe  CUCTEMbl  3HaHUH 00  oOumx  (uMyecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJIIpHYIO (PU3WKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOPU3UKH;

e (¢opMupoBaHHE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS IS
oOBsicHeHUS (PU3NYECKUX SBJICHUW B TPHUPOAEC U JUISI TPUHATHS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIEHUS pPa3IU4HbIX 337a4 C SBHO 3aJJaHHOM
bu3nYeckol MOAENbI0, 3a]ad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIbLHOE
co3gaHue pu3NUeCKo MOJENH, aJIEKBAaTHON yCIOBHSIM 3a/1a4H;

e TMOHMMaHHE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIHUSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAICHUE METOJAMHU CAaMOCTOSITEIBHOIO IUIAHUPOBAHMS U TPOBEICHHS
(U3MYECKUX SKCIEPUMEHTOB, aHAJM3a W HWHTEpIpeTanuu uHbOpMaIuu,
OINPEJEIICHHS TOCTOBEPHOCTH MOJIYYEHHOIO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTHUS YMEHUW IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HElEl0), B
11 xknacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamme 10 (U3MKE TepeueHb J1abopaToOpHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEaeT BBIOOP
poBeleHUs] J1a0OpPaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
O0COOCHHOCTEM 00yYaromuXCs.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. ®u3uka U MeTObI HAYYHOT'O MIO3HAHUA

@usuka — Hayka o mnpupone. HayuHbie MeTOABI NO3HAHUS OKPYIKAIOLIETO
Mupa. Posib DOKCniepuMeHTa M TEOPUM B IPOLECCE II03HAHUA IPUPOJBL.
OKCHepUMEHT B (PUBHKE.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBHS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBkeHHE. OTHOCHUTEIBHOCTh MEXAaHHMYSCKOI'O JIBIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOEKIUHU HA OCHU CUCTEMbl KOOPJIMUHAT.
CnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrkeHue. I'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHUs
MaTepUasbHOW TOYKHU OT BPEMEHH.

CBoOomHoe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuueitHoe  nBwkeHue. JIBUKEHUME  MaTepUaJIbHOM TOYKHA MO
OKPYHOCTH C MOCTOSIHHOM 10 MOJAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuoa u yacrora obpaiienus. [leHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHHYeCKHe YCTpPOMCTBA W IIPAKTUUYECKOE IIPUMEHEHME: CIIHUJIOMETD,
JBU>KEHUE CHAPSIOB, LIETIHbIE U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALIMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JIBYOKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Teq B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEJbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYAJIbHON CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  Hbrotona.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIA MaTepUalIbHOM TOUKHU. TpeTuii 3aKkoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKONIBKEeHHUS U cujia TpeHus nokos. KoadduimeHT tpenusi.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[ToctynaTtenbHoe 1 BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUS TBEPIIOTO TENA.

TexHn4eckre yCTpOWMCTBA W MNPAKTUYECKOE MPUMEHECHHUE: MOIUIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NMOABEME U MaICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopManuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI M U3MEHEHHE HMMITYJbCa TeNa. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE NBUKEHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOW SHEPTUMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedhopMupoBaHHONW  mpykuHbl.  [loTeHIManpHas  SHEprusi Tena  BOJMU3H
MTOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple WM HENOTCHUUAIbHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpAaHEHUSI MEXAHUYECKON SHEPIUHU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckue yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN UCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne aOCOMIOTHO HEYNPYroro yjapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPrUu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KUHETUYECKOU TEOPUHM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Juddysus. Xapakrep IBUKEHHS U
B3aMOJICMCTBUSL YacTUI BelleCcTBAa. MoJaenu CTpPOEHUs Ta30B, XKUJIKOCTEU H
TBEPJBIX TSI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHAs TemIeparypa Kak Mepa
CpeOHEW KUHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkarma
temneparyp KensBuna. ['a30Bbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lanmprona. M30omponeccsl B UACATLHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiectBa. ['paduueckoe mpencTaBieHHE H30MPOLECCOB: HM30TEPMa, H30X0Pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OneiThl 10 MU PY3UN KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABIEHUS ra3a Ha CTEHKH COCy/1a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoOuUHaAMUKU

TepmonnHnamuueckass cucrema. BHYTpEHHsASI 3HEPrusi TEPMOJIUHAMHUYECKOU
CUCTEMBI U c11ocoObl e€ n3meHeHusi. KonnuecTBo TemnoTsl u padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAS TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0TH Npu TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI  OEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHus HSHEPruM B TEIUIOBBIX MamnHax. KoapduiueHt mone3Horo
nevictBug TemoBol mammHbl. [Hukn KapHo u ero xo3d@dUIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEeMbl TEIIIOIHEPTETUKHU.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYyTBUIKM TOJ JCHCTBUEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALINS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpIT 1m0 ananabaTHOMY PpACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Monenu napoBoii TypOUHBI, ABUTATEINI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3Ayxa. HacwllieHHbI mnap. YaenbHash TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JABJICHHS.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
kpuctaimioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lmaBienue u
KpucTayui3anus. Y aenbHas TerioTa miasienusd. CyOoaumanusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUS! COBPEMEHHBIX MAaTEpPUaOB, B
TOM YHUCJIE HAHOMATEepUaJOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX APOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIaBJICHUS! KPUCTANTIMYECKOTO BEIlleCTRA.

JleMOHCTpanust KpuCTaIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tela. OJEKTpUYecKuil 3apsn. JBa Buaa 3JIEKTPUUYECKUX
3apsioB. [IpOBOJMHMKHM, IUANCKTPUKU W TIONYNPOBOJHUKH. 3aKOH COXpPaHCHUS
AIEKTPUUYECKOTO 3apsia.
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B3anmonerictBue 3apsaaoB. 3akoH Kyitona. TouedHBIN 2IEKTPUYECKUI 3apsil.
Onektpuueckoe rmosne. Hanpsbk€HHOCTh  3iekTpuueckoro mnojst. [Ipuniun
CYHEPHO3ULIUK 3NEKTPUUYECKUX Toyeil. JIMHUM HanpsyKEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

Pabora cun  oanektpocratudeckoro  mosiss.  [lorenuwman.  PasHocTh
MOTECHIMANOB. [IpOBOAHWKM © JAUANEKTPUKH B AJICKTPOCTATHYECKOM IIOJIE.
Jvsnextpryeckas MpOHUIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpoEMKOCTh IIIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DSIEKTPOCKOI,
AIEKTPOMETP, DIJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE DJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIapar, CTPyHUHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII IEUCTBUS DJIEKTPOMETPA.

BzaumonencTBre HaA3IEKTPU30BAHHBIX TEII.

DIEKTPUUECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHASHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonvl

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIECKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina toka. [locTOSHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y AEIbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE TPOBOJHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MolHOCTh
AIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYILAA CHJIAa U BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3axon Oma 171 ONHOM (3aMKHYTOM) 5ieKTpuyeckoi nenu. Koporkoe 3aMbIkaHUeE.

DJIEKTPOHHASI ~ MPOBOJAMMOCTH  TBEPIBIX  METAJIOB.  3aBHUCHUMOCTH
CONPOTUBJICHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOIHHUKHY. CobcTBeHHas U pUMeCHast IPOBOJIMMOCTh
noTynpoBoHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.
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DJIEKTPUYECKAM TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DNEKTpOoIUTHYECKAs! AUCCOIUALIUS. DIEKTPOIIU3.

DJIeKTpUUECKUM TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHn4eckre yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JUOI,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OTYIPOBOTHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHne Cuilbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIONIAY MTOTIEPEYHOTO CEUYCHUSI U MaTEepUaAIa.

CMeniaHHOe COeIMHEHUE TPOBOAHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABMXKYIIEeH cuibl. KoOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB BJIEKTPOJIIUTOB.

W ckpoBoii pa3psi U NPOBOJAUMOCTb BO3yXaA.

OHOCTOPOHHSSI TPOBOJIUMOCTD AHO/IA.

Yyenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3ydyeHrne cMEmanHoro COeIMHEHUS] PE3UCTOPOB.

N3mepenune 3JIeKTpOABHKYIIEH CUIIbI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

HaGmronenue snekrponusa.

MesknpeaMeTHblie CBI3H

Nzyuenune kypca ¢uszuku 6a30Boro ypoBHsS B 10 Kiacce OCyIIECTBIISECTCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJIOTHH, XUMUH, TeoTpadu U TEXHOJIOTUH.

Mesicnpeomemnvie nonsamusi, CBSI3aHHbIE C WU3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBICHWE, HAay4yHBIM (akT, rumore3a, puznueckas BEIUYWHA, 3aKOH,
Teopusi, HaOJII0ICHHE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuxa: pelleHHe CHCTEMbl ypaBHEHUW, JHUHEWHass QyHKIuS,
napabona, runep6oina, ux rpaguKku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexannmueckoe NBWKCHHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIJIO00OMEH JKUBBIX OPraHU3MOB (BUIBI TEILIONEPEIauu, TEIIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, TEIJIOBBIE CBOMCTBAa TBEPIBIX TEN, XKUJIKOCTEH U
ra3oB, JJIEKTPUUYECKUE CBOMCTBA METAJJIOB, AJIEKTPOJIMTHYECKAs IMCCOLIMAINSA,
raJibBaHHKA.

l'eocpacghus: BnaxXHOCTh BO3/lyXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUM C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUST B TEXHHUKE, MOJIIUIHUKHA, HCMIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U JIpyTHE€), ABUraTEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, OBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTHU
MOJIyYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYHHBIN MIPUHTED, ANIEKTPOHArPEBATEIbHbIE pUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBHME  TOCTOSAHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uWHaykuumu. I[IpuHomn cynepro3unuu
MAarHuTHBIX nosied. JInHMKM MarHuTHOM HMHAYKIMU. KapTuHa JTUHWUNA MarHUTHOM
MHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOE TIONE€ TPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN WHIYKUIWH
MAarHUTHOI'O TOJISL JJIMHHOTO MPSIMOrO0 IPOBOJHHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoelicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HanpaBiieHUE. [[BKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabota cuibl JlopeHna.

SIBiieHue 2NEKTpOMAarHUTHOW WHAYKUuMH. [lOTOK BekTOpa MarHUTHOM
WHIYKIUU. ODJIEKTPOJBIXKYILAsl CWia WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykunu dapanes.

BuxpeBoe anexkrpuueckoe moje. IDIESKTPOABMKYINAS CHJIA HWHAYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHMTHOM MOJIE.

ITpaBuio Jlenua.

NHAyKTUBHOCTh. SIBIE€HHME CAMOMHIYKUMH. OJIEKTPOABIKYIIAS  CHIa
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
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TexHudeckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJBUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTUIl, THAYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO TyYKa MATHUTHBIM TTOJIEM.

JIMHUY MHIYKUIUA MAarHATHOTO TOJIS.

B3aunmopernictBre 1ByX NPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JHencrBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBiieHUE ANIEKTPOMArHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJBHKYIIEH CHUJIBI MHIYKIUU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiieHUE CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yyeHne MarHuTHOIO TOJIS KaTYIIKH C TOKOM.

HccnenoBanue AEHCTBUA MOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONEOAHUSA

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHMS.
["apmonnyeckue konedanus. [lepuon, wacrora, amruuryga u (asza kKosieOaHUU.
[IpyXUHHBIA MasTHUK. MaTreMaTH4eCKUii MasTHUK. YPaBHEHHE TapMOHHYECKHX
kosebanwmii. [IpeBparienue HEpruu Ipu rApMOHUYECKUX KOJICOaHUSX.

Konebarenpubiii  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
UJCIbHOM KOJIe0aTeIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AIEKTPOMAarHUTHBIMU KoJjiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPrHH B UJCAITBHOM KO0JIe0aTeIbHOM KOHTYPE.

[IpencraBiienne o 3aryxaronmx KojieOaHusX. BhIHYKIeHHbIE MEXaHUYECKHE
kosebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHuUsl.

[lepemennblii TOK. CHHYCOMAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIpPsHKEHUS.

Tpanrchopmarop. [IpousBoacTBo, nepeaada u MOTPeOICHUE DIECKTPUICCKOM
SHEPIUH. JKOJOTMYECKUE PUCKHU IPU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
MCIOJIb30BAHUS AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.
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TexHuyeckrue yCTpOWCTBA M IMPAKTHYECKOE IPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, JMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojiaeOATeNbHONM CUCTEMBI (NMPYKUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxarommx KojieOaHuii.

HccnenoBanue CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habnronenue pe3onanca.

CB0OOOIHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHC mpu MOCNENOBAaTEIbHOM COEIMHEHHH PpE3UCTOpa, KaTyUIKd
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanre 3aBUCMMOCTH MEPHOJA MajbIX KOJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHvle 60JIHbL

MexaHnuueckue BOJIHBI, ycioBus pacnpoctpaneHus. Ilepumoa. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. llomepeuHble M TOPOJOJIBHBIE BOJHBIL
HuTtepdepenius u udppaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJSpU3aus, TUPpaKius,
unTepdepeHius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[lIxana 35eKTpOMarHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIUIIBI paIUOCBA3U U TeleBUACHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOUIEN CPEIBI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBasi IUArHOCTMKA B TEXHUKE M MEAUIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teledon, CBU-neys.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKUX BOJIH.
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HabGmronenune nnrepdepeHunu u qudppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOU U
4aCTOTOM KOJICOaHUA.

UccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUe,
npenoMIIeHUE, TONsIpu3anus, AMpakius, nHTepepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckass ontuka. IIpsMoJMHENHOE pacHpoOCTpaHEHUWE CBETA B
ogHopoaHOU cpeae. JIyd cBera. ToueyHblii ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxeHuil B
IIJIOCKOM 3€pKarle.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeh
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl IMOJHOIO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CinoxHbli coctaB Oenoro cseta. L{Ber.

ColOuparomie u pacceuBatomiue JuH3bl. ToHkas nuH3a. DoKycHOe
pacCTOsIHME W ONTHYECKash cujia TOHKOW nuH3bl. [locTpoenue uzoOpaxeHUil B
coOuparoux U paccenBaromux guH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH FTEOMETPUYECKON ONTHUKHU.

BonnoBast ontuka. WuTtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBus HaOMIOMEHHWS MAaKCMMyMOB W MHHHMYMOB B HWHTephEpEHIITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJE€HWM MOHOXPOMATHYECKOIO0 CBETa Ha
Tu(PAKIIMOHHYIO PEMIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHEHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOE BHYyTpEHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MUKpOCKOIIa, TEIECKOMna.

Hab6monenne natepdepeHnm cBeTa.

HaGmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.
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[Tonyyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIbIO JUGPAKITUOHHON PEIIETKY.
Habmronenue nomisipuszanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul
N3mepeHne nokaszaTesns MpeaoMIICHUs CTEKIIA.
HccnenoBanne cBONCTB N300pakeHNU B JTMH3AX.
HaGmroienue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

['panuubl  OPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CIIELIMAJIbHOW TEOPUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU M COKpAILCHHE
JUTUHBL.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMITYJIHCOM PEISTUBUCTCKON YaCTUIIBI. JHEPrus
ITOKOS.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotordexra. YpaBuenue OinmTeitHa s hoTodddexra. «KpacHas rpanuiia»
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre yCTPOMCTBA M NPAKTHUUECKOE TPUMEHEHHE: (POTODIEMEHT,
(boTOoIaTUMK, COTHEUHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®otordh(dHexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelIHEro ¢hoTodddexra.

