MYHUIHUITAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJAEHUE
«MAJJOBUIHEHCKAS CPEJHSASA OBIIEOBPA3ZOBATEJIBHAS LIIKOJIA
UMEHMU CEJIUMOBA MYCTA®bI BEUCOBHUYA»
BAXUNCAPAMCKOI'O PAMOHA PECITYBJINKH KPBIM

PACCMOTPEHO COITTACOBAHO YTBEPXJIEHO
Ha 3acefanuu [LIMO 3aMecTUTENh Hupexrop MBOY
PykoBogutens HHIMO nupekropa no YBP «ManosunaeHckass COII um.
CenumoBa M.B.»
JI.B.TutoBa bepkyrosa I1.B. JI.A IlyukoBa
« » 2025 .

IIporokon Ne 1 or [Tpuxa3 Ne221 ot 28.08.2025r

25.08.2025t.

PABOYAS ITPOT'PAMMA

(ID 7134350)

yueOHoro npeamera «@usuka. bazoBblii ypoBeHb»

1utst ooyuatomuxes 10-11 kmaccoB

YUUTEJb: Yabanosa Xatumke Aifiep KbI3bl
KATEI'OPUS: ner

COCTABJIEHA Ha ocHOBe ¢eaepalibHON 00pa30BaTeIbHOM MPOTPaMMBI CPETHETO 00IIIero
obpazoanus (OOII COO).

¢. ManoBuanoe,2025r






MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHHM W TpeOOBaHUM K pe3ylibTaTaM
OCBOEHHMSI OCHOBHOI 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm denepaibHOl pabodeil mporpaMMbl BOCIUTaHUS U
KOHIICTIIIUU TIpenoiaBanus yueOHoro mnpeamera «duszmka» B o0pa3oBaTeIbHBIX
OpraHU3aUAX Poccuiickoi Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIE 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 no ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, a TAKXKE YUYUTBHIBAET HEOOXOAMMOCTb pean3allii MEXKIPEAMETHBIX
cBsizeld (U3MKH C €CTeCTBEHHO-HAyYHBIMU Y4eOHbIMH TmpenMeramu. B Helt
OIPENETSAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (U3UKU HAa YPOBHE CpEIHEro OOLIEero
o0Opa3oBaHus, MIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBHIE,
MeTalpeMEeTHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

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

TOM YHCJIE 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
3HaHU 00 OKpyskarorem mupe. [IIKoapHBIN Kypc GU3NKU — CHCTEMOOOpa3yOni
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHUM  OmpeneNsieT XapakTep H  pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKH, TPaHCIOPTa, OCBOCHMS
KOCMOCa, TMOJIy4EeHHUs] HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU MU APYTHX.
N3yyenue QU3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOyYarommuxcs, B (HOPMUPOBAHHE YMEHUU TPUMEHSTH
Hay4YHBIN METOJ MO3HAHUS MPU BBHIMOJHEHUN UMW YYEOHBIX UCCIIETOBAHUM.

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
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX Pa3esioB (DU3UKH, BKIIFOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuay Kypca (pu3uku
oOBeAMHEH BOKpYr (Qu3nyeckux Teopud. Begymum B Kypce sBIgeTcCs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEeMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TE€XHUYECKUX U TEXHOJOTHMUYECKUX IMPUIIOKEHUN
M3YUYCHHBIX 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
po0JIeM palMOHATIBLHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTMYECKOM 0€301MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (DU3UKM Ha ypOBHE CpPETHEro OOIIero
oOpa3oBaHus SBJIAIOTCS (u3HUecKue Teopuu (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON TeopHH, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUINOB B  COBPEMEHHBIX TMPEACTABICHUSIX O TMPUPOAE, TpaHULIAX
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 (U3MKH — OTO HCIOJIH30BAHHE 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 y4YaCTHUKaMU
00pa3oBaTEIBHOIO TMpollecca MCXOJd K3 OCOOCHHOCTEH IIJIAaHUPOBAHHS U
ocHameHuss kaOmHera Qusuku. Ilpm dToM obOecmeymBaeTcsi OBIAJACHUE
OOyYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEeI0BAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIUYUH U 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 (PU3UYECKOU MOJICIIbIO, MTO3BOJISIFOIIME MPUMEHSATh N3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk M UHTETPUpYS 3HAHUA M3
pa3HbBIX pa3nesoB. [ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM W IMPOLIECCOB B OKpY’KarolIeH
KU3HU, TpeOyroniue BbIOOpa (U3MUECKOW 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
MPEeIMETHOrO0 KaOWHeTa (U3WKK WA B YCIOBHUSX HMHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKU TOJKHO OBITH
HeoOXxouMoe J1abopaTopHoe 0OOpyAOBaHWE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (U3NKE YICHHUECKUX MPAKTHUYECKUX padOT W JIEMOHCTPAIMOHHOE
o0opymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUM C
NPUHIIAIIOM MHUHUMAIBHON JOCTaTOYHOCTH M OOECHeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B MporpaMMe Mo (U3UKEe KIIOUYEBbIX JEMOHCTpAUil s
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIGHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME I YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JBYX oOydJaomuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOpHOTO O0OPYAOBAHUSA JOJDKHBI OBITH TMOCTPOCHBI Ha KOMIUIEKCHOM
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 (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
W3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS B (HOPMUPOBAHHE
HCCIIEIOBATENFCKOTO OTHOIIECHHUS K OKPY KAIOUTUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara H3YUYCHHS
OCHOB CTPOCHHsI MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

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

e (opMupoBaHHE TPEACTABICHUH O ponu (DU3UKK AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKUA U TEXHOJOTHH.

JlocTkeHne 3TUX Lene oOecreynBaeTCsl pelieHneM CIIeIyoNX 3a1ad B

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



e TMpuOOpeTeHHWEe  CUCTEMbl  3HaHUH 00  oOumx  (uMyecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJICKYJIIPHYIO (PU3MKY, 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 CHOCOOOB pELIECHUs pa3Iu4HbIX 3aJa4 C SBHO 3aJaHHOMU
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 BIIUSHUS 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 YMEHUM IPOEKTHO-UCCIIEIOBATEIBCKOM,
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 mporpamMmme 10 (QU3MKE TepeyeHb JabopaTOpHBIX 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 MO3HAHUA

@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 (HU3UYECKUX 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 nepeMeleHnil U CI0KEHUE CKOPOCTEN.

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  nBwkeHuWe. J[BUKEHHME  MaTepualbHOM 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, IIETIHbIC U PEMEHHBIE MTepeayun.

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, OPOIIEHHOrO 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 LEIbIO 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 TsaroreHus. 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 NPU ABUKEHUU TEJIA B KUJKOCTH WJIU rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABIKEHHUE aOCOTIOTHO TBEPIOTO TeEa.

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

TexHndeckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoit 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE 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 U U3MEHEHHME HMMITYJIbCa TeNld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUKEHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaibHOW TOUku. Teopema 00 HU3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedhopMupoBaHHONW — mpykuHbl.  [loTeHnmanpHas  SHepruss Tejda  BOJIU3U
MTOBEPXHOCTH 3€MIIH.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN UCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYHNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHUEM MEXaHUUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosbl 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 OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojielieii. 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.

OmnbiTel 10 MU PY3UN KUAKOCTEHN U ra30B.

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 TAPOB.

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
3apsnoB. IIpOBOIHMKHK, OUANEKTPUKU W MONYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kyiona. TouedHBIN 2IEKTPUYECKUI 3apsil.
Onextpudeckoe mnosie. Hampsok€HHOCTh  3iieKTpruyeckoro mois. IIpuHmun



CYNEPIIO3ULHMN BJIEKTPUUYECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TTOJISL.

PaGora cun  snekrtpocrarmueckoro  mois.  I[lorenmuman.  Pa3HocTh
NOTEeHUUAJIOB. [IpOBOOHUMKM UM JUANEKTPUKU B BJIEKTPOCTATUUECKOM IIOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATOPA.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHAHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOJIHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amura.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOW NPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padonul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctoununku Toka. Cuina Toka. [10CTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COMPOTHUBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHJIAa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTO#) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTD
noJIiynpoBoIHUKOB. CBoiicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTUYECKAS AUCCONMALNS. DIEKTPOIIH3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Liazma.

TexHuuecKkue yCTpPOHCTBAa M NPAKTUYECKOE IPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHHS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue JIEeKTPOABIKYLIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOr'0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue a5eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
y4ETOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OuoNoruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimus, CBSI3aHHBIE C M3yYEHHEM METOJO0B HAay4YHOTO
MO3HAHUA: SIBIEHWE, HAay4YHbIA (pakT, rumoresa, (pusnyeckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIIEPUMEHT, MOJETUPOBAHNUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: pelieHUEe CUCTEMBbl ypaBHEHUM, JuUHEHHas (yHKLHS,
napabona, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAayu, TEMIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUIAKOCTEH WU



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, AJIEKTPOJIMTHYECKAs IMCCOLIMALNSA,
rajbBaHUKAa.

I'eoepagpus: BAaXXHOCTH BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHHWE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE), JBUraTelb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, ObBITOBOM XOJOJAMJIBHUK, KOHAULIMOHEP, TEXHOJIOTUU
IIOJIy4YECHHs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJIOIUH, 3JIEKTPOCTaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWUHBIH IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTrpoguHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEUCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MaruutHoe none. Bektop MarHuTHOM UMHAyKuuMu. [IpuHuomn cynepro3uuuu
MAarHuTHBIX NoJied. JIMHUM MarHuTHOM WHAYKUMH. KapThHA JNWHWAM MarHUTHOU
WHIYKIUH T0JISI IOCTOSHHBIX MAarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJHUKA, KaTyIIKHU ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOZyJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabora cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIOUU. OJIEKTPOJABWXKYILNAs CHIa HWHIAYKIMH. 3aKOH JJEKTPOMATHUTHOU
nHaykunu dapazes.

BuxpeBoe ayeKTpuYecKoe Moje. OJIEKTPOABMXKYLIAs CHJa WHIYKUWAN B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOMHIYKIIH.

DHeprusi MArHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, JJIEKTPOMArHUTHI, JJIEKTPOIABUraTEllb, YCKOPUTEIH 3JIEMEHTAapPHBIX
YaCTHUL, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOI'O MyYKa MATHUTHBIM TOJIEM.

JIvHUM MHIYKIMY MAarHATHOTO TTOJIS.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCHUMOCTB JJIEKTPOJBHKYILIEH CHJIBI MHAYKIHUH OT CKOPOCTH MU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yyenuueckuii sxcnepumenm, nabopamopusie padbonul

N3ydyeHrne MarHuTHOIO I0JIs KaTyLIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenpnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
["apmonmnyeckue konebanus. [lepuon, wacrora, amrummryga u ($asza koieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUM MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
koJnebanuii. [IpeBpaiiieHre HEPrUn MPU rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOrus MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHuTHEIMUA KoJieOanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOAaTETbHOM KOHTYPE.

[IpencraBienne o 3aryxaromux KoyieOaHusX. BbIHYK/IEHHbIE MEXaHUYECKUE
KoJjiebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpiii TOK. CHUHYCOMAQIbHBIM TNEpPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJICKTPOIHEPTUU B TOBCEHEBHOMN KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MAsSTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmonenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
DJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTebHOM COCAMHEHUU PE3UCTOpa, KaTYIIKU
WHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxcnepumenm, nabopamopnvle padbonul

HccnenoBanue 3aBUCUMOCTH MEPUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChbl Irpy3a.