Cseronno.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHI.
[InanerapHas wmoxaens aroma. [loctynatel bopa. M3nmyuenne u moryionieHue
(GOTOHOB TpU TEPexo/e aToMa C OJHOTO YPOBHS DHEPrHUM Ha Jpyrou. Bumbl
cnekTpoB. CHEKTp ypOBHEW HEPruu aToMa BOJIOPO/Ia.
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BousnoBbie cBoiicTBa yactull. Bosabl e bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyaTu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI JIa3epa.
HabGmronenue nuHeHYaThIX CIEKTPOB U3y YCHHS.
Jlazep.
Yuenuueckuii sxkcnepumenm, nabopamopmsie padonul
HaOnronenue inHe4aToro CekTpa.
Tema 3. Amommnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOECHUS snpa. OTKpbITHE
paguoaktuBHOCTH.  OmnbiThl  Pesepdopma mo  ompeneneHuro  cocTaBa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydCHHS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykioHHas monens sjpa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sijapa. M30Tomnsl.
Anbda-pacnaz. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHne. 3aKOH paJuOaKTUBHOTO pacIaja.
OHeprusi CBA3M HYKJIOHOB B siApe. Saepubie cuibl. Jedekt Macco aapa.
S nepHble peakunu. JleneHue u CUHTES sIep.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoGnemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI SIACPHON SJHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTob1 HAOMIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHIL.
dyHaMeHTanbHbIe B3auMoieicTBUs. EMUHCTBO du3nueckoil KapTUHBI MUpA.
TexHuueckue yCTpoMCTBA U IPAKTUYECKOE NMPUMEHEHUE: JO3UMETpP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIIUX YACTHIL.
Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul
HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3zges 8. JieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Ortarbl pa3BUTUs acTpoHOMUH. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMUH.
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Bun 3Bé3nnoro Heba. Co3Be3ausi, sipKkuMe 3BE3JbI, IUIAHETHI, UX BHIAMMOE
JIBUYKECHUE.

CosiHeuHast cucTema.

Connue. ConHeuyHasi akTUBHOCThb. McTounuk sHeprun CoyiHIA M 3BE3I.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpajbHBIA KJacc —
CBETUMOCTB». 3BE3/bI TJIABHOM I1OCIIEIOBATEILHOCTH. 3aBHUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TNIABHOM MOCJIEAOBATEIIBHOCTA. BHYTpeHHEe CcTpoeHue
3B&31. COoBpeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BooIuK CoJiHIa U
3BE3/. DTambl )KM3HU 3BE3.

Mineunbiii IIyte — nHama I'anaktuka. Ilonoxkenue u aBwxkeHue CosHIA B
INanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPBI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pazberanue raiakTuk.
Teopus bonpiioro B3peiBa. PEMTMKTOBOE U3ITyUYEHHUE.

MacimtabHas ctpyktypa Beenennoit. MertaraiakTuka.

Hepeménnpie mpo0aemMbl aCTPOHOMUM.

Yyenuueckue nabnrooenus

HaOmroiennss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUHN ISl ONpeIeNIeHHs] TIOJIOKEHUSI HEOSCHBIX 00OBEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be311s CeBEpHOIro MOMYIIAPUS U APKUE 3BE3/IBI.

HaGmronenus B Teneckon JlyHsl, uianet, Mieunoro [1yTu.

O60o0maroiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COIMATILHOM M ATUYECKOM cepax AesTeTbHOCTH YeJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOMN HAyYHOH KapTUHE MHUPA, pOJib (PU3HUUYECKOU TEOPUHU
B (OopMHpOBaHMHM MPEACTABICHUH O (PU3HYECKON KapTUHE MHpa, MECTO
(bU3UYECKOW KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbie CBSI3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHs B 11 kimacce ocylecTBisieTcs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMu MaTE€MAaTHKH,
OMOJIOrHH, XUMHUH, Teorpad)u U TEXHOJIOTHH.

Mesicnpeomemubie nouamus, CBSI3aHHBbIE C U3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumores3a, (u3nyeckas BeIWYWHA, 3aKOH,
Teopusi, HaOJII0ICHHE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pemieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECCKOE
TOXJIECTBO, BEKTOPHl M MX MPOEKIUM HA OCU KOOPIWHAT, CIOXKECHHE BEKTOPOB,
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MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUMN, MNpPU3HAKU TMOJ00US TPEYyroJibHUKOB,
OTIpEJICIICHHE TUTONIAIN TFIOCKUX PUTYp U 00BhEMA TElL.

buonocusn: >nexTpuyeckwe SBICHHUS B JKUBOWM TIPUpOjJE, KoyieOaTelbHBIC
JIBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUSI B KUBOUM NMPUPOJE, NCUCTBUEC
paJualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAILUTMYECKAS] CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIMYECKOM PEIMIETKU, CHEKTPaATbHbBIN
aHaJu3.

leoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIE)KM MATrHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJICKa3aHUE 3eMJIICTPSCCHUIA.

Texnonocusa: NUHUAM DJJEKTPOINEpENAady, TEHEPATOpP IMEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€Yb, paaap, pPaJAUONPUEMHHUK, TEIEBU30D,
anTteHHa, TeinedoH, CBY-meub, NMPOSKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas Oatapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpa3oBaHus (0a30BBI YPOBEHB) JOJKHO OOSCIICUHUTHh JTOCTHIKEHHE CIISTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro npeaMera « OU3uKay JOJKHBI
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJECHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHMCKOIrO OOIIECTBa, PACHIMPEHUE KU3HEHHOIO
ONBITA U OIbITA JACATCIBHOCTH B IMPOIIECCE peaav3alyd OCHOBHBIX HAIPAaBJICHUMN
BOCHUTATEJIbHOM JAEATEIILHOCTH, B TOM YUCJIC B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYSCKMX T'YMAaHHUCTHUUYECKUX M
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTeIbHON OpPTraHU3aIINY;

YMEHUE B3aUMOJEHUCTBOBATH C COUAIBHBIMA UHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIaM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHUCJIC B
JIESITEIbHOCTH YUE€HOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAs SCTETUKY HAYYHOTO TBOPUYECTBA,

npuUCyIero (pu3nv4eckoil Hayke;
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5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K Pa3IndHbIM cdepaMm MnpodecCHOHATBHON IESTEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEPIIATh OCOZHAHHBIN BHIOOP
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(GU3UKHN HA IPOTSHKEHUU BCEH JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

Cc(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa IKOJOTUIECKUX MPOoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUM B OKPY>KAIOIIEW CpeJIe Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HalpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO0 (PU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PH3NIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTb B IIPOLECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEOBATEIBCKYIO
JEATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
ba3oBble Jioruyeckue qeMCTBUA:
CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesTh LENu AEATCIIBHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBIISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYUS B  pacCMaTPUBAEMBIX
bu3NYECKUX SBICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHaIu3a UMEHOIIUXCS
MAaTEPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,
KOOPJAMHUPOBAaTh M  BBHIIONHATH pabOTy B YCIOBHUSIX  PEalIbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUS .
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BJIQ/ICTh HAyYHOH TEPMHHOJIOTHEH, KIIOYEBHIMU TOHSATHUSIMH W METOJaMU
buznyeckoil HayKu;

BJIa/IETh HaBbIKaMH Y4eOHO-MCCIIEI0BATEIbCKONW U MPOEKTHON AESITEIbHOCTU
B oOnactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TIOUCKY
METOJIOB pelieHus 3aAad (U3MUECKOTO COJNEp)KaHWs, MPUMEHEHHUIO0 Pa3INYHbIX
METOJIOB TIO3HAHUS;

BJIAQJIETh BHUAAMU JIEATEIHHOCTH 10 TMOJYYSHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalluY, MPeoOpPa30OBaHUI0 U MPHUMEHEHHIO B Pa3jIMYHBIX Y4YeOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBJISITh  IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3MpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMETPhl U KPUTEPUHU PEIIICHHUS,

aHAJIM3UpOBaTh MOJYYEHHbIE B XOJE€ peUIeHHs 3aJaud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh M (OPMYyIHPOBATh COOCTBEHHBIE 3aladydl B 00pa3oBaTEIbHOMN
JeSITeIbHOCTH, B TOM YHCJIE€ IPU U3YUEHUH (DUBHKY;

JlaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B MTPAKTUYECKYIO 00JIaCTh
KU3HEACATEIHLHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MPEAMETOB;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTrHHAIbHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, JOIMYCKAIOIIKE albTEPHATUBHBIC PELICHHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU TONy4eHHs] WHPOpManuu (HU3NIECKOTO COACPIKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISTh ITOMCK, aHaIU3,
CHUCTEMATHU3alMI0 W HWHTEPIPETAIUI0 HMHPOPMAIMK Pa3IuYHBIX BHJIOB M (HOpM
MIPE/ICTABIICHHUS,

OIICHHBATh JJOCTOBEPHOCTH HH(POPMAIINH;

WCIIOJIB30BaTh  CpeICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3a7lad ¢ CcoOmoJieHneM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, pPECypcocOepeKCHHUs, TPABOBBIX M OTHYSCKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

co3laBaTh TEKCThI (PU3MUYECKOTO COACPKAHUS B PA3IUYHBIX (opMarax C
y4ETOM Ha3HaueHUs WH()OPMAIIMH U IICICBON ayIUTOPHH, BRIOUpast ONTHMAIbHYIO
dbopMy TIpeICTaBIICHHUS W BU3yaIH3aIlUH.
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KoMMyHMKaTHBHbIE YHHMBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU JACATEIHHOCTH;

pacmo3HaBaTh NPEANOCHUIKH  KOH(MIWKTHBIX CUTyallddi W CMsT4YaTh
KOH(JIMKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
padoTHhI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJieHA KOJIEKTUBA;

NPUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPTraHU30BHIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHUCTBHH,
pacnpenensTh poiu ¢ YY4E€TOM MHEHHUM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJaJla W KaXKJIOTO yYaCTHHKAa KOMaHIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

nmpeajiaraTh HOBBIE TPOEKTHI, OICHUBATh HJEU C TO3UIMA HOBU3HBI,
OPUTHMHAIBHOCTHU, TPAKTUUECKON 3HAYUMOCTH;

OCYUIIECTBJISATh TO3UTUBHOE CTPATETHYECKOE TOBEJCHUE B PA3THYHBIX
CUTYAaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe AeiiCTBUA
Camoopranu3amnus:

CaMOCTOSATEIILHO OCYLIECTBJISATh MO3HABATENbHYIO NEATEIbHOCTh B 00JacTH
(GU3MKM W acCTPOHOMHUH, BBISBIATH MNPOOJEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KayeCTBEHHBIX
3aJa4, IJIaH BBIIIOJIHEHUS MTPAKTUUYECKON pabOThI ¢ yUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHTYaLlHsM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieJlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, Opatb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBJICHUIO S3PYAMIMU B 00JacTH
(bu3MKH, MTOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBINH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBLHbII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalusiM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;
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BIAJCTh HABBIKAMHM  TIO3HABATEIBHON  pedekcMH KaK  OCO3HAHUS
COBEpIAEMbIX JIEUCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyJIbTATOB U
OCHOBaHU;

UCTIONB30BaTh MPHUEMBI PEQIICKCHH ISl OLIEHKH CHTYaIluH, BRIOOpa BEPHOTO
pEIICHHSI;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATH PEMICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIW3e pPe3yIbTaToB
NEeSTENHHOCTH;

NPUHUMATH ceOsl, MOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPH aHAM3e pPe3yIbTaToB
NeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporecce AOCTHXKEHHsI THYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3uKe IS YPOBHSI CpEIHEro o0mero oOpa3oBaHUS Y OOydYarOUIUXCS
COBEPIIICHCTBYETCS OMOITMOHAIILHBIN WHTEJUICKT, MIPEATOIar Ao A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTUS COOCTBEHHOM AMOITMOHAIILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

caMOpeTyJIMPOBaHUS, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CHOCOOHOCTh aJanmTHUPOBATHCI K
HMOIMOHAIILHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAaIlMH, BKIIOUYAIONICH CTPEMIICHHE K TOCTIKEHUIO e U
yCrnexy, ONTHMH3M, WHHUIIMATHUBHOCTH, YMEHHE IEHCTBOBAaTh HMCXOAS W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CITIOCOOHOCTh MOHUMATh AYMOIIMOHAILHOE COCTOSHUE
JIPYTHX, YYUTBIBATh €r0 TIPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO M CONIEPSKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BRICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peiiaTb KOHPIHKTHI.

HPEIMETHBIE PE3YJIBTATHBI
K konmy oOyuenus B 10 kjacce mpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCS YMEHUIA:
JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B TPAKTUYECKOMN JESITEIbHOCTH JIIOJICH;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
MaTepHaibHasl TOYKa, MHEePIUaIbHAs CHCTeMa OTCUéTa, abCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN I'a3, MOJEIMU CTPOCHUS Ia30B, KUIAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MPU PelIeHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIB>KEHUE, CBOOOJHOE TMAaJ€HUE TeJ, JBHKEHHUE IO OKPY>XHOCTH, WHEpLHS,
B3auMoJielicTBUe Tell, Tuddy3us, OpOYHOBCKOE NBM)XEHHE, CTPOSCHUE >KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell MPU HarpeBaHUU (OXJIaXKIEHUU), TEMI0OBOE
paBHOBECHUE, UCIIApEHHE, KOHACHCALMs, TUIABJICHUE, KPUCTAIIU3AIMS, KUIICHUE,
BJI&KHOCTbh BO3/lyXa, OBBIIICHUE JIAaBJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocylie, CBsI3b MEXKAY IapaMeTpaMu COCTOSIHMSI Ta3a B  HM30IpOLECcCax,
ANEKTpU3alus TeJl, B3aUMOAECHCTBUE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBMKEHUE, UCMOJb3Yys (HU3NYECKUE BEIIMYUHBI:
KOOpAWHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEpPrus, MOTEHUHUAJIbHAS SHEPIusi, MeXaHU4yecKas
paboTa, MexaHM4YecKass MOIIHOCTh;, TMpPH OINKUCAHUM MPABUIBHO TPAKTOBATH
(bU3HYECKUl CMBICT HUCIHOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €IUHHUIIBI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIMYHUHY C JPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYEHHBIE TEIJIOBBIE CBOMCTBA TE€JN W TEIUIOBBIE SIBICHUS,
UCTIONIb3ysl (DU3MYECKHE BEIWYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKAs] DHEPIUs XaOTHYECKOrO JBMXKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA HSHEPrusi, padoTra rasa,
KOA((PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMHUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMBIX BEIWYWH, WX
00O3HAaYEHUsT W EAWHMIIBI, HAXOAuTh (OPMYJbI, CBA3BIBAIOLIME JAHHYIO
(hU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE ANEKTPUUECKUE CBOMCTBA BEILIECTBA U SJIEKTPUUECKUE
SABJICHUS (TPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BEIUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTD MOJIs, MOTEHIUAJ, PA3HOCTh MOTEHIUAJIOB;
IpU ONMHCAHUM TIPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCIIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAUYECHUS M EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3bIBAIOILINE
JAaHHYIO0 (M3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUYUHAMU;

aHATM3UPOBATh (PU3UUYECKHUE TMPOIECCHl W SBICHUS, UCIOJB3Yys (PU3HUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHHsS MEXAaHMYECKOM DSHEPruH, 3aKOH COXPAaHEHUs HWMILYJIbCa,
NPUHIUAN CYHEPHO3UIIUA CHJI, TPUHIIUIT PABHOMPABUS HHEPIHATBHBIX CHUCTEM
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OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW 3HEPryuu TEIIOBOrO JBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypou, MEePBbIN 3aKOH TEPMOJIMHAMHUKHU, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO
GbopMYyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBACHATH OCHOBHBIC MPUHIUIIBI  JCHCTBUS  MalllUH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCJIOBHUS MX O€30MacHOTO WCIIOIH30BAaHUS B
MOBCEIHEBHOM KM3HHU;

BBINIOJIHATh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3NYECKUX SBICHUM U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath MmpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OPY/IOBaHHUSA, MPOBOJUTH OIBIT U
(bopMyIupOBaTh BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CHOCOO W3MEPEHUS W HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh  3aBUCHUMOCTH  MEXKIY  (U3MYECKMMH  BEJIUYMHAMH  C
WCIIOJIb30BaHUEM TMPSAMBIX U3MEPEHUH, HPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
buKkcupoBaTh pe3yibTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIe TaOIUIl U TpadUKOB, JA€JIaTh BHIBOABI 10 PE3yIbTaTaM MCCIICI0BAHUS;

coOJoaTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON W TPOEKTHOU
JESATENBHOCTH C MCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1A0OPATOPHOIO
o00opyI0BaHUS;

pemarh pacu€THBIE 3a7a4¥ C SBHO 3aJJaHHOW (DU3UYCCKOW MOJIEIIbIO,
UCTIOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHANIM3a YCIOBUS 3a1a9u
BBIOMpATh (PU3UYECKYIO MOJIEINb, BBIACHITh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOMMbIC JJIsI €€ pEeIICHUs, MPOBOJIUTH Pacy€Thl U OIICHUBATH PEATbHOCTH
MOJIY4YE€HHOT0 3HaYeHUsI (PU3NUECKON BEIUUUHBIL;

peniaTh Ka4eCTBEHHBIC 33/1aui: BHICTPaUBaTh JOTUUECKU HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKACHUW C ONMOPOM Ha WU3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYECKHe SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  pEIICeHHH  ydyeOHbIX  3ajad COBPEMEHHBIE
MH(POPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TIPEJCTABJICHUS y4eOHOW U HAYyYHO-TIOMYJSIpHON MHGPOpMAIUH, MOTYYCHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(GOPMAITHIO;
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IPUBOJIUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBICHEHHE MPOLIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTHUH,

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpAILEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsl COXPAHEHHUS 3J0POBbsl U COOJIOJIEHUS HOPM 3KOJOTMYECKOIO
MOBEJCHNUS B OKPYIKAIOIIEH Cpeae;

paboTaTe B TIpyIIlE C BBIIOJHEHUEM pPAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TIpyNIbl, PALUOHAIBHO PpacHpelneisaTb O0sI3aHHOCTU U
IJJAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB T'PYIMIIbI B PELIEHUE PacCMATPUBAEMOM MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YUaIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMepax pojib U MecTo (GU3UKUA B (POPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTUHBI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3HYecKoil KApTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS M3YyUYCHHBIX (U3MUECKUX MOJIENeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, Jy4 CBETA, TOYCYHBIM UCTOYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOTO sJipa MpHU pelIeHUuU (PU3NYECKUX
3a1aq;

pacmo3HaBaTh (pusnueckue sABIeHUs (MPOIECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (PM3UKU: HJIEKTpUUECKasl IPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aWMOJICWCTBUE
MarHuTOB, D3JIEKTPOMAarHUTHasT WHAYKUUSA, JEHCTBUE MArHUTHOTO TIOJdS Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3aps], 3JIEKTPOMAarHUTHBIE KojeOaHus u
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus U TOJMApU3alMs CBETa, JHUCIEepCHUs CBETa,
dbotoanekTpudeckuii 3ghexT (hoTodPdhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaTOro CIEeKTpa aroMa BOJOPOJA, €CTECTBEHHas W HCKYCCTBEHHas
PaAOaKTUBHOCTD;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (IIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAMMOCTh  Pa3IMYHBIX  Cpel) |
AIIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), MCHOJB3Ys (DU3UUYECKUE BEIMYMHBIL:
AIEKTPUUECKUI 3apsil, CHJa TOKa, AJIEKTPUUECKOE HANpsLKEHHE, JJIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAJIOB, 3JEKTPOJABIKYLIAsl Cuiia, padoTa TOKa,
WHIYKIUST MarHUTHOrO TMojs, cwia Awmmepa, cuna JlopeHna, MHIYKTUBHOCTb
KATYIIKU, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IOJEH, MEPUOJ] M YacToTa
KojeOaHuii B KoseOaTeIbHOM KOHTYpe, 3apsiJl U CHJIa TOoKa B IIpolecce
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FapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOSHUE U
ONTHYECKAsl CWUJa JIMH3BI, TPU OMHCAHWM TPABUIBLHO TPAKTOBaTh (U3UUCCKHUI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAYCHHS U CIAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIUYUHY C JPYTUMU
BEJINYMHAMU;

ONMHUCHIBATh H3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HUCIOIb3YS
(dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETa, YHEPTUS ¥ UMITYJIhC (POTOHA, TIEPHO]T MTOTypacIaa, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU OMUCAHWUU TPABWIBHO TPAKTOBATh (PU3UYECKUNA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs U E€JIMHHUIIbI, YKa3blBaTh (OPMYJIbI,
CBSI3BIBAIONINE JIaHHYH0 (UBUYECKYIO BEIMYMHY C JAPYTMMHU BEJIMYHMHAMH,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBATh (PU3MUYECKHE TMPOIECChl U SIBJICHUSA, UCIONIb3Yys (U3MUECKHE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalieIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKIUH, 3aKOH MPSMOJUHEUMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHA it GoTtorddexra,
3aKOH COXPAHEHHUSI DHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHHUsI MAacCOBOr0 4ucia, nmocryiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
MPUMEHUMOCTH;

OMpENENATh HAIIPABJIEHHE BEKTOPA MHIYKIIMH MAarHUTHOTO TOJIsI TPOBOJIHUKA
C TOKOM, cuJibl Ammnepa u cuibl Jlopenna;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHUM 3€pKajoM,
TOHKOM JIMH301;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCJICNIOBAHUIO (DU3UYECKUX SBICHUA U
MIPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMpH 3TOM
dbopmynupoBath mpoOieMy/3agadyy M TUMNOTE3y Y4eOHOro DKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO OO0OpY/IOBaHMS, MPOBOAUTH OMBIT U
bopMyIHpPOBaThH BEIBOIHI,

OCYIIECTBJIIAThH MPSMbIC M KOCBEHHBIC M3MEPECHHs (PU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIMYUMH C HCIOJIb30BaHUEM
NPSMBIX HM3MEPEHUH: MPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIUYMH B BHUJE TAOIUI[ U
rpauKoB, 1enaTh BHIBOABI MO pe3ybTaTaM UCCIEeI0BaHMUS;
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coOJro1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEJACHUU UCCICIOBAHUM B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB U JIabOpaTOPHOTO
000Opy/1I0BaHUS;

pemarb pacy€éTHhIE 3a7auyd C SIBHO 3aJaHHOM (PU3MUECKOW MOJEINbIO,
UCTIONB3YS (PU3HUecKre 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7a4n
BBIOMpATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOuMbIe ISl €€ pellleHus, MPOBOAUTH Pacu€Thl M OICHMBATh PEaTbHOCTD
MOJTyYE€HHOT0 3HauYeHus (PU3NUECKON BEIIUYUHBL;

pelIaTh KaueCTBEHHBIE 3aJaU: BBICTPAUBATh JIOTHYECKU HEIPOTUBOPEUUBYIO
LEMOYKY pPAaCCYKIEHUN C OMOpOM Ha HM3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCCKHE SIBICHNUS,

UCIOJB30BaTh  MpPH  pPELIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
Y TPECTaBIICHUs Y4eOHOW U HAy4YHO-MOMYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOTYYaEMYIO HH(OpMALHIO;

OOBSICHATh MNPUHLMIIBI JEHCTBUS MalIUMH, NOpUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUSA UX O€30IaCHOIO MCHOJIb30BaHUS B IOBCEHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyO€KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOIIETO MHpa, B pPa3BUTHE
TE€XHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UMKE B MOBCEAHEBHOM >KU3HU
Ui obecrieyeHus: 0€30MaCHOCTU MIPU OOpaLEHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsl COXPAHEHHUS 3J0POBbS U COOJIOJEHUS HOPM 3KOJOTHYECKOIO
MOBEACHNUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TpyHnmne C BBHINOJIHEHUEM pAa3IMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO PpacCHpelneisTb OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlMSIX, aJIEKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEHIEHUE pacCMATPUBAEMON MTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HaunmeHnoBaHue pa3jie/ioB U TeM

KoanuecTBo 4acoB

DJIeKTPOHHBIe (HU(POBHIE)

Ne i/m Kourpoabnsie | IlpakTnyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. DU3UKA U METOJAbI HAYUYHOI'O ITIO3HAHUS
11 DusHKa 1 METOEI HayHHOTO 2 https://m.edsoo.ru/AV1IAWVNQO
MO3HAHUS
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edso00.ru/SN02MCWXU
2.2 JuHnaMuka https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXPAHECHHSI B MEXAHHUKE 1 1 https://m.eds00.ru/86NRCXHA7
Hroro mo pazneny 18
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBEI MOJICKYIAPHO-KHHCTHHCCKOM 9 1 https://m.edsoo.ru/HRGVENOPE
TEOpUHU
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 AATPEraTHBIE COCTOSHHS BEICCTBA. 5 https://m.edsoo.ru/HSM355JCH
®da30BbIE IEPEXOBI
Uroro mo pazneny 24
Paznen 4. 9JIEKTPOJIUHAMUKA
4.1 DIIeKTpOCTaTUKA 10 1 1 https://m.edso00.ru/LSRP72QLI
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https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

IToCTOSIHHBIN 3TIEKTPUYECKUN TOK.

4.2 12 https://m.edsoo.ru/GEWTDQXWW
Toxu B pa3nu4HbIX cpenax
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/GEWTDQXWW

11 KITACC

HanmeHnoBaHue pa3jieiioB U TeM

KoaundyecTBO 4acoB

DJIeKTpOHHBIe (HM(ppOBbIE)

Ne i/m Konrpoabnsie | IlpakTHyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThbI
Paznea 1. JIEKTPOANHAMUKA
M C)
11 ATHITHOE HOTe. JICKIpoMATHHTIA 11 1 3 https://m.eds00.ru/Z2Q390NG8
HHAYKIOUA
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CATITTICCIIE 1 SICKTPOMATHITHRIC 9 1 https://m.edso00.ru/3ATLNQKPG6
KoJieOaHus
M
2.2 CHAMIACCINC 1 JNCKIPOMATTITHBIC 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBHI CHIEITUATTBHON TEOPUH

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIBLHOCTHU
Uroro no pazaeny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThI KBAHTOBOM ONTHKHA 6 https://m.edsoo.ru/SWO0VAWQRS
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/[HSBEAOOEA
4.3 AToMHOE SApO 5) https://m.edso00.ru/97MC9DZXQ
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https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Utoro no pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3UKHU 7

https://m.edsoo.ru/SEOD6KXI9

Utoro no pazneny 7

Pasnea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O06o01aroiee TOBTOPCHHE 4 https://m.eds00.ru/0O2JEGZCIM
Wroro no pazneny 4
PeszepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 08
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https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckne
padoThbI

Hdara
H3Y4YeHM s

DJIeKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/IbHbIE PECYPChI

du3mnka — HaykKa 0 MpUpoe.
Hayunbsle MeToAbI TO3HAHMS
OKpYXarolero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Ponb 1 MecTo Qpu3MKH B
(dbopMHpPOBaHUN COBPEMEHHON
Hay4YHOU KapTUHBI MUPA, B
IIPaKTUYECKON JEeATEIbHOCTH
Jonen

https://m.edso0.ru/8HSXWFFVO

MexaHnyeckoe IBIKECHHUE.
OTHOCHUTENLHOCTD
MEXaHUYECKOTO JBHIKCHHS.
[lepemenienue, CKOpoOCTb,
YCKOpEHHUE

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMEpHOE MpsSMONTHHENHHOE
JIBUKEHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE
IIPSMOJIMHEVMHOE IBUKECHUE

https://m.edsoo.ru/MDIDKJOUB

CBoOoHOE TIaZicHHne. Y CKOpeHue
CBOOOIHOTO TaICHUSA

https://m.edsoo.ru/MXPLZIX8J

KpuBonnHeliHOe 1BUXKEHHE.
JIBM>KeHHE MaTepuaabHOU TOUKU
10 OKPYKHOCTHU

https://m.edso0.ru/TFLJ2C4DN
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https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

IIpyuHIUIT OTHOCUTEIIBHOCTH
lNanunes. MuepuuanbHbie
cucreMsl orcueta. [IepBelii 3akoH
Herotona

https://m.edso00.ru/J6QY7N3WN

Macca tena. Cuna. [Ipunnun
cynepro3uiuu cuil. Bropoi
3akoH HeroToHa 1ist
MaTepHAIbHON TOUKHU

https://m.edsoo.ru/BVTNWTAQH

10

Tpetuii 3akon HeroToHa niis
MaTepHUalbHbIX TOUEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOT'O TATOTEHHUS.
Cuna tsxectu. [lepBas
KOCMMYECKasi CKOPOCTb

https://m.edsoo0.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koagdumment
Tpenus. Cuna ConpoTUBIICHUS
NIPY JIBIKEHHUHU TeJla B )KUAKOCTH
WU Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHoe 1
BpalaTeIbHOE JBUKEHUE
a0COJIIOTHO TBEPAOTIO TEA.
MowmeHnT cuibl. 11nedo cuisl.
YcnoBus paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MaTepuabHON TOYKH,
CUCTEMBI MAaTEPUAIIBHBIX TOYECK.
Nmnynbe cuiibl. 3aKoH

https://m.edso00.ru/M5JOTKNWC
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https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

COXPAHEHUS UMITYJIbCA.
PeakTuBHOE IBMXEHUE

16

PaboTa 1 MOIIHOCTD CHIIBL.
Kunetnueckas sneprus
MaTepualbHOU TOUKHU. Teopema
00 U3MEHEHNU KUHETUYECKOI
SHEPrUu

https://m.edso0.ru/J1V59L 28B

17

[ToreHumansHas 3HEprUsl.
[ToTeHumanbHas SHEPrus yupyro
ne(OpMUPOBAHHON MPY>KUHBI.
[ToTenumanbHas sHEPrUs TENIa
BOJIM3M MIOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/RNEXJW4KF

18

IloTeHnuanpHBIC U
HEIOTEHINAIbHbIC CUIIBL. CBI3b
pabOThI HENMOTEHITUATHHBIX CHII C
W3MECHEHHEM MEXaHHMICCKOM
SHEPrUM CUCTEMBI Tel. 3aKOH
COXpaHEHHUS MEXaHUYECKOU
SHEPTruu

https://m.eds00.ru/DA3QVTOXQ

19

JlaGoparopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHHUYECKOW YHEPTUH Tejla Ha
pUMepe pPacTsHKEHUS
PE3MHOBOTO KTyTa»

https://m.edsoo.ru/W1R4R88UG

20

KoHnTtponbHas pabora mo teme
«Kunemaruka. Jlunamuka.
3aKOHbI COXpAHEHUS B

https://m.edsoo.ru/LNM6EK6YY

37



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY

MCXAaHHUKE»

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHHE.