HccnenoBanre NEPEMEHHOI0 TOKa B LENM W3 IOCJIEI0BATENIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

Mexanuueckue BOJHBI, yciaoBusi pacnpoctpanenusi. llepuoa. CkopocTb
pacrpocTpaHeHuss M JuiMHAa BoJHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HUuTtepdepenims u uppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3Jy4YEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnast opuentanus BektopoB E, B, V B anexrpomarautHol BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, TMOJSpHU3aIus, TuQpaKius,
unTepdepeHius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLIMTBI paUOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIBTPa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEAUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJH.

HaoGmronenne natephepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsi3 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



UccnenoBanune CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
MpeIOMJICHUE, MOSpU3ays, udpakius, “HTephepEHITH.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
oHOpoIHOM cpene. JIyd cBera. ToueUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne m3oOpaxkeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeTa. 3aKOHBI IPEIOMJICHHS CBeTa. AOCOJIIOTHBIM MOKA3aTelb
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrosl IMOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LBer.

CoOuparomie W pacceuBaromue JUH3bL. ToHKas JmH3a. DOKycHOE
paccTosiHHE W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoenue wuzoOpaxkeHHil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMOoe€ JINH30MU.

[Ipenesbl NPUMEHUMOCTH TE€OMETPUUECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEp(hEpeHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAakKCMMyMOB TMpH MNaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
Tu(PAKIIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE U MPEIIOMIICHHE CBETA.
OnTuyeckue nprudOpHI.

[TonHOE BHYyTpEHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6monenne natepdepeHnm cBera.

HaoOmonenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOLIBIO MTPU3MBL.

[TonydeHnne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmrogenue nonsipu3aluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul



W3mepenne nokasaresis NpeoMIIEHNs CTEKIIA.
HccnenoBanre CBOMCTB H300paXeHUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIHAJIBbHOM TEOPUH OTHOCHUTEIbHOCTH
['panuupl  OPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyM€, IPUHLMUI OTHOCUTEJIbHOCTH DHHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHNE BPEMEHU M COKpPAIICHUE
JUTAHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMITYJIHCOM PEISTUBUCTCKON YaCTULIBI. DHEPrus
ITOKOS.

Pazgen 7. KBanToBasi 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'. CToneroBa. 3akoHBI
dotordpdekra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpaHuiar
dbotoaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTUUYECKOE MpPHUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, coTHEUHast 6aTtapes, CBETOANO/I.

Jlemoncmpayuu

®oto3¢p(DHeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

UccnenoBanne 3akoHOB BHeIHETo GhoTodddexra.

Cseronno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHI.
[InanerapHas wmoxaens aroma. [loctynatel bopa. M3nydenne u moryionieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS SHEPrHMH Ha Jpyroil. Bumsl
cnekTpoB. CHEKTp YPOBHEW HEPrUu aToMa BOJIOPO/Ia.

BonHoBbIe cBolicTBa yacTull. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaTu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHndeckre yCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaJIbHbBIN
aHau3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITbIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmrogenue TMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue inHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paaroakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramma-u3Iy4eHHs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
HBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnag. OJEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3Ty4eHHe. 3aKOH paIMOaKTUBHOTO pacraja.

DOHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHsbie peakuuu. [leneHue u cUHTE3 A1Ep.

SAnepnwrii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTUBHI
AJIEPHON PHEPTETUKU. DKOJOTHUECKUE ACTIEKThI SIACPHON SHEPTEeTUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MIO3UTPOHA.

MeTop! HAOMIOEHUS M PETUCTPAIH 3JI€MEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLINX YaCTHUL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTUs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHebGa. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHANMOE
JIBIDKEHUE.

CoxHeuHas cucTema.

Comnnne. ComHeuHast akTUBHOCTh. Mcrounuk sHeprun ComHIa U 3BE3.
3BE3MbI, UX OCHOBHBIC XapaKTCPHUCTHUKHU. JlmarpamMma «CHEKTpaJbHBIA Kjacc —
CBETUMOCTB». 3BE3BI IJIaBHOM IOCJEIOBATENLHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» IS 3BE3J TJIABHOM MOCIIECNOBATEIHLHOCTH. BHYTpEeHHEE CTpoeHUE



3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoMoIMK CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii Ilyte — nHama ['anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE U3IydYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONIPENCTICHUS TTOJIOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEepHOro NoJymapus U ipKue 3BE3/bI.

Hao6monenus B Teneckon JlyHbl, ianeT, Mieunoro I1yTu.

O0o01ar01Iee MOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAJIBHON M ATUYECKOU chepax nesTeTbHOCTH YeJIOBEeKa, POJib M MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MUPA, poib (U3HUUECKON TEOPUHU
B (GOpPMHUpPOBAaHMU TIPEACTAaBICHUN O (UIUYECKON KapTHUHE MHpPA, MECTO
bu3nuecKkoil KapTUHBI MHpPa B OOILIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCyIecTBIsIeTCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOTO
MO3HAHUSA: SIBIEHWE, HAay4YHBIA (pakT, TUmoTe3a, (hu3udeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: penieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHUH HA OCH KOOPIAWHAT, CIIOXKEHHUE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIUH, TMPU3HAKK MOAOOUS TPEYTOIHHUKOB,
OTIpeJICIICHHE TUIONIA/IN TIIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »>nekTpuyeckue SBJICHHS B JKUBOW MpPUPOJE, KoJieOaTelabHbIE
JIBUOKECHUS B )KUBOW MIPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOJE, NECUCTBUEC
paaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPBIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHalus.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MIPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: NVMHWUM DBJEKTpoOIEpeaay, TEHEpPATOp IIEPEMEHHOIO TOKa,
AJICKTPOJBUTATENIb, WHIYKIIMOHHAS II€Yb, pajap, pPaaUuONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
coJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBHIEI'O OGPA3OBAHUA

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 OCBOEHUS y4eOHOTro npeaMera « OU3uKay JOJKHbI
OTpakaThb T'OTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXJECHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
ONBITA U OIbITA JACATCIBHOCTH B IMPOIIECCE peaav3alyd OCHOBHBIX HAIPAaBJICHUMN
BOCHUTATEJIbHOM JAEATEIILHOCTH, B TOM YUCJIC B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYAIOIIETOCs 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 OpPraHU3AINH;

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,
MaTpUOTHU3MA;

IIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M MPUHHMAaTh OCO3HAHHBIE PEIICHHUS,
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 OTHOIIEHHUE K MUPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETro GU3NIeCKO HayKe;



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 COOCTBEHHBIE KU3HEHHbBIC IIJIaHBI,

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 OCYILIECTBICHUE ACHCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PH3NIECKON HAYKH;

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

METANPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTeibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
ONPENCNATh IEMN JACITCIIBHOCTH, 3aJaBaTh IapaMeTPbl M KPHUTEPUU UX
JOCTHKCHUS,
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
bu3NYECKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMbI C YYETOM aHaIM3a WMEHOIIMXCS
MaTepHATBHBIX M HEMaTePUAIILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
TEJISIM, OLICHUBATh PUCKH TIOCIEACTBUHN ACSITCIBHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiicTBUS:
BIIAJCTh HAyYHOW TEPMHUHOJOTHEH, KITFOYCBBIMH MOHSATHUSIMHU W METOJaMHU
bu3nYecKoil HayKH;



BJIa/ICTh HaBBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOCKTHOU ACSITENbHOCTH
B 00nacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MYECKOTO COJEp>KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB O3HAHUS;

BJIQ/IETh BHUAAMU JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUSA, €ro
UHTEPIIPEeTAlliY, MPEoOpPa3OBaHUI0 U MPHUMEHEHHIO B Pa3jIMYHBIX YYeOHBIX
CUTYalLIMsIX, B TOM YKCJIE IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs,, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEp)K/ICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUN PELLICHUS;

aHAM3UPOBATh TMOJYYEHHBIE B XOJE€ peHIeHHs 3adaud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (OPMYJIHPOBATh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTUYECKYIO 00JacTh
KU3HEAEATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00s1acTe;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTMHAJIbHBIE IOAXO0/IbI U PEIICHNUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HaBbIKAMH IOJy4eHHUs MH(POpMaluU (PU3NYECKOTO CONEPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATH IIOMCK, AHAJM3,
CHCTEMAaTH3alI0 ¥ WHTEPIpEeTalni0 WHGOPMAIMU Pa3INYHBIX BHIOB U (QOpM
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIOJb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3aJa4y C CcOONMIoJICHHMEM TpeOOBaHUM DJPrOHOMHUKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M OTUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30IaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pa3iUuHbIX (opMarax ¢
y4€TOM Ha3HAa4eHHsI THPOPMALIUHU U LEIEBOU ayJUTOPHUH, BBIOUPAst ONTUMAJIbHYO
dbopMy mpeAcTaBIeHUS U BU3yalTU3alllu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBISATH OOIICHNE Ha YpOoKaX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUTKM KOH(PIWKTHBIX CUTyallMid ©  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILIECTBA KOMAaHIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy W METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOTO YJIE€HA KOJIJIEKTUBA;

IPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHUCTBUH,
pacnpenensiTe pojid ¢ YYETOM MHEHMH YYacTHHMKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 y4YaCTHUKA KOMAaHIBl B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pejiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TO3ULIMHA HOBHU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranu3amnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBLHYIO NEATEILHOCTh B 00IacTH
GU3NKK W acCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSTEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3a7a4, TJIaH BBITOJIHEHHUS MTPAKTUIECKON paboThl ¢ yUETOM MMEIOIIHUXCS PECYyPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JaBaTh OI[CHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHHI;

JienaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIlICHNUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bU3HUKHY, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YMOIIMOHAJILHBII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATECIHLHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICTUTENBHBIX TPOILECCOB, WX PE3yJbTAaTOB U
OCHOBAHU;

WCITIOJIB30BaTh MPUEMBI peIIeKCUH IS OLIGHKH CUTYyallid, BEIOOpa BEPHOTO
peIICHMS,;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBHI JPYTUX TPU aHalM3e pe3yIbTaToB
NeSTEIbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTikeHUsS TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpEAHEro oOImero oOpa3oBaHUs Yy OOyYarOUTUXCs
COBEPIIICHCTBYETCS OMOITMOHAILHBIN HWHTEJUICKT, TIPEAIOJIar afO A
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUCTh HAIPABICHUSI PA3BUTUSA COOCTBEHHOW IMOLIMOHAIBLHOU chepshl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K
YMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAIIMU, BKIIIOYAIOIIEH CTpeMJIEHHE K JOCTUKEHUIO 1N U
yCTexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE [EHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (Pu3NKu B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHualibHas TOYKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
WJICATBbHBIN Ia3, MOJIEJIM CTPOECHHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacno3HaBaTh (pU3MYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIEKTPOJUHAMUKHN:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBIKEHHWE IO OKPYKHOCTH, WHEPIIUS,
B3aumojericteue Ten, nuddysus, OPOYHOBCKOE JBMXKEHHE, CTPOSHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU (OXJIaXKICHUU), TEIIOBOE
paBHOBECHE, UCHApeHUE, KOHACHCAIWS, IUIABIICHWE, KPUCTAUTM3AIus, KUIICHHE,
BJIQYKHOCTH BO3/TyXa, MMOBHIIICHNE JABICHUS Ta3a MPU €r0 HarpEBaHUH B 3aKPHITOM
coCyJlie, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUSI Ta3a B  HM30MpOIEccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONKCHIBATh MEXAHUYECKOE JBIKCHUE, UCIONB3Ys (DU3UUECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHe, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKasl DHEPrus, MOTCHIIMAIBbHAS DHEPrUs, MEXaHUYeCKas
paboTa, MexXxaHW4YecKass MOIIHOCTh; MPH OINWCAHUW TPABUIBLHO TPAKTOBATH
(GU3MYECKUl CMBICIT HUCIOJIb3yeMbIX BEIMYMH, WX O0O3HAYCHUS U €IUHMUIIbI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMHU
BEJTNYMHAMU;