Auddysus

https://m.edsoo0.ru/OEY9VYU2B

22

XapakTep NIBUKEHHUS U
B3aUMOJICUCTBUS YaCTHIL
BeliecTBa. Moaenu CTpoeHus
ra3oB, )KHJIKOCTEH W TBEPBIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyi. KonugyectBo
BenlecTna. [locTosHHas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBeECHE.
Temnepatypa u €€ u3MepeHue.
[ITxana remnepatyp Llenbcus

https://m.edsoo.ru/MWPNY6QA8Z

25

Nneanbnsiii raz 8 MKT.
OcHoBHoe ypaBHenne MKT

https://m.edsoo.ru/UKJFVSBZO

26

27

AOcomoTHas TeMIieparypa Kak
Mepa CpeTHEN KNHETUYECKOU
SHEPTUH JIBUKEHUS MOJIEKYII.
YpaBuenue Menpeneena-
Knaneiipona

3akon JlaneToHa. I'a30BEIe
3aKOHBI

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WBG66I3A

28

JlaboparopHnas paboTa
«HMccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSIHUS
Pa3pEeIKEHHOrO ra3ay

https://m.edso00.ru/35DBLKT96
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https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96

29

M3omnporneccsl B U1eaabHOM Ira3e
U UX rpaduyeckoe
IpeCTaBICHNE

https://m.edsoo0.ru/0ZJ3KZNJ5

30

BryTpennssa sHeprus
TEPMOJIMHAMHUYECKON CUCTEMBI U
CrocoObl €€ U3MEHEHHUS.
KonuuecTBo TemnoTs! u padora.
BuyTtpennsis sneprus
O/IHOATOMHOT'O UEAJIbHOTO raza

https://m.edsoo.ru/9JQITVXI8

31

Bunsl Terionepenauu

https://m.edso0.ru/36JJ120W9

32

VYV neapHas TEIUI0EMKOCTE
BemecTBa. KoanyecTBO TEIIIOTHI
MIpH TeIUIonepeaaye.
AnuabatHsIii porecc

https://m.edso0.ru/5K3Y4H86L

33

IlepBblil 3aKOH TEPMOAVMHAMUKH
1 €ro IPUMEHEHHE K
u3onpoueccam

https://m.edsoo.ru/2H06R3GA8

34

HeoOpaTumMocTh MporieccoB B
npupoae. Bropoii 3akon
TEPMOIMHAMHKH

https://m.edso00.ru/S85LWDFTS8

35

36

[Tpunun gevicteust u KII1/]
TEIIOBOM MaIlIMHBI

Huxn Kapuo u ero KITJ{

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4XPSAO0V7M

37

38

DKOJIOTHYECKUE TTPOOTIEMBI
TETUIOIHEPTETUKH
O6o06maromuit ypok
«MonekynsipHas (pusnka.
OCHOBBI TEPMOAMHAMHUKID)

https://m.edsoo.ru/P07ZMY M8I

https://m.edsoo.ru/9EKZ0DDWP
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https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP

39

KonTponbHas pabota no teme
«MonekynsipHas (pu3nKa.
OCHOBBI TEPMOTUHAMHKIDY

https://m.edsoo.ru/RCARYE6ZX

40

[TapooGpa3zoBanue u
KoHJeHcauus. Vcriapenue n
KHUIICHHE

https://m.edso00.ru/X480Q078EE

41

AOcoiroTHast 1 OTHOCHUTEIbHAS
BIIQYKHOCTH BO3/yXa.
Hacpimennsiit map

https://m.edsoo.ru/98HVAEBMM

42

Trépnoe Teno. Kpucrannmueckue
1 aMmopdHBIC TeTa. AHU3OTPOIHS
CBOMCTB KpUCTaJIOB. XKujukue
KpucTayibl. COBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBneHue u KpucTaIM3ausl.
VYenpHas TEI0TAa INIABICHUS.
Cybnmumarnus

https://m.eds00.ru/OX117G6MR

44

YpaBHeHUE TEIJIOBOTO OaaHca

https://m.edso0.ru/0IlUXGN211

45

DJeKTpu3aIus Tel.
DnekTpuyeckui 3apsia. /IBa Bumaa
AIEKTPUIECKUX 3aPSI0B

https://m.edso00.ru/QJ2S7WSBM

46

[IpoBOAHMKY, TUANEKTPUKU U
IIOJIyTIIPOBOJIHUKH. 3aKOH
COXPaHEHHUS IIEKTPUUYECKOTO
3apsiaa

https://m.edsoo.ru/F3YVPQUYH

47

B3aumopeiicTBue 3apsa10B. 3aKOH
Kynona. Toueunsrii
AIEKTPUYECKUH 3apsi]

https://m.edsoo.ru/5U3BUOTHH
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https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH

48

Hanpssx€HHOCTB 3JIEKTPUYECKOTO
nosst. [IpuHnun cynepnosunuu
ANIEKTPUYECKUX TTosiel. JInHum
HAPSKEHHOCTH

https://m.edsoo.ru/91KAWD2V6

49

PabGota cui
AIEKTPOCTATUYECKOTO TOJISI.
ITorennuan. Pa3zHocts
MOTEHIHAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

HpOBOI{HI/IKI/I U JUBJICKTPUKHU B
QJICKTPOCTATHYCCKOM IT0JIC.
I[I/ISJ'IGKTPI/I‘ICCKaH
MMPOHUIIACMOCTDb

https://m.edso0.ru/12P25312Z

51

OnextpoéMkocTs. Konnencatop

https://m.edsoo.ru/B1UPRD52W

52

DNEKTPOEMKOCTD INIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOI0 KOHJEHcaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGoparophas pabota
"U3mepenue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[Tpunimn geicTBus u
MIpUMEHEHNE KOHJIEHCATOPOB,
KOIMUPOBAJIBHOTO ammapara,
CTPYHWHOI'O IIPUHTEPA.
DneKkTpocTaTHuecKas 3alluTa.
3a3eMIIeHHE AIIEKTPOTPUOOPOB

https://m.eds00.ru/H3Q9PNHYY

55

DNEeKTPUYECKUN TOK, YCIOBUS
€ro CyIECTBOBAHMUS.
[Toctosinubli TOK. Cuita ToKa.

https://m.edsoo.ru/D6Y72A4B7
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Hanpsokenue. ConpoTuBiieHUeE.
3akoH OMa 11 ydacTka Lenu

56

ITocnemoBaTennpHOE,
napajuIeIbHOE, CMEIIAHHOE
COCIIMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota
«/3yueHue cMemanHoro
COEJIMHEHUS PE3UCTOPOBY»

0.5

https://m.edso0.ru/SLKT3UPUR

57

Pabora 1 MOIITHOCTD
AIEKTPUUECKOT0 TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon Oma Jy1s TTOJTHOM
(3aMKHYTOM) 3JIEKTPUUYECKON
nenu. Kopotkoe 3aMbIkaHue.
JlaGopaTtopHnast pabota
«3mepenue DJIC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PezepBHbiii ypok. KonTponbHas

pabota no Teme

"9 n
NeKTpoAruHaMuKa" /

Bcepocculickas nposepodHas

pabora

https://m.edsoo.ru/MEMGEIE5X

60

O6o06maromuit ypok
«DNEKTPOAUHAMHKAY /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/P86MDYO07H

61

DneKTpOHHAas MPOBOJAUMOCTb

https://m.edsoo.ru/WMNNBQL9H
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TBEPABIX METAJUIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh

62

DNEeKTPUUECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoAHMKH, HX
coOcTBEHHas ¥ IpUMeCcHast
npoBoauMocTh. CBOMCTBA Pp—N-
nepexoza. [lonynpoBogHUKOBBIE
IPUOOPHI

https://m.edso00.ru/S55A1DQUR

64

DJEeKTpUUECKUi TOK B pacTBOpax
U pacruiaBax 3JIEKTPOJIUTOB.
DIEeKTPOIUTHYECKAS
JIUCCOIMAIUs. DIEKTPOIIHU3

https://m.edsoo.ru/QUOQUWYV91

65

DIIeKTPUUYECKHM TOK B Ta3ax.
CamocTosITeTbHBIN U
HECaMOCTOSITEJIBHBIN pa3ps.
Monnus. [Tnazma

https://m.edsoo0.ru/2VX2KLFQA

66

DIEKTPUYECKHUE TPUOOPHI U
YCTPOMCTBA U UX MPAKTHICCKOE
npuMmenenue. [IpaBuna TexHuku
0e30macHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbnas pabota no Teme
«Inexrpocraruka. [locTossHHbBIN
3NeKTpuuecKkuid Tok. Toku B
Pa3IUYHBIX CPEIax»»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIit ypok. O600IIarommi

https://m.edsoo.ru/HLOAT6SNU
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ypok o Temam 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

KonrpoJububie
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

Jara
U3yYeHUs

DJIeKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

[TocTosiHHBIE MarHUTBI U UX
B3anMo/ieiicTBie. MarHuTHOE
nose. Bektop MarHuTHOM
UHAYKIUA. JINHUY MarHUTHOMN
WHIYKIAH

https://m.edsoo.ru/4DMOY IJNG6

MaruuTHO€ 1oJie MPOBOIHHUKA C
ToKOM. OnBIT DpcTeaa.
B3anmoneiicTBre NpOBOJHUKOB C
TOKOM

https://m.edso00.ru/1L5CT47FX

Jlaboparopuas paboTa
«/3yueHne MarHuTHOTO MOJISI
KaTYIIKHA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuiia
Awmrnepa. JlabopaTopHas pabora
«HccnenoBanue neiicTBus
MIOCTOSIHHOTO MarHuTa Ha PaMKy
C TOKOM)

https://m.edsoo.ru/UVHDISEX4

JleicTBMEe MarHUTHOTO MOJISI Ha
JBIDKYIIYIOCS 3apsHKEHHYIO
yactuity. Cwia Jlopenma. Pabota
cuiibl JIopeHia

https://m.edsoo.ru/7ABZQGQC9

DOneKTpoMarHuTHasT HHAYKITHUSI.

https://m.edsoo.ru/VA26C9C3J
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IToTok BEKTOpa MarHUTHOU
nHaykuuu. S/1C naayKkumu.
3aKOH AIEKTPOMarHUTHOM
uHaykiuu Papanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHOW MHIYKITUID

https://m.edsoo.ru/XZS5MQCBU

NHnykTuBHOCTE. SIBIEHME
camouHaykiuu. IJ1C
CaMOMHIYKIMH. DHEPIHsl
MarHMTHOTO TOJIS KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110JI€

https://m.edsoo.ru/EOTONSAEA

TexHudeckue yCTpoNuCTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIC
MarHuThbl, 3JIEKTPOMAarHUTHI,
JJEKTPOJBUIraTEIlb, yCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 1€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarsaurtHoe noie.
DneKTpOMarHuTHasi MHAYKIIUS

https://m.edsoo.ru/COBO5BGMC

11

KonTponbhas pabota mo teme
«Mar=uurtHoe 1oJe.
DneKTpOMarHuTHasi MHAYKIIUS

https://m.edso0.ru/8X637ELEU

12

CB00OO/IHBIE MEXaHNYECKUE
koseOaHus. 'apmoHnyeckue
KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIECOaHMI.

https://m.eds00.ru/QY6GYWEVP
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[IpeBpatienue sHepruu

13

JlaGopatopHas pabota
«HccnenoBanye 3aBUCUMOCTH
Mepro/1a MaJbIX KOJIeOaHmit
rpy3a Ha HATH OT JJIMHBI HUTH U
MacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenbHbIi KOHTYP.
CBoOOAHBIC ATIEKTPOMATHUTHBIE
KoJIeOaHHs B HI€aTLHOM
KoJ1e0aTeIbHOM KOHTYDE.
AHanorus Mexay
MeEXaHNIYECKUMH U
AIEKTPOMATrHUTHBIMH
KOJIeOaHHSIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akon
COXpaHECHHUS YHEPTUHU B
UIeaTbHOM KOJIe0aTeTbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

IIpencraBneHue o 3aTyxXaromux
KosiebaHusX. BoiHyX1eHHbIE
MeXaHU4YeCcKue KojaeOaHus.
Pesonanc. BeinyxkeHHBIE
AJIEKTPOMarHuTHbIE KOIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

IlepeMeHHBIN TOK.
CuHycouabHbIi nepeMeHHbIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JIEUCTBYIOIIEE 3HAYECHUE CUJIbI

https://m.edsoo.ru/VDEY XRVUI
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TOKa W HAITPAKCHHUA

18

Tpaucdopmarop. [IponsBoactso,
nepeaaya u norpediieHue
JIEKTPUUECKON SJHEPTUU

https://m.edsoo.ru/1ZWZUL8OK

19

YCTpOUCTBO U IPAKTUYECKOE
MIPUMEHEHHUE AJIEKTPUUYECKOTO
3BOHKA, FeHepaTopa
MEPEMEHHOTO TOKA, JINHUHI
aNEeKTponepeaay

https://m.eds00.ru/93Z12W400

20

DKOJIOTUYECKUE PUCKHU TTPH
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynpTypa ncnonszoBanus
3JIEKTPO3HEPIUU B
MOBCEIHEBHOM KU3HHU

https://m.edsoo.ru/SDUNYKWNO

21

MexaHnyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUsI U
JuiiHA BOJIHEL. [lonepeunsie n
IIPOJOJIbHBIC BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTBh 3BYKa.
I'pomkocTs 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.edso0.ru/Z827Q6V70