ONMCHIBATh W3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHWS,
UCTIONIb3ysl (DU3MYECKHE BEIUYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETHYECKasi SHEPIrusi XaOTHUYECKOrO JBMXKEHUS MOJIEKYJI, CpEeIHEKBaApaTUYHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprus, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBUS TEIUIOBOTO JBHUTaTessl; NpH ONUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT WCIOJIB3YEMBIX BEIWYWH, WX
00O3HAYEHUS W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIUE JTAHHYIO
(u3MUECKyI0 BEJIMUMHY C APYTUMH BEIMYUHAM;

ONKCHIBATHh U3YUYECHHbBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
sBIICHUSI (TIPOIIECCHI), UCITONB3YsS (PU3NUYECKHE BEITUUMHBI: DJICKTPUUCCKUN 3apsj,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MIOTEHITMAN, Pa3HOCTh MOTEHIINATIOB;
IpU ONMHCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCIOJIh3YyEMBIX
BEIMYMH, MX OOO3HAYEHUS M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (DU3UYECKYI0 BETUYHHY C APYTHMH BEITHUYNHAMH,

aHATM3UPOBATh (PU3MUECKHE TMPOIIECCHI U SBICHUSA, UCIOJIB3Ys (U3HUECKUE
3aKOHBI U MPUHLMIBL: 3aKOH BcemupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
OPUHIUI CYTNEPIIO3UIIMA CHJI, TIPUHIIUIT PABHOMPABUS WHEPIIHUAIBHBIX CHUCTEM
O0TCU€Ta, MOJEKYISIPHO-KMHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO JIBMIKEHUS MOJICKYJI C
a0COIOTHON TeMIlepaTypou, MEepPBhIN 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHUS
AIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, TpW 3TOM pas3idyaTh CJIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHLMIBI JCHCTBUSA MAallKMH, HOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE€30MACHOTO HCIIOJIb30BAHHS B
MMOBCEIHEBHOM KM3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUNA WU
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHHH, MPU 3TOM
dbopmynupoBath mpobieMy/3amady W TUOOTE3Y Y4YeOHOrO JKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MNPEJIOKEHHOT0 O0OpYJIOBaHHUSA, MPOBOJAUTH OIBIT M
(dbopMyIIHpOBaTh BHIBOJIBI;

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpPATh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs M HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcupoBaTh pe3yiabTaThl MOJTYYEHHOM 3aBUCUMOCTU (DU3UYECKUX BEIUYHMH B
BU/JIE TAOJIUI U TpaUKOB, A€JaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BaHMUS;

coOJo1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCIEIOBAHUM B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIIEeIOBAaTeNIbCKOM U MPOEKTHOU
JESATENBLHOCTH C MCMOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyIOBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IIPUHIIUIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEINb, BBIACHATH (PU3HMUECKHE BETUYHUHBI U (HOPMYIIHL,
HEOOXOouMble ISl €€ pellleHus, NMPOBOJAUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYKIEHUN C OMNOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYECKHe SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBbIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUN
Y IIPEACTABIICHUs YYEOHOW U HAy4YHO-TIOMYJIAPHON MH(POPMALMH, MOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OpMaLHIO;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 0€30MacHOCTH MPH OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
YCTpOMCTBaMHU, JUIsl COXPAHEHUsS 310pOBbsS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYKAIOILIEH CpeJIe;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHATHHO pACHPEACNiaTh OO0S3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOIJIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHEI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHIN:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (Pu3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B TPAKTUYECKOW NEATECIBHOCTH JIIOJCH, LEIOCTHOCTh U €IUHCTBO
(bu3nYeCKOl KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCINIECH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JTyY CBETA, TOYECYHBIM UCTOYHHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMpHU perieHUuu (PU3NYECKUX
3ajad4;

pacro3HaBaTh (PU3MYECKUE SIBJICHUS (MPOIECCh) U OOBICHATh UX HAa OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUYECKAS] MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MarHUuTOB, DJICKTPOMArHUTHAs WHAYKLMS, JEUCTBUE MAarHUTHOTO TMOJIsI Ha
MPOBOJTHUK C TOKOM W JIBIKYIIUICS 3apsjl, SJICKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPaXEHHUE, IPEIOMIICHHUE,
untepdepenius, audpakius W OOJApU3alMS  CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTod3¢dheKT), CBETOBOES AaBiICHNUE, BOSHUKHOBECHUE
JMHENYaTOro CIIEKTpa aroMa BOJIOPOJAA, €CTECTBEHHas W HMCKYCCTBEHHas

PaIMOaKTUBHOCTb;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  JJEKTPUUYECKYI0  MPOBOJUMOCTb  PAa3IUYHBIX  Cped) U

AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCIOJB3Ys (DU3UYECKUE BEITHMYHUHBIL:
AIEKTPUYECKUM 3apsiji, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJABIDKYLIAsl Cuila, paboTa TOKa,
WHIYKIUS MarHUTHOrO IojsA, cwia Awmmepa, cuna JlopeHma, MHIyKTMBHOCTb
KATYILIKU, JHEPTUs DJIEKTPUYECKOTO M MATrHUTHOTO TMOJEW, NEPUOJ M 4YacTOTa
KoneOaHuil B KojebaTenTbHOM KOHTYype, 3aps] M cujla TOoKa B TIpolecce
TAPMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAs] CUJIA JIMH3bI, MPU OMMCAHUM MPABUIBLHO TPAKTOBATh (U3MUECKUI
CMBICJI UCIIOJB3YEMbIX BEJIMYMH, HX OOO3HAYCHUS U €JAUHUIIbI, YKa3bIBaTh
GbopMymBI, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIUYUHY C JPYTUMHU
BEJIMYMHAMU;

OIMCHIBATh H3YYCHHBIC KBAHTOBBIC SBICHUSA U IPOLIECCHI, HCHOJIb3Ys
bu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acToTa CBETA, SHEPrUsi U UMIYJIbC (DOTOHA, MEPHUO]I TOJIypaciiajia, SHEPrus CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUIA CMBICT
UCIOJIb3yeMbIX BEJIMUMH, WX OOO3HAYEHWS W €JIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIUYMHAMU,
BBIYUCIISTh 3HAaUCHUE (PU3NUECKON BETUUNHBI;

aHAIM3UPOBATh (PU3MUECKHE TMPOIICCCHI U SBIICHUS, UCIOJIB3Ys (U3HUECKUEC
3aKOHBI M IPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaIeIbHOrO
COCOUHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHENHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA Wit PoTtodrddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMIIYJbCAa, 3aKOH COXPaHECHUSA
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MacCOBOr0 4ucia, moctyiatel bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Mpy 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBl, 00JacTH)
MIPUMEHUMOCTH;

OMpENIEeNATh HAMIPABJICHHE BEKTOPA MHYKIIMK MAarHUTHOIO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHua;

CTPOUTh U OIHMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO UCCIENIOBAaHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUU: MPU 3TOM
dbopMmynupoBath mpobiIeMy/3amady H TUIOTE3y Y4eOHOrO0 JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OPYIOBaHHUSA, MPOBOJUTH OIBIT U
(bopMyIupOBaTh BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CHOCOO W3MEPEHUS W HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKHX BEJIWYUH C HCIOJIb30BAHHEM
NpSIMBIX HU3MEPEHUM: MpPU DTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yAbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BUAEC TaOIUI U
rpaduKoOB, JIeJIaTh BBIBOJBI IO pe3yJIbTaTaM UCCIICIOBAHMUS;

coOJoaTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEACHUU UCCIEIOBAHUNA B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIBCKON W MPOEKTHOU
NESATENBbHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1IA0OPATOPHOIO
o0opynOBaHUs;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHON (DU3MYECKOW MOJIEIBIO,
UCIOJIb3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUYECKHE BEIUYMHBI U (POPMYIIHI,



HEOOXOMMbIE JJIsI €€ pEIICHUs, MPOBOJIUTH Pacy€Thl U OILICHUBATH PEATHLHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BEIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4l: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUHUBYIO
LENOYKY PACCYXKJIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBJICHNUS;

WCIIOJIB30BAaTh  TPU  PEIMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHU JIJIsl MIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIUN
Y TIPEJICTABIICHUS YU4eOHOW W HAYYHO-TIOMYJIAPHON MH(POPMAIIHNH, TOTYUYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

OOBSICHATh NPUHIUIBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anuyaTh yCJIOBHUS UX 0€30MaCHOIO MCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPY’KAIOIIETO MHpa, B PAa3BUTHE
TEXHUKH U TEXHOJIOTH;

WCIIOJIB30BATh TEOPETHYCCKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KU3HU
JUTsi o0ecriedeHus: 0€30MacHOCTH MpU OOpaIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIsi COXPAHEHUS 30POBbsSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYKaKOIIEH Cpeie;

paboTatb B TpYyIIE C BBHIIOJHEHUEM paA3JIMYHBIX COIMAIBHBIX PpOJIEH,
MJIaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBLHO pacHpeiessiTh O00sS3aHHOCTH U
IJIAHUPOBATh AEATEIIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLCHHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne i/m P Kourpoabnbsie IIpakTuyeckue (uhp )
NMpOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.4 3aKOHbBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Pazngen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubmmorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubnmorexa [JOK
32 OCHOBBI TCPMOHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnuorexa [HOK



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

@da30BbIE IEPEXOABI

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

Hroro no paszneny 24
Paznen 4. QJIEKTPOAUNHAMUKA
bu6nuoreka [JOK

41 UeKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
42 ITocTostHHBIN dIIEKTpUYECKUN TOK. TOKU B 12 bu6mmoreka [IOK

' PasIMYHBIX CpeIax https://m.edso0.ru/7f41bf72

Uroro mo pazneny 22

PeszepBHoOe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 74


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

11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudposbie
Ne i/m P Konrpoabusie IIpakTnueckue (ubp )
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHo€ 1noJje. DIeKTPOMarHuTHas 11 1 3 bubnuorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHu4ecKue v 3JIEKTPOMarHuTHbHIC 9 1 bubnnorexa [JOK
' KOJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHudecKkre 1 AIeKTPOMATrHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmnorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI crIeIIMAIBHON TEOPUH 4 1 bubmmorexa [JOK
' OTHOCHUTEJIEHOCTH https://m.edso0.ru/7f41c97¢c
Uroro no pazpeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bubmuoreka [JOK
4.1 DJeMeHThI KBAaHTOBOM ONTHKU 6 https:/m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmnoreka [IOK


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

4.3 ATOMHOE 5171pO 5

Wroro no pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKHN
5.1 DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 7

Hroro mo pazneny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o061matroniee MOBTOPEHUE 4
HWtoro mo pazaeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

bubmnorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [{OK
https://m.edsoo.ru/7f41c97¢c

bu6mmorekxa [{OK
https://m.edsoo.ru/7f41c97c



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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara nugpoBbie
Tema ypoka Kourpoabnsie IIpakTuyeckue A p
n/n Bcero u3yyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsl
dusuka — Hayka 0 IIPUPOJIE.
Hayunslie MeTZ bl HOL]’;»)HBI.)HI/ISI 1 bubmmorexa [IOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlIero MUpa
Ponb 1 mecTo dusuku B
(hopMHUPOBaHUH COBPEMEHHOMN 1 bu6mmoreka [{IOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEILHOCTH JIIOIeH
MexaHudeckoe IBUKEHHUE.
OTHOCHUTENHFHOCTh MEXaHUYECKOTO 1 bubnuotexa [JOK
nBrkeHus. Ilepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE npsIMOIIMHEHOE 1 bubnmnorexa [JOK
JIBIDKEHNUE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE 1 bu6nuorexa [IOK
JBIDKCHUC https://m.edsoo.ru/ff0c372e
CBoboaHOe najzieHue. Y CKopeHue 1 bubnuotexa [JOK
cBOOOIHOTO ITaAECHUS https://m.edsoo.ru/ff0c39cc
Kpusonnneiinoe IBH>XEHUE.
ZII]:I/I)KCHI/IG MaTepHUATLHONU TOUKH I10 1 bubsmorexa LHOK
p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
[IpuHuun oTHOCHTENBHOCTH [ anmuest. 1 bu6mmoreka [IOK



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

NHepruanbHble CUCTEMBI OTCYETA.
[Tepssiit 3akoH HproTOHA

Macca tena. Cuna. [Ipuniun

https://m.edsoo.ru/ffOc3be8

but6mmoreka [{OK

9 CYIIEPIIO3UIIMH cHII. BTOpoii 3aK0oH
yrep H p . https://m.edsoo.ru/ffOc3be8
HeroTona st MaTepuaibHOM TOUYKH
Tpetuit 3akon HerotoHa s but6mmoreka [{OK

10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TaroreHus. Cumna

11 TsDKecTH. [lepBas kocMHuueckast bubnmorexa [TOK

- HeP https://m.edso00.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddbunuent TpeHus.

13 Cuna CIO)H OTI/IBJIGI({bI/I(I})I apu BIE(GHI/H/I bubmmorexa ITOK

p pH A https://m.edsoo.ru/ff0c3f76
Teja B )KUAKOCTH HIIH ra3e
[TocTymarenbHOE U BpamaTeibHOE

14 JBIKEHHE a0COJIFOTHO TBEPIOTO TEa. bubnmoreka [JOK
MowmenT cuisl. 1neuo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Teja
Nmnynbc maTepuanbHONU TOUYKH,

15 CUCTEMbI MaTEPUAIbHBIX TOUYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUIKEHHE
Paborta 1 MOIITHOCTE CUIJIBL.

16 Kunernueckast sHEprust MaTepuagIbHON bubnmnorexa [JOK
ToukHu. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEPTUu

17 [ToTennmanbHas YHEPTHS. bubnuorexa [JOK



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

18

19

20

21

22

23

24

[ToreHmanbHas 3HEPTUst ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTennmanpHas YHEPTUs TeIa BOJIU3U
MOBEPXHOCTU 3E€MJIU

[ToreHnmanbpHBIE U HETOTCHIINAIBHBIC
cuibl. CBs3b pabOTHI
HETIOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH YHEPTHU CHCTEMBI TEll.
3aK0H COXpaHEHHUsT MEXaHUIECKON
SHEPrUU

Jlabopartopnast pabota
«HccnenoBanue cBs3u pabOTHI CHITBI C
M3MEHCHHEM MEXaHHYECKOW YHEPTUHU
TeJa Ha MIPUMEPE PACTSKCHUS
PE3UHOBOTO KI'yTa»

Konrponsnas padora o teme
«Kunematuka. /lnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKEY

OCHOBHbBIE TIOJIOKEHUS] MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. b dysus

XapakTep ABHXKEHHUS U
B3aUMOJCHCTBHUS YaCTHUI] BEIESCTBA.
Mogenu cTpoeHus ra3oB, )XUAKOCTEN
U TBEPIBIX TN

Macca monekyin. KonnuectBo
BemlectBa. [locTosiHHas ABoraapo

TennoBoe paBHOBecue. TemnepaTtypa
u e€ usmepenue. [llkana temneparyp

https://m.edsoo.ru/ff0c461a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

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

bu6nunoreka [JOK
https://m.edsoo.ru/ffOc4dc2



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

Henscus

WUneanpusiii raz B MKT. OcHoBHOE

but6mmoreka [{OK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TemIepaTypa Kak Mmepa

26 CpeHEe KUHETUYECKON SHEPTUU bubnmoreka [JOK
JBWKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knaneiipona

27 3akoH /lampToHa. ["a30BBIC 3aKOHBI
Jlaboparopnas pabota

28 «HMccnenoBanue 3aBUCUMOCTH MEXKIY
rnapameTpamMu COCTOSIHUS
pa3peKeHHOT0 raza»

29 M3onpoiiecchl B uaealbHOM ra3e u ux bu6nmorexa [JOK
rpaduueckoe npecTaBIecHue https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crioco0bI e€ n3MeHenus. KonuuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHsl OJHOATOMHOIO UJI€aJTbHOTO
rasa

31 Bupl Terionepenaun Bubmorexa ITOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIECTBA.
32 KonngecTBo TEmoTsI npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepenaye. AauadaTHeIA Mpoiecc

33 [TepBrIil 3aKOH TEPMOAMHAMUKHU U €T0 bubnmnorexa [JOK
IIPUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTtumocTs mporieccoB B bubnmoreka [JOK



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

npupone. Bropoii 3akoH
TEPMOJIUHAMUKHU

[Tpunmun aevicteus u KIIJ Tenmooi

https://m.edsoo.ru/ff0c6230

bubnmmorexa [IOK

35 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/1
37 DKosiornyeckue npoodaemMbl
TETUTOHEPTETHKHU
38 O6o6maromuit ypok «MonekysipHas bubmuoreka [JOK
¢uznka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monekymnspaas ¢usznka. OCHOBBI bubmorexa [JOK
YAP ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue U KOHICHCAITHSL. bu6mmoreka [IOK
Hcnapenue u kunenue https://m.edsoo0.ru/ff0c63b6
AOCoIOTHAS U OTHOCUTETbHAS
41 BJIXKHOCTb BO3Ayxa. HackleHHbIH bubmmorexa [JOK
HAYXa. B https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckue u
42 amopdHbIe Teaa. AHU3OTPOIHS bu6mmoteka [{OK
CBOMCTB KpucTayioB. XKuakue https://m.edsoo.ru/ff0c65f0
kpucTtayibl. COBpEeMEHHBIE MaTEPHAIIBI
[1naBneHue u KpUCTAUIU3ALIMSL.
43 VY enbHas TerioTa MiaBJICHUS bubmorexa LHOK
A ' https://m.edso0.ru/ff0c6708
Cybnumarus
bubnmoreka [IOK
44 % 0
PABHCHHC TCEILIOBOTO baianea https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIEKTPUUECKUI bubnuorexa [JOK

3aps. JIBa BUA JIEKTPHUECKUX

https://m.edsoo.ru/ffOc6bcc



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

3apsiI0B

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

bubnuoreka [JOK

46 MOJIYIIPOBOIHUKHU. 3aKOH COXPaHEHUS
YHpOBOL p https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsaa
B3aumoneiicTBue 3aps10B. 3aKoH
47 Kynona. Toye4yHbIN DIIEKTPUUECKUI bubnnotexa LIOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsisk€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnmoreka [JOK
BJIEKTPUYECKUX ToseH. JInnuun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cwit aieKTpocTaTuuecKoro
49 nond. ITorernman. PasHocts bubmorexa LHOK
’ ' https://m.edsoo.ru/ff0c6f00
MMOTEHIMAIIOB
IIpOBOMHUKH U JTUDIEKTPHUKH B
50 BJIpeKT 0CTATUYECKOM HOIjIe buGnnorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JlnpnexTpudeckass IPOHUIIAEMOCTD
bubmuoreka [JOK
51 OnexTpoéMKocThb. KoHaeHcaTo
P A p https://m.edsoo.ru/ff0c7126
ONEeKTPOEMKOCTh IIIOCKOTO
52 KOHIEHCAaTOpa. DHEPrus 3apsKEHHOTO bubnnorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIUI NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMTUPOBAIHLHOTO

ammapara, CTpyHHOro puHTepa.
DnexkTpocTaTHyYecKast 3aluTa.


https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

58

3azeMiIeHHE HIIEKTPOIPUOOPOB

DNEeKTpUUECKUi TOK, YCIOBHS €ro
cyuiecTBoBaHUs. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenne. 3akon Oma J1st
ydJacTKa LenH

ITocnenoBarenbHOE, apaIENbHOE,
CMEIIaHHOE COeTUHEHNE
npoBoIHUKOB. JlaGopaTopHas paboTa
«M3ydyeHune cMeIIaHHOTO COSMHEHUS
PE3UCTOPOB

Pabota 1 MOIIHOCTB JIEKTPUIECKOTO
ToKa. 3akoH J[oynsa-Jlenna

3akon Oma 15 MOTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne 3/1C nctouHnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

0.5

0.5

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c74f0

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bubnmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBHelii ypok. KonTponsHas
pabora o Teme "DnekTpoauHaMuka' /
Bcepoccuiickas npoBepouHas paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0mIaromuii ypok
«InexTpoauHaMukay / Beepoccuiickas
MpoBepouHas paborta

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

61

DneKTpOHHAs IPOBOJAUMOCTb TBEPABIX
METaJUIOB. 3aBUCHUMOCTD
COIPOTHBIICHUS METAJIIIOB OT
Temreparypbl. CBEpXIpPOBOIMMOCTh


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

DNEeKTpUUYECKUN TOK B BAaKyyMe.

62 CBolicTBa 2JIEKTPOHHBIX TyYKOB 1
[TonynpoBoIHUKH, UX COOCTBEHHAS U

63 IIpUMeECHas IpoBoAUMOCTh. CBoMCTBa 1 bu6nuoreka [IOK
p—~n-nepexona. IlomynpoBogHuKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpEI
DNEeKTpUYECKUI TOK B pacTBOpax U
pacIuiaBax 3JIEKTPOJIMTOB. bubaunoreka IIOK

64 1
DNEeKTpOIUTUYECKAs] AUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTPUYECKUN TOK B rasax.