23

DNEeKTPOMarHUTHBIE BOJIHBI, UX
cBOMCTBa U cKOpocTh. [lIkana
3JIEKTPOMATrHUTHBIX BOJIH

https://m.edso0.ru/SWB57C06X

24

[TpuHIIMTIBI paIHOCBS3U U
TCIICBUACHUSI. Pa3BI/ITI/Ie CpCI[CTB
cBa3u. Pagunosnokanus

https://m.edso0.ru/2WQTSLGLV
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https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
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25

KonrponsHas padora
«Koiebanus u BOIHBI»

https://m.edsoo.ru/IHURONSOB

26

IIpssMonuHenHOE
pacnpocTpaHEeHHUE CBETA B
oaHOpoaHOM cpene. Toueunbli
HWCTOYHUK cBeTa. JIyu cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OTtpaxeHue cBeTa. 3aKOHbI
oTrpaxxeHus ceerta. [loctpoeHue
M300paXKeHH B MJIOCKOM
3epkaie

https://m.edsoo.ru/IMBKQM22Z

28

[Ipenomnenue ceta. [TonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbli yroa noaHoro
BHYTPEHHETO OTPaKCHUA

https://m.edso0.ru/V49RISTRN

29

Jlaboparopnas pabota
«3mepenune nokazaresns
MIPETOMJICHUS CTEKIIa»

https://m.edsoo0.ru/JO2E1IM1DQ

30

JInn3sl. [locTpoenune
n3o0pakenuii B imn3e. opmyna
TOHKOM JTMH3BL. Y BEJIHUCHUE
JIUH3BI

https://m.edsoo.ru/W2MMS9KJIC

31

JlabopaTtopnas pabota
«HccnenoBanre CBOMCTB
M300paXeHHUH B TUH3AX)

https://m.edsoo.ru/Q1ZCMW980

32

HMucnepcus cBera. CrnoxxHbIN
cocraB Oenoro ceta. L[Ber.
JlaGoparopHas pabota
«Habmonenue qucnepcuun

https://m.edso0.ru/K9OOWVKE11
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CBETa»

33

Wntepdepeniys ceeta.
Hudpaxmus cBera.
JudpakiroHHas pemeTka

https://m.edsoo.ru/C8LCRSEJI

34

[TorepedyHOCTH CBETOBBIX BOJIH.
[Tonspuzanusa ceera

https://m.eds00.ru/Q2118XY0OJ

35

OnTrueckue mpudoOpsl U
YCTPOMCTBA U YCIIOBHS UX
0e30macHOTO MPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

['panuiel npuMEeHUMOCTH
KJTACCUYECKON MEXaHHUKH.
[TocTynatel cnenuanbHOU
TGOpI/II/I OTHOCUTCIIBbHOCTHU

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTENHLHOCTD
OTHOBPEMCHHOCTH. 3aMe,Z[J'ICHI/IC
BPCMCHHU U COKpAICHUC AJIMHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus u UMITyJIbC
PENATUBUCTCKOM YaCTHUIIBI.
CBs13b Macchbl € SHEPrUen u
UMITYJIBCOM. DHEPTHS TOKOS

https://m.edso0.ru/190Z2Y4BUB

39

KonTponbhas padota «OnTuka.
OCHOBBI crielMaIbHOU TEOPUU
OTHOCHUTEJILHOCTH»

https://m.edsoo.ru/L8689JPLI

40

41

®otonsl. opmyna [Inanka.
DHeprus u UMIyJIbC GOoTOHA
OTKpBITHE U UCCIIEIOBAHUE
dbotoaddekra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru/ZL6P16LAQ

https://m.eds00.ru/PGL5XXSRO
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42

3akonsl potodddexra.
VYpaBHeHue DitHIITEHA 17151
dbotoaddekra. «KpacHas
rpanuia» Gotodddexra

https://m.edsoo.ru/YLCK770G8

43

Jasnenne cera. Onwitsr [1. H.
JleOeneBa. Xumudeckoe
JIIENCTBHUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTponucTBa U
MPAKTHYECKOE IPUMEHEHHE:!
¢dboTorIeMEeHT, POTONATUHK,
COJTHEYHas OaTapesi, CBETO IO/

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3aaa4 110 TCME
«DIIEMEHTBI KBAHTOBOM OITHKH)

https://m.edsoo.ru/ZE73A67B1

46

Mopens atoma TomcoHa. OTBITEI
Pesepdopaa o paccesHuto o-
yactull. [LtanerapHas Moenp
aToma

https://m.edsoo.ru/FIC11POHN

47

IToctynater bopa

https://m.edso00.ru/6X7GFHZ9X

48

49

N3nydenue u noriomeHue
(hOTOHOB MpH Mepexo/ie aToma C
OJTHOTO YPOBHSI SHEPTUU Ha
npyroi. Buasl ciekTpoB

BonHoBeIe CBOMCTBA YaCTHII.
Bounnbl ne bporins.
KopnyckynsipHo-BonHOBOM
nyanu3m. ClOHTaHHOE U
BBIHY)KJICHHOE U3ITy4YCHHE

https://m.edsoo.ru/NNSBHZYBE

https://m.eds00.ru/J710TLFCO

50

OTKpbITHE PaJMOAKTUBHOCTH.

https://m.edsoo.ru/TSJFUU3TP
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OmnsiTel Pesepdopraa mo
OIPEICNICHUIO COCTaBa
PaaOaKTUBHOT'O U3TYUCHUA

51

CgoiictBa anbda-, 6era-, raMma-
n3nydeHus. Bnusaaue
PaIMOAKTUBHOCTH Ha KUBBIE
OpraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromnsl. Anbda-pacma.
DNEKTPOHHBINA U IO3UTPOHHBIN
Oera-pacnaj. ['aMMa-usnyuenue

https://m.edsoo.ru/H2XIHOG3E

53

DOHeprus CBA3M HyKJIOHOB B
anpe. SlnepHsie peakuum.
Snepusiii peaxktop. [Ipodaemsl,
MEPCIEKTHBBI, SKOJIOTUIECKHE
aCIIEKThI AJICPHON YHEPreTUKU

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIe YaCTHUIIBI.
OTkphITHE TO3UTPOHA. METO b
HAOIIO/IEHUS ¥ PETUCTPAIUH
3J€MEHTapHbBIX YaCTHII.
Kpyrasiii cron
«DyHIaMEHTAJIbHbIE
B3auMoOJiecTBU. ENUHCTBO
(bu3NIeCcKoil KapTHHBI MUPa»

https://m.edsoo0.ru/SUC62U40A

55

3T3,HI>I paSBI/ITI/ISI aCTpOHOMI/II/I.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHHE
actpoHomuu. Bup 3BE31HOTO

https://m.edsoo.ru/5PXS219VY
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Heba. Co3Be3aus, sipKue 3BE3/IBL,
IIJTaHCTBI, ©X BUAHUMOC
nBrokenne. CotHeyHas cucreMa

56

Comnnre. ConHeunas
AKTUBHOCTB. I/ICTO‘IHI/IK 3H€pFI/II/I
CouHiia u 3B€31

https://m.edsoo.ru/1JZR54JA0

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKHU. 3BE3TBI
IJIaBHOM MOCJIEI0BATEIILHOCTH.
BnyTtpenHee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEeACTaBICHUS O
MIPOUCXOKICHUH U SBOJIIOLINU
Comnnia u 38E311

https://m.edsoo.ru/GGD3W74Z0

58

Muneunsiii [Iyte — Hamma
lNamakTuka. [lonoxenue n
nemwxkenne Comana B ['amakTuke.
lNamakTukn. YE€pHbIE ABIPHI B
AIpax TajJaKkTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. PasOeranue
ranaktuk. Teopus boisbioro

B3phbIBA. PenukToBoe H3JIYUCHHUC.

MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie npo0iaembl
aCTPOHOMHUU

https://m.edsoo.ru/LJHNL2MCF

61

KonrpomnsHas padora
«DIJIeMEeHThl aCTPOHOMMHU U
acTpOPU3UKID»

https://m.eds00.ru/TXTTCT488

62

O6o06maromuii ypok. Poib

https://m.edsoo.ru/\WNJ5CRXYD
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($U3MKU ¥ aCTPOHOMUH B
3KOHOMUYECKOM,
TEXHOJOTHUYECKOM, COIMaTbHOU
Y ATUYECKOH cdepax
NESATETFHOCTH YeJIOBEKA

63

O6o06maromuii ypok. Poib u
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOUN HAyYHOU KapTHUHE
MUpa

https://m.edsoo.ru/2PFPB28UF

64

Oo6o06maromuii ypok. Poib
¢busHuecKoit Teopun B
(OpMUPOBaHUY MTPEICTABICHHIA
0 (pusnueckoi KapTUHE MUpa

https://m.edsoo.ru/Y29SVPCVR
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O6o06matomuit ypok. Mecto
(u3NIeCcKoil KapTHHBI MUPA B
o01eM psiay COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX
MPEJCTABICHUHN O MPUPO/IE

https://m.edsoo.ru/LKNUIKHZH
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Pe3epBHbIil ypok. MarHuTHOE
nosie. DJIEKTpOMarHuTHas
WHAYKIHS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHbIil ypok. OnTuka.
OCHOBBI CHIELIMATILHON TEOpUU
OTHOCUTEIILHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepunsiii ypok. KBanTOBas
¢u3uka. D1eMeHTbl aCTPOHOMUHU
1 acTpoU3NKU

https://m.edsoo.ru/RARQLV0O2]

OBIIEE KOJIMYECTBO YACOB I10

68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeIHero o0mero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TMpHUMEpax poJlib U MecTo (PU3UKH B
(hbopMUPOBaHUHM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YUTHIBATh TPAHUIIBI IPUMEHEHHSI U3yUYEHHBIX (U3UUECKUX MOJIEIEH:
MaTepuaibHas TOYKA, WHEPIHAIbHAS CHCTeMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UICAIBHBIN Ia3; MOAEIN CTPOCHHS I'a30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA BJIEKTPUYECKHN 3apsii — IpU PELICHUU

(I)I/I3I/I‘-ICCKI/IX 3aga4

10.3

Pacnio3naBaTh (usnueckue siBieHUs (MPOIECCh) U OOBICHIATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETHUYECKON Teopuu
CTPOEHHUs BEIIECTBA U  JJIEKTPOJUHAMUKH: PpPaBHOMEPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHENHHOE ABUXKEHHE, CBOOOJIHOE MajJeHHE
Ted, JABW)XEHHE IO OKpPYXHOCTH, HMHEpLHS, B3aUMOJCICTBUE TEI;
muddys3us, OpOYHOBCKOE JBIKEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, U3MEHeHHWe oO0béMa Tel TpU  HArpeBaHHUU
(oxJylax/1eHnu), TEMJOBOE paBHOBECHE, HCIApEHUe, KOHJEHCcalus,
IUTABJICHUE, KPUCTAUIM3alus, KUIIEHHWE, BIAXKHOCTh BO3ZYyXa,
NOBBIILIEHUE JIABJICHU Ta3a [IPU €ro HarpeBaHUM B 3aKPHITOM COCYJE,
CBA3b MEXJIYy IapaMeTpaMU COCTOSHMsI Tra3a B H30IpoLEccax;

QJICKTpU3alus TCII, B3aUMOJICHCTBHE 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKCHHUE, WCIONB3ys (U3HUYCCKUC
BEJIMYMHBL: KOOpPJMHATA, MYTh, MEPEMEUIEHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tejla, CWJa, WMIOYJIbC TeNa, KUHETUYecKas DJHeprus,
MOTEHITMAbHAS DJHEPrus, MexXaHWdeckas paboTa, MeXaHUYeCKas
MOIITHOCTb; TIPHM OTMMCAHUH MTPABUILHO TPAKTOBATH (PHU3WUECKUIA CMBICI
WCIONIb3YEMBIX BEIWYMH, MX O0O3HAUEHUS M EJUHUIIbI, HAXOAWUTh
(hopMyIbl, CBSI3bIBAIONINE TAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BCINMYHMHaAMH

10.5

OnuceIBaTh HN3YYCHHBIC TCIJIOBBIC CBOMCTBA TEI M TEMJIOBBIC

SABJICHUA, HCIIOJIb3Ys (1)I/I3I/I‘IGCKI/I€ BCIIMYMHBI: JaBJICHHC Ta3sa,
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TeMIlepaTypa, CpEIHAs KUHETHYEeCKas DHEPrusi XAa0THYECKOIO
JIBWKCHHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOpPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHAS OJHeprus, pabora rasa,
KO3(QGUIMEHT MO0JIE3HOT0 JAEMCTBUA TEIUIOBOTO JBHUraTels; IpHU
ONMCAHUH MIPaBUIBHO TPaKTOBaTh buznueckuit CMBICJH
UCHOJB3YEMBIX BEIMYMH, MX OOO3HAUYEHUS M EAMHULBI, HAXOAWUTH
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUYUHY C APYTUMHU

BCJIMYHWHaAM

10.6

OnuceiBaTh M3y4YeHHbIE DJEKTPUYECKHE CBOWCTBA BELIECTBA U
JJIEKTpUYECKUE  SBJICHUS  (IPOILECCh), HUCHONb3Yys  (pusnueckue
BEJIMYMHBI: JNEKTPUYECKUM  3apsAl,  DJJICKTPUYECKOEe  TI0JIE,
HaNpPsHKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAJIOB; IIPU
OTIMCaHWU TPABWIBHO TPAKTOBATh (PM3MUECKUI CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, WX O0003HAUeHUS ¥ EIUHHIbI, YKa3bIBaThb (OPMYIIBI,
CBS3BIBAIOIME  JIAHHYIO  (U3UYECKYI0 BEJIMYMHY C JAPYIHMMH

BEiIIMYnHaMun

10.7

10.8

aHAIN3UPOBaTh (U3NYECKUE MPOLECChl M  SIBICHUSA, HCIOJIb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIBL: 3aKOH BCEMUPHOTO TsArotexus, |, |l
u Ill 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOW SHEpPrud,
3aKOH COXpaHEHMs UMITYJIbCa, MPUHIUI CYNEPIO3ULIUN CUJI, TPUHLIUII
paBHONpaBUs MHEPLUUAIBbHBIX CUCTEM  OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEILIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpelHel KHMHETHYECKON HSHEepruy TEIUIOBOTO IBMKEHHS MOJIEKYT ¢
a0COIOTHON TeMIepaTypoi, MEPBbIA 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpAaHEHHUsl DJJEKTPUUYECKOro 3apsiaa, 3akoH KynoHa; npu 3TOoM
pas3yinyath CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIp)XKEHHUE U yCJIOBUS (TPaHULIbI, 00JACTH) IPUMEHUMOCTH

OOBSCHATH OCHOBHBIC TPUHIMUIIBI JACUCTBUS MAalIUH, NMPUOOPOB U

TCXHHUYCCKUX YCTPOﬁCTB; pas3iiniate YCJIOBHUA HUX 0e30ImacHoTo

HCIIOJIb30BaHHUS B IOBCEIHEBHOM KHU3HU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIIEOBAHUIO (PU3NICCKUX SIBJICHUN U
MPOIIECCOB C UCIMOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; MPHU
3ToM (QOopMyIUpOBaTH MpodieMy (3adady) U THUIOTE3Y Yy4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY M3  TPEAJIOKECHHOTO