65 CamocTosITeTbHBIN U 1 bubnuotexa [JOK
HECaMOCTOSTENbHBIN pa3psal. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexkTpuyeckue npudopsl u

66 YCTPOMCTBA U MX MPAKTUUECKOE 1 bu6mmoteka [{OK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbhas pabota no teme
«Dnektpocratuka. [locTosHHBIN bu6mmoreka [{IOK

67 . 1
3JIEKTpUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

68 PesepBHblIitl ypok. O600maomui ypok 1 bubnuotexa [JOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoJsun4yecTBo yacoB JJIeKTPOHHbIE
[]
Jlj;n Tema ypoka Beero Kontpoabubie IIpakTuueckue i[:;:ennﬂ sgl?;zz§ZTenbnble
padoThI padoTbI pecypesI
ITocTOsTHHBIE MarHUTHI U UX
B3auMoJercTBE. MarHuTHOE IOJIE. 1 bu6mmoreka [JOK
Bexrop MarHuTHOM MHAYKUUU. JIMHUK https://m.edsoo0.ru/ff0c9778
MarHUTHOM MHIYKIIUH
MarsnuTHO€ 1oje NpOBOJHUKA C
TokoM. OnbIT OpcTena. 1 bubnuorexa [JOK
B3anmoneiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue 1 1 bubnmorexa [JOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHuTHOTO TOJISI Ha
IPOBOAHUK ¢ TokoM. Cuiia Amnepa.
JlaboparopHas paboTa bubnmorexa [JOK
. 1 1
«HccnenoBanue NeiCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHUTa Ha paMKy C
TOKOMY
JlelicTBME MAarHUTHOTO TOJIS HA
JBWKYILYIOCS 3apSDKEHHYIO YaCTHULLY. 1 bubnuorexa [JOK
Cuna Jlopenna. Pabota cuisl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpomMarHuTHas UHAYKIMs. [loTok
BEKTOpa MarHuTHOW uHaykuu. IJ1C 1

WHIYKIIUU. 3aKOH 3JIEKTPOMArHUTHOM


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

10

11

12

13

nHaykuuu Papanes
JlaGoparopHas paboTa

«HccnenoBanue siBJI€HUS
AIEKTPOMATrHUTHOW UHAYKLIHA)

NHnykTUBHOCTD. SIBIICHUE
camouHaykiuu. 9JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TMOJIs1 KATYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue yCTpocTBa U Ux
MpUMEHEHNE: TTOCTOSIHHBIC MarHUTHI,
3IEKTPOMArHUTBI, HIEKTPOIBUTATENb,
YCKOPHUTEIIH JIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAs NIeYb

O6o06maromuii ypok « MarHutTHoe
noJie. DNeKTPOMarHuTHas MHTYKIIUSD

KonTtponsHas pabora o Teme
«MarsauTtHOe 1noste.
DNeKTpOMarHUTHAST MHIYKIIUSD)

CB00OOIHBIE MEXAaHUYCCKHUE
konebanus. [lapmMoHuveckue
KoJieObaHus. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHU M.
[IpeBpatienue sHeprun
JlaboparopHast paboTa
«HccnemoBanue 3aBUCUMOCTH
nepuo/ia Majbix KojaebaHui rpysa Ha
HUTH OT JIJTMHBI HUTH M MAcCChI TPy3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff0cal50

bubmnoreka I[HOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit koHTYp. CBOOOIHBIE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb820



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

15

16

AJIEKTPOMArHUTHBIC KOIeOaHus B
U/ICATBHOM KOJIe0aTeIbHOM KOHTYPE.
Amnanorusa MCKAY MCXaHUYCCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA SHCPIrUur B UJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxarumx
KosieOaHusIX. BeIHYKIeHHBIE
MeXaHn4YeCcKHe Kojiebauus. Pe3onanc.
BriHyX1€HHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHUSs

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiit Tok. CUHYCOUJAJIBHBIN
MIEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOTO TOKA. AMIUIUTYTHOE U
JICUCTBYIOILIEE 3HAYECHHUE CUJIbI TOKA U
HaPsKEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauncdopmarop. [IponusBoactso,
nepeaaya u norpediieHue
ANEKTPUYECKON JHEPTUHU

19

20

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHNUE 3JIEKTPUYECKOIO 3BOHKA,
reHepaTopa IMEPEMEHHOIO TOKaA,
JIMHUH JIEKTporepeaayd

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE AIEKTPOIHEPIUU.
Kynberypa ncnons3oBanus
3JIEKTPOAHEPTUHU B OBCEIHEBHOMN
JKU3HU

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



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

21

22

23

24

25

26

27

28

29

30

Mexanundeckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. Ckopoctb
pacupocTpaHEeHN U JJIMHA BOJIHBEI.
[Toniepeunblie U MPOOJILHBIE BOJTHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKka

ONEKTPOMarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpocTh. [Ikana
JJIEKTPOMAarHUTHBIX BOJIH

[TpuHIMIIBI paTUOCBS3U U
teneBuacHus. PazButue cpeacTs
cBaA3u. Pagnonokanusa

Kontponbnas padota «Konebanus u
BOJTHBD)

[IpsimonuHeNHOE pacpoCTpaHEHHE
CBETa B OJHOPOJHOM CpeE.
Toueunslii ICTOYHMK cBeTa. JIyy
cBeTa

OtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
N300pakeHH B MJIOCKOM 3epKajie

[Ipenomnenue ceta. [loaHoe
BHyTpeHHee oTpaxkeHue. [IpenenbHblit
YToJI IIOJIHOTO BHYTPEHHETO
OTpaXKeHUs

JlaGopaTtopHnas pabota «M3mepenue
MOKa3aTelNsl MPEJIOMIICHUS CTEKIIa

Jlunzel. [Toctpoenune n300pakeHuii B

bu6mmorexa [JOK
https://m.edsoo.ru/ffOccab4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bub6mnoreka I[IOK
https://m.edsoo.ru/ffOcc6f8

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

bu6mmoreka [IOK



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

nuH3e. Popmyiia TOHKOM JIMH3HI.
VYBennueHue JTNH3EI

JlaGopaTopHas pabota

https://m.edsoo.ru/ffOcddle

31 «/ccnenoBanue CBONUCTB
M300paKEHHM B JIMH3AX)

Hucnepcus cBera. CiioxxHBINA COCTaB

39 6enoro cBerta. L[eT. JJabopaTopHast
pabota «HabmoneHue nucnepcun
CBETa»

33 UnTepdepennus ceeta. Audpaxius bubnnorexa HOK
cBerta. JlubpakunonHas pemeTka https://m.edsoo.ru/ff0ced22
[TonepedyHOCTh CBETOBBIX BOJIH. bubnmorexa [JOK

34
ITonapuzanus cBera https://m.edsoo.ru/ff0cf02e

35 OnTudeckue MpuOOpPHI U YCTPOICTBA U
YCIIOBUS MX O€30MMaCHOTO IPUMEHEHUS
['panu1bl IPUMEHUMOCTH

36 KJIaccuueckoi MexaHukH. [locTynartel bubnnorexa [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo0.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.

37 3aMeIeHre BpeEMEHH U COKpaIleHUuE bubmmorexa LHOK

p p https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus ¥ UMIYJILC PEIATHBUCTCKOM
38 gacTtunsl. CBA3b Macchl C YPHEPTUEN U bubmmorexa LHOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
KonTponbHas paborta «Onruka.
. bubmuoreka [JOK
39 OCHOBHI CIIEHATHFHON TEOPUHU

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [1nanka. Dueprus

Bbub6mmorexa [JOK

40
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U KCCIICIOBAHNE Eu6 110K
nonmoTeka
41 . A.T.
orosdpexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsbl hotoadPekra. YpapHeHUE
42 SﬁHmTegHa J'Iqi)l(l)Q)OTOSQ)(geKTa bubmmorexa HOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorospdexra
Jasnenne ceera. OnbrTel I1. H.
43 JleGeneBa. XuMMHUECKOE IEHCTBUE bubmorexa HOK
siend. A https://m.eds00.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoicTBa u
MPAKTHYECKOE TIPUMEHEHUE!
44
dboTorEMEHT, GOTOATIHK,
coNHe4Has OaTapesi, CBETOUO
45 Pemenue 3aga4 mo reme « 3J€MEHTBI bubmuoreka [JOK
KBAaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI
46 Pesepdopna no paccessHuto a-yactu Bubmmorexa LIOK
PPOPA P t https://m.edsoo.ru/ff0d091a
IImanerapHas Mmozmens aroma
bubmuoreka [{OK
47 IT b
OCTYIIRL Opa https://m.edsoo.ru/ff0dOafa
W3nyyenue u noriomenue GOTOHOB
48 1| I/I};Ie exoJie aTOMellJl co H(()bro OBHS bubmorexa HOK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPrUH Ha APYroil. Buabel ciekTpoB
BonnoBrie cBOMCTBA YacTuil. BoaHbI
. bu6mmoreka [IOK
49 ne bpoins. KopnyckynsipHo-

BOJIHOBOM Tyann3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

BBIHYXXICHHOC U3JTYUCHUC

OTtkpbiTHE paguOaKTHBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaIMOAKTUBHOTO H3ITYICHHUS

CgoiicTBa anbda-, 6era-, raMmma-
u3inyyeHus. Bousaue
PaIMOaKTUBHOCTH Ha YKUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usinyyenue

DHeprus cBA3M HYKJIOHOB B SIIpE.

S nepubie peakuuu. SnepHbii
peaxtop. [IpoGrembl, IepCIeKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPIreTUKHU

DnemMeHTapHble YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTobl HaOIIOICHUS U
PETUCTPALIUU DJIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yH1aMeHTanbHbIe
B3auMozeicTeus. EquncTBo
(bU3UUECKOil KApTHHBI MUPa»

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HauYeHUE acTpoHOMUU. Bua
3BE31HOTO Heba. Co3Be3aus, ApKHUe
3BE3/Ibl, INIAHETHI, UX BUAUMOE
nekenne. CoHeyHas CUCTEMA

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

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

bubmnoreka I[HOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



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

56

57

58

Counaue. CojHeuHast aKTUBHOCTb.
Nctounuk sneprun CosiHia v 3BE€311

3BE3/bI, UX OCHOBHBIC
XapaKTepUCTUKU. 3BE3/1bI [T1aBHOU
nocjen0BaTenbHOCTU. BHyTpeHHee
cTpoeHue 3B€31. COBpEMEHHBIE
MPEJICTaBICHUS O MPOUCXOXKICHUU U
sBosrony CoJtHIa U 3BE3

Muineynsiii [1yte — Hama ['anakTuka.
[Tonoxenue n nBuxenne CosHLa B
lNamakTuke. ['anmaktukn. Y€pHbie
JBIPBI B AIpax TaJaKTUK

59

Bcenennas. Pasberanue rajakTUK.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

61

62

HepemeHHHe HpOGJ’ICMBI ACTPOHOMUU

KoHTponbHas pabota «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Pons pusuxu u
aCTPOHOMHUHU B IKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIMATIbHON B
ITHYECKOH cdepax NedaTeaIbHOCTH
YyeJoBeKa

63

O6o6marmuii ypok. Pons 1 Mmecto
($U3MKHU U ACTPOHOMMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpPa

64

O6o6maromuit ypok. Posb



65

66

67

68

buznyeckoit Teopur B GOPMHUPOBAHHUH
MIPEICTABICHUH O (PU3UIECKOI
KapTUHE MHpaA

O6o6maromuii ypok. Mecto
(du3nUecKoil KapTHUHBI MUpPa B 00IIEM
Py COBPEMEHHBIX ECTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOJIE
PesepBHbIil ypok. MaruutHoe 1noie.
DNEeKTpOMarHuTHas HHAYKIHS