000py0BaHus, IPOBOAUTH OMBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OcymiecTBiATh TpsMblE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMANBHBINA CIIOCO0 M3MEpPEeHUs U

HCITIOJB30BATh U3BECCTHBIC METOAbI OICHKU HOFpGH.IHOCTCﬁ I/IBMepeHI/Iﬁ
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10.11

HccrnenoBaTh 3aBUCHMOCTH MEXAY (QU3MUECKUMH BEIMYMHAMH C
UCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHHM; IIpU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (UKCHpOBaTh pe3yiabTaThl MNOJYYEHHOM 3aBUCHUMOCTH
(¢u3n4ecKux BEJIMYUH B BUJAE TaOIUI U TPa(UKOB, 1€1aTh BHIBOJIBI MO

pe3ynbTaTaM HCClIeq0BaHUs

10.12

Cobmoate  mpaBuia 0€30MacHOrO  Tpyda TpU  TMPOBEACHUU
UCCIIEIOBaHUM B  paMKax yd4eOHOro OKCIEpPUMEHTa, Yy4eOHO-
HCCIIEIOBATENLCKOM M MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pematp pacuérHbie 3aauM ¢ SABHO 3aJaHHON (DU3MUYECKON MOJENbIO,
UCIONIB3Ysl (pU3MUYecKre 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHAIM3a
YCIOBHSI  3aJaud  BBIOMpATh  (U3UYECKYI0 MOJIeTb, BBIACIATH
¢u3nyeckue BETUYUHBI U (POPMYIIbI, HEOOXOIUMBIE Il €€ peleHHs,
MPOBOJUTH PacU€Thl U OLIEHUBATH PEATbHOCTH MOJTYYEHHOTO 3HAYCHUS

(bu3nuecKoil BeTUIMHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a7a4H: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHUN C ONOpPOM HAa M3YUYEHHbIC

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/ILI6CKI/IC SABJICHUA

10.15

Hcnonp3oBarh MpH  pelmieHHMH Y4eOHBIX 3aJad  COBPEMEHHBIE
UH(QOPMALIMOHHBIE TEXHOJOTHH JUIS TOHMCKA, CTPYKTYPUPOBaHUS,
UHTEpNpETallud U NPEACTaBICHUs Y4eOHOW M Hay4dHO-TIIOIYJISPHOM
UHQOpPMALIUY, TMOITYYEHHOW W3 pa3iIM4YHBIX MCTOUYHUKOB; KPUTHYECKU

aHAIM3UPOBATh IOITY4aeMYyIO HH(POPMAIHIIO

10.16

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM
KU3HU JUIsl o0ecrieueHns: 0€30MacHOCTH MPH OOpallieHu! ¢ mprudopaMu
U TEXHUYCCKHNMH YCTPOHCTBAMH, ISl COXpPAHEHUS 3/I0POBbS U

cOOII0ICHUSI HOPM SKOJIOTMYECKOTO MOBEJIEHUS B OKpPY KaloIlel cpee

10.18

PaGoTaTh B rpynmne ¢ BBIMOJHEHUEM PA3IUYHBIX COIMATIBHBIX POJIEH,
MJIaHUPOBaTh  pabOTy  TPYIIbBI, PalMOHAIBHO  PaCIpPEeNeNsiTh
00sI3aHHOCTH W TUTAHUPOBATh JICSATEIBHOCTh B HECTaHJAPTHBIX
CUTyalUsAX, aJACKBATHO OLIEHMBATh BKJAJ Ka)XXI0r0 M3 YYaCTHUKOB

TPYNIbI B pEeLIeHHE pacCMaTpUBAEMON TPOOIIEMBI

11 KJIACC
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Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble peaMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM POrpaMMBbl CpeiHero o0mero 00pa3oBaHus

111

JleMOHCTpHpOBaTh Ha TMpHUMEpax polb U MecTo (PHU3MKH B
(hopMUPOBaHUHM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEILHOCTU

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3UUECKON KapTHHBI MUPA

11.2

Y4YUTHIBATh TPAHUIIBI IPUMEHEHHS] U3YUYEHHBIX (U3MUECKUX MOJICICH:
TOUCYHBIN AIEKTPUUECKHUI 3apsii, saepHas MOJeNb aToMa, HyKJIOHHas

MO/JIENIb aTOMHOTO si/Ipa MPH PeIIeHUH PU3NIECKUX 3a/1a4

11.3

Pacno3naBath ¢u3uueckue sBICHUS (IIPOLECCH) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMHUKM ¥  KBAaHTOBOH  (DM3UKH:
JNIEKTpHYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMMHYECKOE,
MarHUTHOE  JIGHCTBHSL  TOKa, B3aMMOJICHCTBHE  MAarHUTOB,
9JIEKTPOMArHuTHas WHAYKLUS, JeHcTBUE MArHUTHOTO TIOJIi Ha
OPOBOJHUK C TOKOM U JBWXKYIIMHCS 3apsij, SJIEKTPOMAarHUTHBIE
KoneOaHWss W BOJHBI, MPSIMOJMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpaXeHHe,  HpeloMieHue, uHTepdepeHIus, Audpakuus Hu
MOJISIpU3aLUsl CBETA, JHCIEPCUsl CBETa, (POTORIEKTpUUYECKUH APPeKT
(boTtoapdekrt), cBeTOBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa  BOAOPOJA, €CTECTBEHHass M  HCKYCCTBEHHAs

PaaIuOaKTUBHOCTD

11.4

OnuceiBaTh M3Y4YEHHbIE CBOMCTBa  BellecTBa  (DIEKTPUUECKHE,
MarHuTHbIE, ONTUYECKUE, DJIEKTPUUECKYIO0 MPOBOJAUMOCTD Pa3IHMUHbIX
Cpeln) U DJICKTPOMArHUTHBIE SIBJICHUSI  (TIPOIIECCHI), HCIOJB3YS
(¢u3nueckue  BENUYHMHBL:  OJCKTPUYECKUH  3apsAn, CHiIa  TOKa,
3JIEKTPUYECKOE  HANpPSHKEHHE,  AJIEKTPUUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHimanos, DJIC, pabora Toka, MHIYKIHS MarHUTHOTO
monsi, cuia Awmmepa, cuna JlopeHia, WHIYKTHBHOCTH KaTYIIKH,
SHEPTHsl 3JIEKTPUUECKOTO M MArHUTHOTO TMOJIEH, MEepUoa M YacToTa
Kosie0aHuil B KosiebaTeIbHOM KOHTYpE, 3aps/] U Cujla TOKa B Ipoliecce
FapMOHHYECKHUX AEKTPOMArHUTHBIX KoJeOaHuH, doxycHoe
paccTosiHue W ONTHYECKas CHUJia JUH3bI; MPU OMHCAHUU TPABUIBHO
TPAKTOBAaTh (PU3UYECKUH CMBICT HCIOIB3YEMBIX BEJIMYWH, WX
0003HAUECHHUS W EIOUHHIBI; YyKa3blBaTh (OPMYIbI, CBS3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BETMYUHY C IPYTUMH BEIMYMHAMHU

11.5

OnuceiBaTh HN3Y4YCHHBIC KBAHTOBLIC SABJICHHUA W MPOLCCCHI, UCII0Jb3Ys
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(¢u3nyeckue BEIMUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETa, JHEPrusi M HMIYJIbC (OTOHA, TMEPHOJ
noJlypacriaza, JHEprus CBA3M AaTOMHBIX SI€p; IPHU OIHUCAHUHU
NPaBUJIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIOJIb3YEMbIX BEIHUUH,
X 0003HAUYeHMS] U EAMHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (U3UYECKYI0 BEJIHMUUHY C APYTMMHU BEJIMYMHAMHU, BBIYUCIATH

3HaYeHHe (PU3NUECKON BEITUUUHBI

11.6

AHanmu3upoBaTth (HHU3UYECKHUE TIPOLECCHl U SIBICHHS, HCIOIb3YS
(¢bu3mveckue 3aKOHBI W NpPUHOUINBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO M MAapauIeIbHOIO COEIMHEHHUS MPOBOAHUKOB,
3akoH Jlxoynst — JleHna, 3aKOH 3JEKTPOMArHUTHON MHIYKIMHU, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPAHECHHsI CBETA, 3aKOHBI OTPAKECHHS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHME  OUWHINTEHHA Ui
dbotorddekra, 3aKOH COXpaHCHHS DHEPTrUU, 3aKOH COXPAHCHHS
UMITYJIbCa, 3aKOH COXPAaHEHUs »JJIEKTPUUYECKOTO 3apsja, 3aKOoH
COXpaHEHHSI  MaccoBOrO  4YHWCIa, TOCTyJaTel  bopa, 3akoH
paaMoOaKTUBHOTO paclajaa, TMpuh dOTOM pa3iauvaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE U YCIOBHUS

(TpaHuIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpCI{GJ’IfITL HaIpaBJICHUEC BCKTOpPAa HWHAYKIHWKW MArdHuTHOI'O II0JIA

IIPOBOJHMKA C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna

11.8

CTpOI/ITB n  OIIKMChIBATHb I/1306pa)KeHI/IC, CO31aBacMO€ IIIIOCKHUM

3€pKajioM, TOHKOW JIMH301

11.9

BhITIOMHATE SKCIIEPUMEHTHI TIO UCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C UCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; MPHU
aToM (opmynaupoBaTh mpobiemMy (3amady) M THUIOTE3Y Y4eOHOTO
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  MPEAJIOKECHHOTO

000pyI0BaHUs, TPOBOAUTH OIBIT M (POPMYITUPOBATH BHIBOJIBI

11.10

OcyiecTBisTh MpsIMBIE W KOCBEHHBbIE HW3MEpPEeHHs] (PU3NUECKUX
BEJIMYMH; TPU ATOM BbIOMpATh ONTHUMAJIbHBIN CIOCOO M3MEpPEeHHs U

HCII0JIb30BAaTh U3BCCTHBIC MCTOJAbI OLICHKH HOFpeIHHOCTeﬁ I/I3Mep€HI/1ﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJIB30BAHHEM
OpSAMBIX  HU3MEPEHUH; TpPH 3TOM KOHCTPYMpPOBAaTh  YCTaHOBKY,
(UKCUpOBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BUJE TaOnMI U rpaduKoB, JeaTh BBIBOIBI IO PE3yJbTaTaM

HCCIICAOBaHUA

11.12

CobOmonate mpaBuia 0€30MacHOTO TpPyAa MpH  MPOBEICHUHU
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WCCIICIOBAaHUNA B paMKax Y4eOHOro OJKCIEepUMEHTa, Y4YeOHO-
HCCIIEN0BATENBCKON U MPOEKTHOU AEATENBHOCTU C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U JaOOpaTOPHOTO 000pYy10BaHUS

11.13

Pemate pacuérHble 3a7a4u ¢ SIBHO 3aJaHHOM (DPU3MYECKOH MOEIbIO,
UCHOJb3Ysl (pU3MUECKHE 3aKOHbl M TNPUHIUIBI, HAa OCHOBE aHaIU3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MYECKYIO MOJEIb, BBIACIATDH
¢u3nyeckue BETUYUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHHs,
MIPOBOAUTH PAcU€Thl U OLEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAUEHUs

(hU3UIECKON BETHYUHBI

11.14

11.15

Pemars Ka4eCTBECHHbBIE 3aa4H: BBICTPAaNBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LEMOYKY PACCYKICHUN C OMOpPOM HAa MU3YUYEHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/I€ SIBJICHUA

Hcnonp3oBaTe MOpH  pelIeHMM YYeOHBIX 3aJad  COBPEMEHHBIC
UHQOPMALIMOHHBIE TEXHOJOTMM Ul TOWUCKA, CTPYKTYpUPOBAHMUS,
UHTEpNPETAllud M NPEACTaBICHUs Y4eOHOW M Hay4yHO-IIOIYJISIPHOM
UH(POPMALIUH, TOTYYEHHOW W3 Pa3IMYHBIX MUCTOUYHUKOB; KPHUTUYECKH

aHAJM3UPOBATh MOJTyYyaeMylo HH(POpMAIUIO

11.16

OOBSACHATh NMPUHIUIBI JACHCTBHUS MallWH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuuaTh YCIOBHS WX OE30MACHOTO HWCIOIH30BAHUS B

MMOBCEIHEBHOMN KU3HU

11.17

[IpuBonuTe mpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOJIOTHH

11.18

Hcnonp3oBaTh TEOpETHYECKHE 3HAHUS MO (U3UKE B TMOBCETHEBHOMN
YKU3HM 1)1 o0ecrieueHus: 0€30MacHOCTH MpU OOpaIleHuH ¢ IpudopaMu
U TECXHUYCCKUMU yCTpOﬁCTBaMH, oJid  COXpaHCHUS 3O0pPOBbA U

COOJTIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

11.19

PaGortarbs B rpymie ¢ BBIIOJHEHHWEM PA3JIMYHBIX COIMAJIBHBIX DPOJIEH,
IUTAHUPOBaTh ~ paboOTy  TPYIIBL,  palMOHAIBHO  paclpeaesisiTh
00s3aHHOCTH ¥  TUIAHUPOBATh JEATENBHOCTh B  HECTAHAAPTHBIX
CUTyalusAX, AJECKBAaTHO OLICHUBATh BKJAJ KaXIOT0 M3 YYaCTHUKOB

IPYIIIbI B PELLICHHE PacCMaTpUBAEMOM MPOOIEMBI
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HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3nena

Koa npoBepsiemoro

3JIEMCEHTA

IIpoBepsiemble 3J1eMEHTbI COEPKAHUS

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHUW A

11

1.2

O®uszuka — Hayka o npupoge. Hayunsle
METO/IbI MTO3HAHUS OKpY’Karolero mupa. Pois
DKCIEPUMEHTa M TEOPUM B  IIpolEcce

MO3HAHUS MPUPOIBI. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (GU3NYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ousnyeckue
3aKOHBl U TEOpUHU. ['paHULIBI MPUMEHHUMOCTH
buznyeckux 3aKOHOB. [IpuHIMN
COOTBeTCTBUS. Pomb M Mecro Qu3uku B
dbopMHupOBaHUH COBPEMEHHOM Hay4YyHOU
KApTUHBI MHpa, B MPAKTUYECKOU

NEATENbHOCTH JIIOJIEN

MEXAHHKA

KMHEMATHUKA

211

Mexanndeckoe JBHXKCHUC. OTHOCUTENHHOCTh
MCXaHHUYCCKOIo ABHKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

212

[lepemenienre, CKOpOCTh (CpeaHsisi CKOPOCTb,
MTHOBEHHasi  CKOPOCTh) W YCKOpEHHE
MaTepUalbHOW TOYKH, UX MPOEKIHMH HAa OCHU
CHUCTEMBI KOOpAHMHAT. Cnoxenue

HepeMeH_[CHI/Iﬁ H CJIOXKCHHUC CKOpOCTeI;'I

2.13

PaBromepHOE u PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKEHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpeHus, IIyTH u HepEMEILECHUS

MaTepHaHBHOﬁ TOYKH OT BpCMCHU

214

CBoOoaHoOe majieHue. Y CKOpeHHue CBOOOTHOTO

naacHu:A
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2.15

KpuBonunerinoe paBuwxkeHue. PaBHOMepHOe
JIBIDKEHHE  MaTepUalbHOM  TOYKHM  TIO
OKpPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHas
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTEIIFHOE YCKOPEHHE

2.16

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
JABVOKCHUC CHaApAa0B, HCIHBIC W PEMCHHLIC

nepeaadu

2.1.7

[IpakTrueckue paboTsI. H3mepenue
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOLICHUS MEXIY IyTSIMH, IPOUIECHHBIMU
TEJIOM  3a  IIOCJIEOBATEIbHBIE  PaBHBIC
IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JBUKCHUM C HA4YaJIbHOM CKOPOCTBIO, PaBHOU
Hy10. M3yueHue NBMKEHUS LIApUKA B BA3KOU
xuakoctu.  M3ydeHwe  IBWKEHHsA — Tena,

6pOI.HeHH01" O TOPU3OHTAJIBHO

2.2

JUHAMUKA

221

ITpuHIMN OTHOCHUTEIILHOCTH lanunes.
Ilepsoeiii 3akoH Hbrorona. MHepruanbHble

CUCTEMEI OTCUETa

2.2.2

Macca tena. Cuna. IlpuHnun cynepnosuuuu

CHJI

2.2.3

Bropoi1 3akoH HproToHa 11 MarepualbHOU
TOYKH B WHEPIUAIBHOW CHCTEME OTCYETA
(UCO). Tpermit 3akon Helorona mns

MaTCpHAJIBHBIX TOYCK

224

3aKoH BCEMUPHOI'O TATOTCHUA. Cunita TSHKECTH.

[lepBas kocmuueckast ckopocTs. Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJAa  TpPEHUS  IIOKOSL.
Koapduument tpenus. Cuna conpoTHBIECHUS

IIpU ABMXKCHUH TEJIA B XKUAKOCTHU WUJIU ra3c
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2.2.7

HOCTyrIaTeJ'IBHOG M BpamaTcJIbHOC ABUXKCHHUEC

abCoIIOTHO TBEPOTO Tea

2.2.8

MOMCHT CHUJIBI OTHOCHUTCIBHO OCHU BpaHlCHI/IfI.
[Tnedo cwitbl. YCIIOBUS paBHOBECHS TBEPIOTO
teaa B 1CO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOIIIUITHHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue padoTel. U3yueHne ABUIKEHUS
Opycka 10 HaKJIOHHON TUIOCKOCTH TOJ
JIEMCTBHEM HECKOJIbKMX cui. MccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaedopMupyeMOl MpyKHHE U PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX JAeopmarium.

UccnenoBanue yciaoBuid paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpalliICHUA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

231

Nmnynbc maTepuanbHOW TOYKH, CHUCTEMBI
MaTepUAIBHBIX TO4YeK. MMIynec cuiel u

HU3MCHCHUC UMITYJIbCa TCJIa

2.3.2

3akoH coxpaHeHus umnyisca B HCO.

PeaxkTuBHOE OBUMKEHHUE

2.3.3

Pabota crtet

234

MorHocTh CHUIBI

2.35

Kunernmueckas OHEpIUid MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KUHETHUYECKOU YHEPTUU

2.3.6

[TorenmmansHass sHeprusa. IloTeHuManbHas
SHEprus yIpyro nehopMUpPOBaHHON
npykuHbl. [loTeHIManbHAss JHEPrus Tela

BOJIM3H MOBECPXHOCTU 3emim

2.3.7

HOTGHHI/IaJIBHBIe N HCIIOTCHIMAJIBbHBIC CHIIBI.
CBs3b pa6OTBI HCIMMOTCHIHAJIBHBIX CHJI C
HN3MCHCHHUECM MEXaHUYECKOI SHECPIrUn
CHCTCMBI TECII. 3aKkoH COXpPAaHCHUA

MEXaHUYECKON SHEPTUU
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2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckue yCTpoicTBa: IBM)KEHUE PaKeT,

2.3.9
BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[Ipaktuueckne paboTel. W3yueHue CBs3M
2310 CKOpPOCTEM Tel IIpU HEYyIpyrom yzape.

UccnenoBanue cBsi3u  paboOThl  CHJIBI  C

W3MCHCHHEM MEXaHHYCCKOM SHEPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPHU

3.11

OcHOBHBIE MOJIOKECHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOpHH. bpoyHoBckoe
newkenue. uddysus. Xapakrep IBHKESHUS U

BSaHMOI[eﬁCTBHH qaCTHll BCIICCTBA

3.1.2

Mogenu CTpo€HMS Ta30B, XKUIAKOCTEH U
TBEPABIX TeN W  OOBSCHEHHE CBOMCTB

BEILIECTBA HA OCHOBE ITUX MOJeIeH

3.1.3

Macca wmonekyn. KonudecTBo —BeriecTsa.

[TocTostnHas ABoraapo

3.14

TermmoBoe paBHOBecue. Temmeparypa u €€

m3mepenue. [llkana remnepatyp Lenbcus

3.15

Mopnens  upeanpHOro  rasa.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpPHU UICATIBHOI'O Ir'a3a

3.1.6

AOGcomoTHas TemrepaTypa Kak Mepa cpeaHein
KUHETHYECKON PHEPIUU TEIJIOBOTO JBHXKEHHS

yactul rasa. [kama remneparyp KenbBuna

3.1.7

VpaBuenue Kianeiipona — MeHaeneesa.

3akoH JlanbToHa

3.18

I'a30BBIC 3aKOHEI. HSOHpOHCCCH B UJCaJIbHOM
ra3c¢ C INOCTOAHHBIM KOJIHMYCCTBOM BCHICCTBA:

U30TepMa, U30X0pa, n3obdapa

3.19

Texnuueckue yCTpoiicTBa: TEPMOMETD,

OGapomerp

3.1.10

[Ipaktuyeckue paboTsl. M3MepeHue macchbl
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BO3/JyXa B KJIacCHOM komHate. MccnenoBanue
3aBUCUMOCTH MEXy NapaMeTpaMH COCTOSHUSA

pa3pe)eHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKHA

3.2.1

TepMmoauHaMuueckass cucreMa. BHyTpeHH:A
SHEPIHUsl TEPMOJMHAMMYECKOM CHUCTEMBI H

CIIOCOOBI €€ U3MEHEHUS

3.2.2

KonunuectBo Ternotel u paborta. BHyTpeHHss

OHEPIrus OAHOATOMHOI'O UACAJIBLHOIO I'a3a

3.2.3

Buasl Ttemnonepenauu: TEMJIONPOBOIHOCTD,
KOHBEKIIWs, H3TydeHue. TermtoéMKOCTh Tena.
VnaenpHass TEIIOEMKOCTL BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIOIICPpCAAdC

3.24

IIepBslit 3ak0H TepmoauHaMuKU. [IpumMeHenue
IIEPBOTO 3aKOHa TEPMOJUHAMUKHU K
u3omnpoueccaMm. I'paduueckas nHTepHpeTays

paboThl Taza

3.25

TeroBble mammHbl. [IpUHIUIIBL  IEWCTBUSA
TEIUIOBbIX MamuH. [IpeobpazoBanusi sHepruu
B TEmIoBbIX MammHax. Koaddumment
nosiesHoro  nedctBus  (mamee —  KILJ)

terioBoi MammuHbl. [{uki Kapuo u ero KII1/]

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeobOpatumocTs  mporieccoB B MPUPOJIE.
TerutoBeie JIIBUTATENN. DKOJIOTHYECKHE

HpO6J’IGMLI TCINIOOHCPICTUKHU

3.2.7

Texuuueckue YCTPOMICTBA: JBUTaTEINb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOANUJIbHUK, KOHAUITHUOHCD

3.2.8

[IpakTrueckue pabotTel. U3mepenue yaenbHOn

TEIUIOEMKOCTH

3.3

ATPETATHBIE COCTOAHNMA BEHIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHneHcanus. Vicnapenue

" KHUIICHHUE. VY nenbHas TeIIoTa

66




napooOpa3zoBaHHs. 3aBUCUMOCTh TEMIIEPATypPhl

KUIICHUSA OT JAaBJICHHUA

3.3.2

AOCOIOTHAA YW OTHOCHUTENBbHAS BIIAXKHOCTD

BO311yxa. HachelieHHslil map

3.3.3

TBépmoe  Teno. Kpucrannuueckue  u
aMmopdHbBIe Tenma. AHH30TPONMHUS  CBOMCTB
KPHCTAJUIOB. Kunkue KPUCTAaJUIBL.

COBpeMeHHBIe MaTCpHaJbl

3.34

IInaBienue wu KpucTtaJuii3alus. VY nenbHas

TeruioTa muasieHus. Cyonumanus

3.35

YpaBHeHHE TEIJIOBOTO OaaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUIPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUU
IIOJIY4EHHUS] COBPEMEHHBIX MAaTEPUAIOB, B TOM

YHUCJIE HAHOMATCpHaJI0B, U HAHOTEXHOJIOTINU

3.3.7

[IpakTrueckue paboTHI. N3mepenue

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

DnekTpu3auus Ten. JieKTpudeckuit 3apsia. IBa

BUIa DJICKTPUYICCKHUX 3apsA10B

412

4.1.3

[IpoBoHMKH, JHUDIEKTPUKHA "

MOJIYITPOBOAHUKHA

3aKOH COXpaHEHHMsI JIEKTPUUECKOTO 3apsiia

414

Bzaumopeiictue 3apsanoB. 3akoH Kynona

415

ONeKTpUYecKoe  IoJe. Hampspxk€HHOCTD
DJIEKTPUYECKOIO IOJIA. [TpuHDHN
cynepno3uumu. JIMHMM  HanpsKEHHOCTH

QJICKTPHUYCCKOIO ITOJIA

4.1.6

PabGora cun QJICKTPOCTATUYCCKOI'O  ITIOJIA.

ITorenuuain. Pa3HocTh MOTEHIIMATIOB

4.1.7

HpOBO)IHI/IKI/I U OUBJICKTPUKKU B IIOCTOSHHOM
QJICKTPHUYCCKOM II0JIC. I[I/IBJICKTPI/I‘ICCKEIH

IMPOHUIACMOCTDb
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DIEKTPOEMKOCTb. Konpencarop.

4.1.8 ONEeKTPOEMKOCTh IUIOCKOTO  KOHIEHCATOPA.
OHeprust 3apsKEHHOr0 KOH/IEHCaTopa
TexHuueckue  ycTpoWCTBa:  3JEKTPOCKOII,
419 AIIEKTPOMETP, DJIEKTPOCTATUUECKas 3alluTa,
o 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP,
KCEpPOKC, CTPYWHBIN IPUHTEP
4110 [IpakTyeckue paboTHI. N3mepenne

AIEKTPOEMKOCTH KOHJIEHCATOPa

4.2

IIOCTOSHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CyIICCTBOBAaHUA IIOCTOSIHHOI'O

421 3JIEKTPUYECKOTo ToKa. McTounuku Toka. Cuna
Toka. [TocTosiHHBIN TOK
422 Hampsioxenue. 3akon Oma i1 ydacTka 1enu
423 DIEKTPUYECKOE COMNPOTUBIIEHUE. Y IeNbHOE
o COIIPOTHBIICHUE BELIECTBA
424 [locnenoBarenbHoOe, napasuieNbHoe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota anekTpuueckoro Toka. 3akoH J[koyis
4.2.5
— Jlenua
4.2.6 MOIIHOCTB 3JEKTPUIYECKOTO TOKA
snekTpoiaBkymas cuna (manee — I/C) u
427 BHYTPEHHEE CONPOTHBIICHHE MCTOYHHKA TOKA.
o 3akon Owma [ TONHOM  (3aMKHYTOW)
3eKTpudeckoi nenu. Koporkoe 3ambikanue
DneKTpoHHas MPOBOANMOCTh TBEPABIX
128 METAIIJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METAaJIJIOB oT TEMIEPaTypHI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuid TOk B Bakyyme. CBolicTBa
o AIEKTPOHHBIX ITYyYKOB
4310 [omynpoBoanuku. CoOCTBEHHAs! M IPUMECHAs

MPOBOJIMMOCTh TOJIYIPOBOJHUKOB. CBOMCTBa
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p-n nepexoaa. [lomynpoBoiHUKOBbIE TPUOOPHI

4211

DNEeKTpUYeCKUd  TOK B DJIEKTPOJIUTAX.
DIEeKTPOIUTHYECKAs JTUCCOITHAITHSI.

DIIEKTPOIIN3

4.2.12

DIIEKTPUYECKUMA TOK B rasax.
CaMOCTOSTENbHBIA M HECAMOCTOSTEIBLHBIA
paspsa. PasnuyHble THNBI CaMOCTOSITEIBLHOIO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBA: aMmIepmerp,
BOJITMETP, pEOCTaT, HCTOYHUKU  TOKa,
3JIEKTpOHArpeBaTeNIbHbIE puoopHI,
3IEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBIH TNO],
TEPMHCTOPbI U (hoTOpE3UCTOPHI,

HOJ’IyTIpOBO,[[HPIKOBLIﬁ Auoa, ralbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3zyuenue
CMEIIaHHOTO COEINHEHUS PE3UCTOPOB.