PesepBHbiil ypok. Ontuka. OCHOBBI
CIIEMaJIbHON TeOpuun
OTHOCHUTEIILHOCTH

Pesepnbiii ypok. KBanroBas ¢pusuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpo(u3uKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTATHI OCBOEHUsI OCHOBHOI
00pa3oBaTeILHOI MPOrPaMMBbI CPeTHET0 00IIEero 00pa3oBaHuUsI

JleMOHCTpUpOBaT, Ha NpHMEpPax poJib M MecTo (UMK B
(hopMUPOBaHHHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

monaen

10.2

Y4YUTBIBATh TPAHUIIBI IPUMEHEHHSI U3yUYEHHBIX (U3UUYECKUX MOJICICH:
MaTepuanbHas TOYKa, MHEpLHUATbHAs CUCTeMa OTcuéTa, abCOIIOTHO
TBEP/OE TEJO, UeaTbHBINA Ta3; MOJEIU CTPOCHHUS T'a30B, KHUJIKOCTEH U
TBEPABIX TeJ, TOYEUHBIH JJIEKTPUUYECKUN 3aps] — MPH pPELlICHUH

¢bu3nvecKkux 3a1aq

10.3

10.4

10.5

Pacnio3naBaTh (usznueckue sBIeHUs (MPOIECcChl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETHYECKON Teopuu
CTpPOGHMsI BellecTBa U  3JEKTPOJUHAMHMKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBU)KEHHE, CBOOOJHOE IMaJeHHE
T€Jd, JABW)KEHHE IO OKPYXXHOCTH, HMHEpLHUs, B3aUMOJCIHCTBUE TEI;
muddys3usi, OpOYHOBCKOE JBHKEHHE, CTPOCHHE IKUAKOCTEH U
TBEPABIX  Tel, U3MeHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJylax/eHuu), TEMJIOBOE paBHOBECHE, HCIApEHUE, KOHJEHcalus,
IUTABJICHWE, KPUCTAUIM3alus, KUIIEHHWE, BIAXKHOCTh BO3/YXa,
NOBBIILIEHUE JIaBJICHUS T'a3a [IPU €ro HarpeBaHUM B 3aKPHITOM COCY/E,
CBSA3b MEXJy IapamMeTpaMH COCTOSHUS Ta3a B H30IpoIeccax;

QJICKTpU3alus TCI, B3aMMOJICHCTBHEC 3apsaa0B

OnuchiBaTh MEXaHWYECKOE JBWKEHHME, UCHIONb3ysad (hu3nyecKkue
BEJIMYMHBL: KOOPJMHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
macca Tella, CWIa, HMIYJbC Teld, KUHETHYeCKas DHEPIHsd,
NOTEHIMAJIbHAs HHEpPrus, MexXaHHueckas paboTa, MexaHHWdecKas
MOIITHOCTb; TIPH ONUCAHUU MPABUIBLHO TPAKTOBATH (PMU3UUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, HUX OOO3HAYEHHMS M EIUHMIBI, HAXOIUTh
(hopMyJIBI, CBSI3BIBAOIINE JAHHYIO (PM3UUECKYIO BEIUUUHY C APYTUMH

BCJIMYHUHaAMH

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€I U TEIIOBBIC



10.6

10.7

10.8

10.9

10.10

SIBJICHHSI, WCIONIb3ysl (U3UYECKUE BEJIMYMHBI: JaBJICHUE Trasa,
TEMIepaTypa, CPEAHssl KHHETHYEeCKash DSHEPTUs XaOoTHYECKOTO
JIBIDKEHUST MOJEKYJ, CpeIHEKBagpaTHYHas CKOPOCTb MOJIEKYI,
KOJMYECTBO  TEIUIOTHI, BHYTPCHHSS  JHEprus, pabora Tasa,
KO3 (UIIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBHUTATEINS; TPHU
OTIHICAaHUU MIPaBUIBHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJb3YEMbIX BEJIMYMH, WX OOO3HAYCHWS W CIAWHHIIBI, HAXOIWThH
(hopMyITBI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETUYHHY C APYTUMHU

BCIMYMHaAM

OnuceiBaTh U3Y4YEHHBIC JJIEKTPUUECKHE CBOWCTBA BEIIECTBA U
JNEKTPUYCCKUE  SBJICHUS  (MPOILECCHI), HCIONB3ys  (DU3MUECKHe
BEJIMYMHBI: JNEKTPUYECKUN  3apsal,  JJIEKTPUYECKOoe  TMoJe,
HANpsHKEHHOCTh  TIOJIS,, TMOTEHIIMA, pPa3HOCTh TMOTEHIUANOB; TpU
OTIMCAaHUU TPABWIHLHO TPAKTOBATH (PU3UUYECKHUIM CMBICT MCIOJIb3yEMBIX
BEJIMYMH, WX OO0O3HAYEHUS U €IUHUIBI, YKa3bIBaThb (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYHHY C JAPYTUMHU

BCIIMYMHAMH

aHaNM3UpPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOJb3YS
(bu3mvecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, |l
u |1l 3axkonbl HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKON 3HEPIuH,
3aKOH COXPaHEHUS MMITYJIbCA, IPUHLIUI CYNEPHO3UINN CHJI, TPHHLIUT
paBHOMpaBUS HMHEPIUAIBHBIX CHCTEM OTCYETA; MOJEKYISIPHO-
KAHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ia30BHIE 3aKOHBI, CBS3b
CpedHel KWHETUYEeCKOH HSHEepruy TEIUIOBOTO IBIKEHHS MOJIEKYT C
abCONIOTHON TeMIepaTypoi, MEepBbIH 3aKOH TEPMOIMHAMUKHU; 3aKOH
COXpaHEHMs JJIEKTPUUECKOro 3apsaa, 3akoH Kysona; mnpu 3ToM
pasnuyaTth CIOBECHYI0 (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTH4YecKOe

BBIpQ)KEHUE U yCIOBUS (TPaHULIBI, 00JIACTH) MPUMEHUMOCTH

OOBSCHATL OCHOBHBIE MPHUHIMIBI JEUCTBUS MAIIWH, NPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pas3iIuuaTh YCJIOBUS HX 0€30IacHOTO

HCIIOJIb30BAaHUS B HOBCCHHGBHOﬁ KHU3HU

BBINONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYECKUX SBICHUN U
IPOLIECCOB C UCIIOJIB30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHUI; TIpU
3ToM (QOopMyIHpOBaTH MpoOiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO

060pyz[013aH1/151, IMPOBOAUTDH OIIBIT U q)OpMy.]II/IPOBaTL BBIBOABI

OCYHI@CTBHSITB mpsAMbIC W KOCBCHHBLIC HW3MCPCHHA (1)I/ISI/I‘I€CKI/IX

BEJIMYHMH; TPU 3TOM BBIOMpATh ONTHUMAJbHBIA CIIOCOO M3MEPEHUs H




10.11

HCII0Jb30BAaTh U3BCCTHBIC MCTOJAbI OLICHKU HOFpeLLIHOCTeﬁ 1/13MepeH1/1p”1

HccrnenoBaTh 3aBHCHMOCTH MEXAY (PHU3MUECKUMH BEIMUYMHAMH C
WCIIOJIB30BAaHUEM IIPSAMBIX H3MEPEHHM; IIPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yiabTaThl MOJYYEHHOM 3aBUCHUMOCTH
(u3nYecKUx BEIMYUH B BUJAE TaONUI U TpaUKOB, €1aTh BBIBOJBI MO

pe3ynbTaTaM UCCIeI0BaHUs

10.12

10.13

10.14

CobOmonate  mpaBwia 0e30lacHOr0  Tpyda IpU  MPOBEACHUU
UCCIIEJOBaHMM B  paMKax ydeOHOro »SKCIEpUMEHTa, YydeOHo-
HCCHGHOBaTGHBCKOﬁ u HpOGKTHOfI ACATCIIBbHOCTH C HCIIOJIB30BaAHUCM

HU3MEPUTEITBHBIX YCTPOUCTB M TAOOPATOPHOTO 00OPYIOBAHHS

Pemate pacuérHble 3a7a4M ¢ SIBHO 33JaHHOM (PU3MYECKON MOJIENBIO,
UCTONB3Ys (PU3MYECKHe 3aKOHbl M TMPUHIUIBI, HAa OCHOBE aHalu3a
yCIOBUSL  3a/Jaydl  BbIOMpaTh  (U3MUECKYI0 MOJENb,  BBIICHATH
(u3nueckre BeNMYUHBI B (OPMYIIBI, HEOOXOIUMBIE JIJIS €€ PEIICHUs,
IPOBOJUTH PACUETHl U OILIEHWBATh PEAbHOCTh MOJyYEHHOTO 3HAYCHUS
(u3n4ecKoi BETUYHHBI

Pemrate  KkayecTBEHHBIE  3aJjaud:  BBICTpaMBaTh  JIOTHUYECKHU
HETPOTUBOPEUMBYIO LIEMOYKY PACCYXJEHUI C OMOpPOH Ha M3y4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILIGCKI/I€ SABJICHUS

10.15

10.16

Ucnonb3oBath mpu  pelieHuHu  y4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM [UIsl TIOUCKA, CTPYKTYpPUpPOBaHMS,
UHTEpHpETallud M MpPEJCTaBICHUA y4eOHOW W Hay4yHO-TOMYJSPHOM
uHbOpMaIK, MOJYUYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU
aHAJIM3UPOBAThH MOTYyYaeMylo HH(OPMAIIHIO

[IpuBonuTe mpHUMEpHl BKJIala POCCUHUCKUX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY)KAIOIIETO

MHpa, B Pa3BUTHC TCXHUKHU U TEXHOJIOTHI

10.17

10.18

Hcnonp30BaTh TEOpETHYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOM
KHU3HH TSI 00ecTiedeHnst 0€301MacHOCTH pU 00paIeHn: ¢ MprudopamMu
U TEXHUYECKUMHM YCTPOMCTBAMH, JIsi COXPAaHEHUS 3]0pOBbi U

CO6JIIOI[CHI/IH HOPM 5KOJIOTUYCCKOI'O ITOBCACHHUS B oxpy;xa}omeﬁ cpeae

PaGoTaTh B rpynmne ¢ BHIMOTHEHUEM PA3IUYHBIX COLMATBHBIX POJIEH,
IJIAaHUPOBAaTh  pabOTy  TPYyNIbl, palMOHAIBHO  PAaCHPEaesITh
00sI3aHHOCTH W TUIAHUPOBATh JACSATEIbHOCTh B HECTAaHJIAPTHBIX
CUTyalMsAX, aJE€KBATHO OLIEHUBATh BKJAJ KaXXIOr0 M3 YYaCTHUKOB

TPYIIIBI B pellIEHUuE paccMaTpUBaeMoOM mpooOIeMbl



11 KIIACC

Kon
NMPOBEPAEMOro
pe3yJbTaTra

11.1

11.2

11.3

114

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ILHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (U3UKU B
(hopMUpOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEIbHOCTU

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

Y4uThIBaTh TPAaHULBl IPUMEHEHHS] U3YUYEHHBIX (PU3UYECKUX MOJIEIICH:
TOUEYHBIN AIEKTPUUECKUI 3apsii, AAepHas MOJENb aroMa, HyKJIOHHas

MOZACIIb aTOMHOI'O sAapa IIpu pCIICHUN (1)I/I3I/ILIGCKI/IX 3aJa4

Pacnio3naBate (usuueckue sBIEHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB  DJICKTPOJAMHAMUKHA M  KBAaHTOBOH  (PHM3HKH:
JIEKTPHUYECKAasi TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMUTHOE  JICWCTBHS  TOKa, B3aMIMO/ICHCTBHE MarHuToB,
JNIEKTPOMArHUTHAs WHAYKIHSA, JEHCTBHE MArHUTHOTO MO Ha
OPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsiji, JJIEKTPOMArHUTHbBIC
KOJICOAHUSI ¥ BOJIHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaxeHue, MpejomiieHne, HuHTepepeHums, Audpakuus U
MOJISIpU3aIUsl CBETa, JUCIEpCHsl CBeTa, (POoTodNneKTpuuecKkuid 3PdeKT
(boTtoapdekr), cBeTOBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, eCTECTBEHHass M  WCKYCCTBEHHAs

PAaAOaKTUBHOCTD

OnwuceiBaTh  M3yYeHHBIE CBOMCTBA  BEHIECTBA  (DJIIEKTPHUECKUE,
MarHUTHBIE, ONTHYECKUE, AIEKTPHUECKYIO MPOBOIUMOCTh Pa3IMIHBIX
Cped) M JJIEKTPOMArHWTHBIE SIBIEHUS (IPOLECCHI), HCHOJb3YS
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKHM  3apsa, cuila  TOKa,
JNIEKTPUYECKOE  HANPSHKCHUE,  JJIEKTPUYECKOE  CONPOTHUBIICHHE,
pasHocth noteHnumanon, IJC, pabora Toka, MHAYKIHS MarHUTHOTO
noisi, cwia Awmmepa, cuina JlopeHIla, WHAYKTUBHOCTh KaTYIIKH,
SHEPrHsl ANEKTPUYECKOTO M MAarHUTHOTO IMOJIeH, MepHoJ] M YacToTra
KoneOaHNi B KoJe0aTenbHOM KOHTYpE, 3aps/ U CHJIa TOKa B Ipoliecce
rapMOHHYECKUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH, doxycHoe
paccTosiHME M ONTHUYECKas CUJIa JIMH3bI; NPU ONUCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICT HCIOJIB3YEMbIX BEIMYMH, HX
0003HAYCHHST W CIWHHIBI, YKa3biBaTh (OPMYJIBI, CBS3BIBAIOIINEC

JTAHHYIO (PU3HUYECKYIO BETUUUHY C IPYTUMHU BEIMUUHAMHU
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11.6

OnuceiBaTh U3y4EHHbIE KBAHTOBBIE SIBJICHUS M MIPOLIECCHI, UCIIOJIb3YS
(u3nUeckue BETUYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JUIHHA
BOJIHBI M YacTOTa CBETa, JHEPrusi U MMIYJIbC (OTOHA, TMEPHOJ
nojlypacrnajaa, DSHEpPrusi CBSI3M AaTOMHBIX sJiep; IpPU ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3NUYECKHIM CMBICI UCHOJIb3YEMbIX BEJINYUH,
ux 0003HAUYECHUS M EIUHMIIBI; YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BEIUUYHUHY C APYTMMHU BEIMYMHAMU, BBIYUCIATH

3HayeHue (HU3NIECKON BEITUUNHBI

AHanmm3upoBaTh (PHU3MYECKHE TPOLECCHl M SIBICHHS, WCIOIb3YS
¢usnueckne 3aKOHBl M NPUHIUNBL:  3akoH Oma,  3aKOHBI
HIOCJIC/IOBATEIFHOTO W MAapaJUICIbHOTO COCIUHEHHS TPOBOJIHUKOB,
3akoH JIxoyns — JleHna, 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH
IPSMOJIMHEHHOTO PAacIpOCTPAaHEHUS! CBETa, 3aKOHBI OTPaKCHHS CBETA,
3aKOHBI ~ TIPEJIOMJICHUSI  CBETa, YypaBHEHHE  OWHINTEHHAa  JJiA
¢doroadexra, 3aKOH COXpaHEHHUS DHEPIUH, 3aKOH COXPAHEHUs
UMITyJIbCa, 3aKOH COXPaHCHHs JJCKTPUYECKOTO 3apsijia, 3aKoH
COXpaHEHHs  MaccoBOIO  4YMCia, TOCTynatel  bopa, 3akoH
panMoOaKTUBHOTO pacraga; TMpH OSTOM pa3indaTh CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

11.8

11.9

OHpGI[CJISITB HAIpaBJICHUC BCKTOPa HWHAYKIHWW MArHuTHOI'O II0JIA

IMPOBOJHHKA C TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

CTpOI/ITB KU OIIMCBHIBATH H3o6pa>1<eHHe, co3JaBacMoO€  IINIOCKUM

3epKajioM, TOHKOW JTMH30M

BBINONHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (U3NYECKUX SIBICHUN U
MPOIIECCOB C UCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; MPHU
sToM (dopmynupoBaTh MpobiemMy (3amady) W THUIOTE3y Yy4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI

11.10

11.11

11.12

OcymiecTBiATh TpsSMbIE M KOCBEHHBIE H3MEPEHUs (PU3UUECKUX
BEJIMYHMH; TPU 3TOM BBIOMpATh ONTHUMAJbHBIA CIIOCOO M3MEPEHUs H

HCIIOJIB30BATh U3BECCTHBIC METOAbI OICHKU HOFpeIHHOCTeﬁ I/I3MepeHHﬁ

HccnenoBath 3aBUCUMOCTH (PU3NYECKUX BEIUYHUH C HCIIOJIB30BAHHEM
OpSAMBIX  HU3MEPEHHI; TpU 3TOM KOHCTPYHPOBATH  YCTAHOBKY,
(UKCUpOBaTh peE3yNbTaThl MOJYYCHHOH 3aBUCHMOCTH (PH3UUECKUX
BEJIMYMH B BUJE TaOIUIl U TpadUKOB, IENaTh BBIBOJBI MO pe3ylbTaTaM

HCCJIICAOBaHUA

CobOmonate mpaBuiia 0€30MacHOrO  TpyAa MpH  I[POBEIECHUHU



11.13

11.14

11.15

11.16

UCCIIEIOBAaHUH B paMKax ydeOHOro SKCIEpHMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKOW U NMPOEKTHOM NEATETbHOCTH C MCIOIb30BAaHUEM

U3MEPUTENIbHBIX YCTPOICTB U JaOOpaTOPHOTO 000pYy10BaHUS

Pematp pacuérHbie 3aauM ¢ SABHO 3aJaHHOU (DPU3MUYECKON MOJEINbIO,
UCTIONB3Ys (PU3MYecKHe 3aKOHbI W TMPUHIUIBI, HA OCHOBE aHaln3a
YCIOBHSI  3aJaud  BHIOMpATh  (U3UYECKYIO MOJENb, BBIACIATH
(u3nueckrue BeNMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE JIJIS €€ pEelICHus,
MIPOBOJAUTE PACUYETHI U OLIEHUBATH PEAJBHOCTD MOJYYEHHOTO 3HAYEHUS

(hU3UIECKON BETMYUHBI

Pematr ~ KkauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYXKICHHM C OMOpoil Ha M3y4yeHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

Hcnonp3oBaTe MHpH  pelIeHMM Y4eOHBIX 3aJad  COBPEMEHHBIE
UH(QOPMALMOHHBIE TEXHOJOTHH [UIi TIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpNPETAlMd U NPEACTaBIeHUs y4eOHOW M Hay4yHO-TIOMYJISPHOM
UHPOPMALIUK, TOITYYEHHOW M3 Pa3IMUYHBIX MUCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMALINIO

OOBSICHATh NPUHLMITBI JEHCTBUS MAaLIMH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS HX OE30MAaCHOTO HCIIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBonuTe mpHUMEpHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpPa, B Pa3BUTHUC TEXHUKU U TEXHOJIOTHI

Hcnonp30BaTh TEOpETUYECKHE 3HAHUSA MO (PU3MKE B IMOBCEIHEBHOM
JKU3HH 1)1 o0ecrieueHns 0€30macHOCTH MpH OOpalIeHuH ¢ MPUOopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, [JIsI COXPaHEHHUS 3JI0pOBbI U

coOII0ACHUSI HOPM SKOJIOTMYECKOTO MOBEJIEHUS B OKpY KaIoILEel cpeae

11.19

PaGorarh B rpymnie ¢ BBIIOJHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIaHUpOBaTh ~ PabOTy  TpyMNIbl,  PAalUOHAIBHO  paclpeneisTh
0053aHHOCTM M IUIAHUPOBATh  JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLICHMBAThb BKJIAJ KaXJOrO0 U3 YYaCTHUKOB

IPYIIIBI B pELLIEHHE paccMaTpUBaeMOi MPOOIEMBI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJTACC

Kon Konx nposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

1.2

O®usuka — Hayka o 1npupoxae. HayuHble
METO/Ibl TTO3HAHUS OKpYyXkaromero Mupa. Posb
JKCIIEpUMEHTa W TEOpUHM B  IpouLecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3UKeE

MopenupoBanne (QuU3NUECKUX SBICHUH W
npoueccoB. Hayunbie runore3sl. Ousnyeckue
3aKOHBI U TEOpUHU. ['paHUIBI NPUMEHUMOCTH
buznuecKux 3aKOHOB. [Ipunuun
cooTBeTcTBUS. Poinb u Mecro Qu3uku B
(dhopMupoBaHUH COBPEMEHHOM Hay4YHOU
KapTUHBI MHpa, B MIPaKTUYECKON

JIeITEeIbHOCTH JII0AEH

MEXAHHKA

##HPar#KIMTHEMATUKA

2.1.1

2.1.2
2.1

2.1.3

MexaHn4deckoe IBHXKEHHE. OTHOCHTEIBLHOCTh
MEXaHUYCCKOI0 ABUKCHUS. Cucrema orcuéra.

Tpaexropus

[Tepemerienne, CKOpPOCTh (CpedHsis CKOPOCTH,
MTHOBEHHAasi  CKOpPOCTb) U YCKOpPEHHE
MaTepuaibHOM TOYKH, UX NPOEKIHH Ha OCH
CHUCTEMBI KOOP/IMHAT. Cnoxenue

HepeMeIlICHI/Iﬁ H CII0XCHUC CKOpOCTCﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JIBHKECHUE. I'padpuku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH 51 IepeMenIeHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU
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2.15

CBobOogHOE TazicHne. Y CKOpeHHue CBOOOHOTO

MmajgeHus

KpuBonunueiinoe nBwxkeHne. PaBHOMepHOe
JABMOKCHUC MaTepHaJIBHOfI TOYKHU 10
OKPY>KHOCTH. YTJIOBas CKOPOCTb, JIMHEWHAas
CKOPOCTb. Iepuon u 4acToTa.