N3mepenne OJIC wucCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnpoTtuBieHus. HaOmonenue

AIEKTPOIIH3A

11 KJIACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemble 3J1IeMEHThI COAEPKAHNUS

4

OJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS MHAYKIUA

43.1

ITocTtosiHHBIE MarHuThbl. B3amMmopaelicTBue

IIOCTOSSHHBIX MaroHuToB

4.3

4.3.2

MaruutHoe mone. BekTtop MarHMTHOM
uHayknuu.  [lpunoun — cyneprno3unuu.
Jluaum MarnutHOM wuHAYKUMU. KapTuna
JVUHUM  MarHUTHOM  MHAYKIMU  TIOJA

INOCTOAHHBIX MaroHuTOB

4.3.3

MarnutHoe 10JI€ NPOBOAHMKA C TOKOM.
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KapTtuna nuHuid Mo IJIMHHOTO MPSMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHMKA, KATYIIKU C TOKOM. OmbIT

Opcrena. BzaumoaeincTeie nNpoBOIHUKOB C

TOKOM
434 Cwia AMnepa, €€ MOyJb U HAPABIICHHUE
Cuua JlopeHiia, €€ MOyJb U HaIrpaBJiCHUE.
JIBm>keHue  3apspDKEHHOM — 4acTUIBI B
435
OJIHOPOJIHOM MarHutHoM mnoje. Pabora
cunel JlopeHna
4.3.6 SIBneHune 3neKTpOMarHuTHON MHAYKIIUU
4.3.7 [ToTox BekTOpa MAarHUTHOW WHIYKIIUN
O/C MHIYKUHUU. 3aKkoH
43.8 .
AJIEKTPOMArHUTHOW MHAYKIMH Dapaes
BuxpeBoe »snextpuueckoe mose. IJIC
WHAYKIIUA B TPOBOJHUKE, JABIKYIIEMCS
4.3.9
MOCTYNATEIFHO B OJHOPOJHOM MAarHUTHOM
oJie
4.3.10 [IpaBuio Jlenia
NHnyKTUBHOCTD. SIBIIEHME CaMOUHIYKIIMH.
43.11
O/1C camouHIyKIUK
DHepruss MAarHUTHOTO IOl KaTyIIKH C
43.12
TOKOM
4.3.13 DIEKTPOMAarHUTHOE T0JIe
TexHudeckne  yCTPOWCTBA:  IOCTOSHHBIC
MAarHUTEI, AIIEKTPOMATHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHUTEITH
AIIEMEHTAPHBIX YACTHUII, MHTyKIIMOHHAS M€Yb
[IpakTnyeckue paboTHI. Nzyuenue
MArHUTHOTO TIONISI KATYIIKH C TOKOM.
4.3.15 HccnenoBanne OEUCTBUA  ITOCTOSHHOTO

MarauTa Ha paMKy € TOKOM. HccnenoBanue

SIBJIICHUA BHGKTpOMaFHHTHOﬁ HHAYKIIUA

KOJIEBAHWA 11 BOJIHBI
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5.1

MEXAHUYECKUE N ODJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenbHas  cucrema. CBOOOIHBIE
KojeOanus. ['apMoHMYECKHE KoJeOaHusl.
[lepuon, wyactoTa, ammuTyaa W ¢asza

KOJIeOaHUI

5.1.2

[Ipy)XxnHHBI MasATHUK. MaremaTu4ecKuin

MasTHHUK

5.1.3

VYpaBHEHHE TapMOHWYECKHUX KOJICOAHUH.
Kunematnueckoe u JAHAMUYECKOE

ONIMCAaHUE KOJIe0ATENbHOTO IBUKCHUS

5.1.4

[IpeBpaiienue SHEpPruu npu
FapMOHMYECKHX  KOJeOaHUsX. Cas3pb
aMILIATY b Kosie0aHui HCXOHOU
BEJIMUMHBI C aMIUTUTyJaMHu KoyieOaHUil eé

CKOPOCTH U YCKOPCHUA

5.1.5

KoneGarenbubiii  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIe0aHus B
UealbHOM  KOJIeOATeTbHOM  KOHTYpe.
AHanorus MeXIy MEXaHHYECKUMH |
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMH.

®opmyna Tomcona

5.1.6

3aKoH COXpaHCHHA SHCPIrud B HACAJIbHOM

K0JIe0aTeIbHOM KOHTYpE

9.1.7

BriHyX/1eHHBIE MEXaHUYEeCKHe KOJIeOaHuUsI.
Pe3onanc. Pe3onancnas KpHBasl.
BoinyxieHHbIE 3JIEKTPOMAarHUTHbIE

KOJIEOAHMSI.

5.1.8

Ilepemennbii  TOK.  CHHYyCOMAAIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocCTE MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEUCTBYIOLEE 3HAYEHUE

CHJIBI TOKA W HAIIPSIHKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTBoO,

nepenada U MOTpeOJICHHE 3JICKTPUUYCCKOM
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SHEPruu. OKOJOTHYECKHE PUCKH TpH
MIPOU3BOJACTBE DJIEKTPUUYECKOW HHEPTHUU.
KynbTypa ncnosib30BaHus 31€KTPOIHEPTHU

B IIOBCEIHEBHOM KHU3HU

TexHuueckue ycTponcTBa: ceiicmorpad,

5.1.11 3JIEKTPUYECKUI 3BOHOK, JUHUT
aJIeKTpoIepeaayd
[Mpaktuueckue pabotel. MccnemoBanue
3aBUCHMOCTH TIEPHOJa MAJIBIX KOJICOaHHI
5112 T'py3a Ha HUTHU OT AJIMHBI HUTU M MAaCChI

rpy3a. MccnenoBanue NepeMEHHOTO TOKa B
LEeNU U3 IOCIeI0BaTEeIbHO COEIUHEHHBIX

KOHJACHCATOpa, KaTYIIKH U PE3UCTOpa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, yCIIOBUS
pactpoctpanenus. Ilepuon. Ckopocthb
pacrpocTpaHeHHss ¥ JJIMHA  BOJIHBL

HOI'Iepe'-IHI)IG H IPOAOJIbHBIC BOJTHEI

5.2.2

HNuTtepdepenmus u Tudpakus

MECXaHUYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKka

5.2.4

DNeKTPOMarHUTHBIE  BOJHBI. Y CIIOBUS
U3JIYYCHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuas opuenTanus BexktopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.2.5

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MPETOMIICHHE, IOJIIPH3ALNS,
mudpakuus, wuHTepdepenuus. CropocTb

QJICKTPOMAarauTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATHUTHBIX BOJIH.
[IprMeHeHre 3IEKTPOMAarHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

HpI/IHI_[I/IHI)I pPaaroCBsA3U W TCIICBHUICHHA.
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Pagnonokarnus. DJIEKTPOMarHuTHOE

3arpsA3HCHHUC OI(py}KaIOH_[CI\/'I Cpeabl

5.2.8

TexHuueckue yCTpPOWCTBA: MY3BIKAJIBHBIC
WHCTPYMEHTHI, yJIBTpa3ByKOBas
IUAarHOCTHKa B TEXHUKE M MEIULIHHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBH30D,

aHTeHHa, Tenedon, CBU-neun

5.3

OIITHUKA

5.3.1

[IpssMonuHEHOE pacnpoCTpaHEHUE CBETa

B OJIHOpOJHOM cpene. Jyu cBeTa

5.3.2

OtpaxkeHre cBeTa. 3aKOHBbI OTPaXKEHHUS
cBera. [loctpoenne n300paxeHuii B TIIOCKOM

3epKasie

5.3.3

[penomienne cBeta. 3aKkOHBI TPEIIOMIICHHS
cBera. AOCOIIOTHBIA oKasareib

MMPCIIOMJICHU A

5.34

[Tommoe BHYTpPEHHEE OTpaKECHUE.
[IpenenbHbId yros MOJHOIO BHYTPEHHETO

OTpaKEHUS

5.35

Hucnepcust  cBera. ClOXHBIM  cocTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniue U pacceuBaronIue JTUH3HI.
Tonkass nunH3a. DOKyCcHOE paccTosHUE U
ONTHYECKass  CuWila  TOHKOW  JIMH3BIL.
[MocTpoenne m300pakeHNi B COOMPAIOIITINX
U pacceuBarommx JinH3ax. Dopmyna
TOHKOM JIMH3BI. YBEIMUCHHE, JaBacMoe

JINH30H

5.3.7

[Ipenensl IpUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

Uurepdepennus cBera. KorepeHTHbIC
UCTOYHUKHU. VYcenosus HAOJIIOICHUS
MaKCHMYMOB u MUHHMYMOB B

UHTep(EPEHIIMOHHON KapTHHE OT JBYX
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CI/IH(baSHI)IX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmus  cBera.  Judpakumonnas

peméTka. YcinoBue HaOMIOJEHUS TIaBHBIX

5.3.9 MaKCUMYyMOB npu aJIeHun
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(HPaKIMOHHYIO PEIIETKY
5.3.10 [Monsipuzanus cera
TexHuueckue yCTpOWCTBAa: OYKH, JIyIa,
doroanmapaT, MNPOEKIIMOHHBIA ammapar,
53.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OTTHKA, T paKIMOHHAs pemérka,
MOJISIPOU]]
[IpakTueckue paboThI. N3mepenue
5310 nokasatens mnpesnomienus. MccrnenoBanue

CBOMCTB  HM300paXCHMH B  JIMH3AX.

HaGmronenue pucriepcun cBera

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTU

6.1

I'panunel npuMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. [Tocrynatel TEOPUHU
OTHOCHUTEJILHOCTH: MHBapHUaHTHOCTh
MOJyJIi CKOPOCTM CB€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTENBHOCTh OIHOBPCMCHHOCTH.
3aMeIlJ'ICHI/Ie BPpEMCHU U  COKpAIICHUC

JUTHHBI

6.3

6.4

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
CBs3b Macchl C PHEpPruedl UM UMILYJIbCOM
CBOOOAHOM YacTUIbl. OHEprusi IMOKOA

CBOOOJHOI YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

7.1.1

RJIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. PopMmyia I[lnanka cBs3u 3HEprun
¢oToHa C e€ro 4acTtoTod. OHeprus u

UMITYJIbC (POTOHA
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7.1.2

OTtkpeiTHE U UccnenoBanne Gpororddexra.
OmnpITEI AT. Cronerosa. 3aKOHBI

dboTtordekra

7.1.3

714

YpaBHeHue OUHIITENHA IUIA
dororddekra. «Kpachas TPaHUIIA»

doTtordekra

Hasnenune ceera. OnbiTel [1.H. JleGenera

7.15

XUMHUYECKOE NeCTBUE CBETA

7.1.6

Texuuueckue ycTpoucTBa: (HOTOIIEMEHT,
doTomaTuuk, COJTHEYHas Oarapes,

CBETOOHOI

7.2

7.3

CTPOEHUE ATOMA

7.2.1

Mopens atoma TomcoHa. OOBITEI
Pesepdopna o uccnenoBaHuIo CTPOCHUS

aToMa. HnaHeTapHasl MOJ€CJIb aTOMa

7.2.2

[Toctynatet bopa. N3nyuenne u
norjionieHrne (GOTOHOB TIPU  TMEPEXOe
aToMa C OJHOIO YPOBHsS OJHEPruM Ha
npyroi. Bunbl ciektpoB. CrieKTp ypoBHEM

OHCPIur aToOMa BOAOpOJ1a

7.2.3

BonnoBeie cBolicTBa yactuill. BoaHbl 1€
Bporins. KopmyckynsipHO-BOJHOBO#M
nyanusM. Jludpakius 3IEeKTpOHOB Ha

KpHucCTajljiax

7.2.4

CroHTa"HHOE U BBIHYKACHHOC H3JIYUCHHUC.

YcTpoiicTBO U pUHLIKIT paboOTHI Jia3epa

7.2.5

TexHuueckue ycTpOMCTBA: CHEKTPATbHBIN
aHaJIU3 (CIEKTPOCKOII), Jla3ep, KBAHTOBBIN

KOMITBIOTED

7.2.6

[Ipaktnyeckne  pabotel.  HabOmionenue

JMHEHYaToro CreKkTpa

ATOMHOE A1PO

7.3.1

Metoapl HAOMIONEHUST W PETUCTPAIUU

9JICMCHTAPHBIX YaCTHUILL
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7.3.2

OTKpBITHE  PAaJIUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuo cocTaBa
paauoakTUBHOrO  m3inydyeHus. CBoHCTBa
anbga-, 6era-, raMmma-u3nydeHus. BrnusHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MBbI

7.3.3

OTKppITHE  NPOTOHAa W HEUTpOHA.
Hyxnonnas monens siapa ['eitzenOepra —
WBanenko. 3apsan anpa. MaccoBoe 4McIo

anpa. N3oTtomnsl

7.3.4

Anbda-pacma. DNEeKTPOHHBINA u
MTO3UTPOHHBIN Oera-pacma. T"amma-
U3JIy4CHHE. 3akoH paaroaKTUBHOTO

pacmana

7.3.5

OHeprus CBS3M HYKIOHOB B  siIpe.

Snepubie cunbl. Jlepekt Macchl siapa

7.3.6

Snepuble peakuuu. JleleHHE U CUHTE3

aaep

7.3.7

Snepubiii peakTop. TepmosinepHbIi
cuHre3. [IpoGiieMbl M  NIEPCHEKTHUBHI
AEPHON  DHEPreTHKU. JKOJOTHYECKHE

ACMEKThI IEPHOM SHEPIeTUKU

7.3.8

OnemeHTapHble  4acTUlbl.  OTKpBITHE
MO3UTPOHA. dyHIaMeHTaIbHbIE

B3aUMOJIENCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
KaMepa BuiabCoHa, sIOEpHBIM  peakTop,

aToMHas bom0a

7.3.10

[Tpaktuueckue pabotel. HMccnenoBanue

TPEKOB 4acCTUIL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Besmusi, sIpKHe

3Bé3I[I>I, IJIaHETHI, X BUAUMOC IBUKCHUC

8.2

Conneunass cucrema. llimaHeTsl 3eMHOU
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TpYIIIIGI. IInaHeTHI-THTaHTHI u ux
CIIYTHUKH, KAPJIMKOBBIC IIJIAHCTHI. Mariesie

Testa COTHEYHOM CUCTEMEI

8.3

Connne, d¢otochepa u  armocdepa.

ConHeuHast akTUBHOCTD

8.4

Wctounuk sHeprun ConHIa U 3BE3T

8.5

3BE31bI, MX OCHOBHBIE XapPAKTEPUCTHKH:
Macca, CBETMMOCTb, paJnyc, TeMIeparypa,
ux B3aMMOCBSI3b. Juarpamma
«CIIEKTPAJIbHBIA  KJIACC —  CBETUMOCTBY.
3BE30bl IVIABHOM  IOCJIENOBATEIbHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTB» JUIA

3BE3]1 IVIAaBHOM MOCJIEN0BATENLHOCTH

8.6

BuyTpennee CTpOEHUE 3BE3.
CoBpemeHHbBIE IIPEACTaBIICHUS 0
HPOUCXOXKICHUH U 3Bomonuu CosHIa U 3BE3N.

OTanel )KU3HU 3BE3]T

8.7

Mineunsiii  Ilyre — Hama [amakTuka.
CnupanbHas  crpyktypa  ['amaktuky,
pacnpenesnieHue 3BE31, rasa M IbUIH.
IMonoxxenne wu nBwxkenne CoiaHoa B
lanaktuke. Ilmockas wu  cdepuueckas

noacucTemMsl I'anakTuku

8.8

Tuner ramaxtuk. PaguoranakTuku H

KBa3apbl. UEpHBIE IBIPHI B AIpax TajJaKkTUK

8.9

Bceenennas.  Pacmmupenue  BceeneHHom.
3akon XaOb6ma. Pasz0eranue raiakTuk.
Bospact u pagmyc BcenenHoi, Tteopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bceenennoi». PenukroBoe usinyuyenue

8.10

MacmtabHast  cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménusie mpoOiiembl

ACTPOHOMUHU
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YUYEBHO-METOJANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI VIS YUEHUKA
Msikumes T.S., byxosueB b.b., Corckuit H.H. / Ilog pexn. [lapdentbeBoii
H.A., ®usuka, 10 knace, U3gatensctBo "[Ipocsemnienue”

MskumeB T.5., Byxoenes b.b./ ITox pen. IMappentreBoit H.A., ®usuka, 11
kiacc, zparensctBo "lIpocBemenue”

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

VYuuBepcanbHas oubauorexa « [ {OK»
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