LleHTpOCTpEMUTENHFHOE YCKOPEHUE

2.1.6

2.1.7

Texanueckue YCTpOMCTBA: CITUTIOMET,
JNBWKEHUE CHaps/IOB, LEMHbIE U pPEMEHHbBIE
nepeaadu

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHONICHHSI MEXKJy MYyTSIMH, MTPOUIEHHBIMU
TEIOM  3a  TOCJIEIOBaTeIbHbIE  PaBHBIE
MIPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBWKEHUU C HayaJdbHOM CKOPOCTHIO, paBHOMU
Hyt0. M3ydeHne IBUKEHUS 1IapuKa B BA3KOM
KUIAKOCTU. M3ydyeHwe  JBUXKEHUA  Tela,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

#HPari## IUHAMUKA

221

2.2.2

2.2.3

224

2.25

2.2.6

[TpuHDHN OTHOCHUTEIILHOCTH lNamunes.
IlepBeiii  3akoH Hbrorona. HMuepruanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHunun cynepno3unuu

CHUJII

Bropoii 3akoH HproToHa 11 MarepualbHOU
TOYKM B HWHEPLHUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuii 3akoH Hsprorona mis

MaTepualbHBIX TOUEK
3aKOH BCEMHUPHOTO TAroTeHus. Cuia TsHKEeCTH.
[lepBas kocMuueckas cKopocTs. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenuwe. Cuma TpeHUS

CKOJIB>KCHUA 151 cHhlia TPCHUA IIOKO.

Koaddumnment tpenus. Cuiia conpoTUBICHUS



2.3

2.2.7

2.2.8

2.2.9

2.2.10

IIpU ABUXKCHUM TECJIAa B ) KUAKOCTU HUJIU I'a3eC

HOCTyTIaTeJ'IBHOC " BpalIaTCIbHOC NOBHUIKCHUC

a0COJIIOTHO TBEPIOTO Tea

MOMEHT CHJIbl OTHOCHTEIBHO OCH BpAIECHUS.
[Inedo cunbl. YciioBus paBHOBECUS TBEPAOIO
tena B UCO

TexHuyeckue  yCTpOMCTBA:  MOJUIUITHHUKH,

ABUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[IpakTnueckue paboThl. M3ydyeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH TOJ
JIEUCTBUEM HECKOJIBKUX cuil. HccnepoBaHue
3aBUCHUMOCTH CHWJI YIPYTOCTH, BO3HUKAOIINX
B jAepopMupyemMoll TpPYyXHHE U PE3UHOBOM
oOpa3iie, OT BeNMMYUHBI WX Jaedopmarmy.
HccnenoBanue yciaoBuid paBHOBECHS TBEPIOTO

TEJIa, UMCIOILICTO OCh BpalllCHUSA

###Par#H#3AKOHBI COXPAHEHIA B MEXAHUKE

NMnynsCc MartepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepUalIbHBIX TOYEeK. MMOynbc CWIBl W
M3MEHEHHE UMITYyJIbca Tefa

232 3akoH coxpaHeHuss wummyinbca B HCO.

o PeakTuBHOE ABIKEHHE

2.3.3 PabGora cuibt

2.3.4 MOIIHOCTE CHIIBI

»38 Kunernueckas sHeprusi MaTepuaibHOM TOUYKH.

- TeopeMa 0 KHHETUUYECKOW SHEPTUH
[TorennuanpHas o»Heprus. lloTeHnmanbHas

236 SHEprus YIPYTO nehopMupoBaHHOM

o npyxuHbl. [loTeHuuanbHas SHeprus Tena
BOJIM3U OBEPXHOCTH 3eMIIH
[ToTeHnMa bHBIE W HEMOTCHIUAIBHBIC CHIIBL.

237 CBsi3b  paboOThl HEMOTEHLHUATBHBIX CHUI C

N3MCHCHHUCM MEXaHUYCCKOMH SHEPIrun

CHUCTCMBbI TCII. 3aKkoH COXPAaHCHUA



3.1

2.3.8

MEXaHUYECKON SHEPTUU

pryT HC U HCYIIPYT'UC CTOJIKHOBCHU A

2.3.9

2.3.10

Texnuueckue yCTpOﬁCTBaI ABWIKCHUC PAKCET,

BOI[OMéT, KOIICP, Hp}I)KI/IHHLII‘/'I IIHUCTOJICT

[Ipaktnueckue paboTel. W3ydeHue cBs3H
CKOpOCTE€M Tel Tpu HEyopyrom yjaape.
UccnenoBanme cBA3u  pabOTBI  CHUJIBI  C

U3MEHEHHEM MEXaHHMYSCKON OHEPIUu TCiia

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA
#HH#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.11

3.1.2

3.13

3.14

OcHoBHbIE MOJIO’KEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenue. luddysus. Xapakrep ABMKECHUS U

B3aHMOIIeI>'ICTBPISI HJacCTHUI BEIICCTBA

Mogenu CTpO€HHMS Ta30B, KUIKOCTEH U
TBEPABIX Tel HW  OOBSICHEHHE  CBOICTB
BEILIECTBA Ha OCHOBE 3THX MOJEJIe

Macca wmonekyn. KomnmnuectBo BeliecTsa.
[Toctrosnnast ABoraapo

TennoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. lllkana remneparyp Llenscus

3.15

3.1.6

3.1.7

Mopnens  upeanpHOoro  raza.  OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON
TEOpUU UJI€aTIBHOTO ra3a

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKON 3HEPTrUU TEIJIOBOTO JBUKEHUS

yactull ra3a. lllkana remnepatyp KenpBuna

VYpaBuenne Kianelipona — Menneneesa.

3akoH /lanmbToHa

3.1.8

3.1.9

I'azoBble 3aKk0HBIL. M30mponeccs B UAcaJIbHOM
ra3e C IOCTOSHHBIM KOJUYECTBOM BELIECTBA:

u30TepMa, U30X0pa, u300apa

Texauueckue YCTPOMCTBA: TEPMOMETD,

OGapometp




3.2

3.3

3.1.10

3.21

3.2.2

[Ipaktuyeckue padoTsl. M3Mepenue Macchl
BO3/yXa B KJacCHOM komHare. McciaegoBanue
3aBUCUMOCTH MEXy MapaMeTpaMU COCTOSHUS

pa3pexeHHOro ra3a

OCHOBbI TEPMOJIMHAMUNKA

TepmoguHamuueckass cucteMa. BHyTpeHHss
OHCPIrus TepMO,Z[I/IHaMI/I‘IeCKOI\/'I CUCTEMBI U

CITOCOOBI €€ N3MEHEHUSA

KomugectBo Temnotel u pabora. BayTpeHHss

OHEPTUA OAHOATOMHOI'O UACAJIIBHOTO I'a3a

3.2.3

3.24

3.25

3.2.6

3.2.7

3.2.8

Bunel Temonepenauu: TENIONPOBOIHOCT,
KOHBEKIMA, U3JIydyeHue. TermnoéMKOCTh Tela.
VYnenbHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONCPLCaauc

[TepBriit 3akoH TepMoauHamMuku. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJAMHAMUKHU K
u3ornporieccam. ['paduueckass mHTEpIpeTaus

paboThI Ta3a

TenmoBbie MamuHbl. [IpUHIUOBI  OEHCTBUA
TEIUIOBBIX MamwH. [IpeoOpa3oBaHus YHEPTrUU
B  TemIoBbIX  MammHax. Koadduiment
nosnesnoro  nevctBus  (manee —  KIIM)

termioBoi MamuHebl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh  mpoIlECCOB B MPHUPOJIE.
TeruoBsle JBUTATEIIN. DKoJI0ru4ecKue
pOOJIEMBI TEIJIOSHEPTrEeTUKU

Texanueckue YCTpOMCTBA: JIBUTaTENIb
BHYTPEHHETO CTOpaHH, OBITOBOI
XOJIOAWJIBHUK, KOHAULIMOHED

[TpakTuyeckue paboTsl. I3MepeHne yaeapHOi

TEIUIOEMKOCTH

###Par###ATPEI’ ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

ITEPEXO/IbI
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3.3.1

3.3.2

3.3.3

3.34

3.35

3.3.6

[Tapoo6pa3zoBanue u koHneHcaws. Vicnapenue
u KHIICHHE. VY nenpHas TEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI

KUIICHUSA OT JaBJICHUA

AOCONIOTHAS M OTHOCHUTENbHAS BIIAXKHOCTD

Bo3ayxa. HacelmenHslil nap

TBépmoe  Teno. Kpucrannnueckue u
amMmopdHbIe Tenma. AHH3BOTPONHS  CBOMCTB
KpPUCTAJUIOB. Kunkue KpUCTaJUIBIL.
CoBpeMeHHbIE MaTepHalIbl

[InaBneHne w KpuctaluM3aunus. Y IeJIbHas
terutota masneHus. Cyonumanus

YpaBHeHHE TEIIOBOTO OanaHca

TexHuueckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP, KAJIOPUMETP,  TEXHOJIOTUU

MOJIY4CHHUA COBPEMCHHBIX MATCpHUAJIOB, B TOM

YHCJIC HAHOMATCPHAJI0OB, 1 HAHOTCXHOJIOTMH

3.3.7

411

41.2

4.1.3
4.1.4

4.1.5

4.1.6

[IpakTuueckue paboThI. H3mepenue

BJIQXKHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
###Par### O JIEKTPOCTATUKA

DnekTpu3anus Tell. JNeKTpuyeckui 3apsia. JIBa
BU/JIA AIEKTPUUECKUX 3apsiIOB

[IpoBoaHMKH, JTUAJIEKTPUKU u
MOJIYIPOBOJTHUKH

3aKOH COXpaHEHUs AEKTPUUECKOro 3apsaa
B3aumopeiictBue 3apsanoB. 3akoH Kymnona
DneKTpuyeckoe  IoJIe. HanpspokéHHoCTb
3IEKTPUIECKOTO TOJISL. [TpuHIMn
cynepno3uuuu.  JIuHMM  HanpsHKEHHOCTH
AJIEKTPUYECKOTO OJIS

Pabora cun QJICKTPOCTATHUYCCKOI'O  ITIOJIA.

HOTCHI_II/IEUI. PazHocTh IIOTCHIIMAJIOB

4.1.7

HpOBO,Z[HI/IKI/I U OUBJICKTPUKU B IHOCTOSIHHOM



4.1.8

419

SJICKTPUYCCKOM T10JIC. HI/IBHGKTPI/I‘-IeCKaSI

IIPOHUIIACMOCTD

DIIEKTPOEMKOCTb. Konpencarop.
DOneKTpOEMKOCTh IUJIOCKOTO  KOHJEHcaTopa.

9Hepm;1 3apsAKCHHOI'O KOHACHCATOPa

TexHuyeckue  yCTpOWCTBA:  DJIEKTPOCKOIL,
AJEKTPOMETp, BJIEKTPOCTaTHUECKas 3alluTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOD,

KCEPOKC, CTPYWHBIN IPUHTED

4.1.10

[IpakTnueckue paboThI. H3mepenue

ANIEKTPOEMKOCTH KOHJICHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

421

4.2.2

4.2.3

4.2.4

425

4.2.6

4.2.7

4.2.8

4.2.9

PA3JIMYHBIX CPEJJAX

VcenoBus CyIIIECTBOBAHUS [IOCTOSTHHOT'O
3JIEKTpUYECKOro Toka. Mcrounuku Toka. Cuia

TOKa. IIoCTOSIHHBIA TOK
Hanpsixenue. 3akon Oma aJig yyacTka nenu

DJIEKTPUYECKOE COMPOTUBJIEHUE. Y IEIBHOE

COIIPOTUBJICHUC BCIICCTBA

ITocnenoBarensHOE, napajuiesibHOE,

CMCIIaAHHOC COCAMHCHUC ITPOBOJHUKOB

Pabota anexTpuueckoro Toka. 3akoH oy
— Jlenma

MOMHOCTh 3AEKTPUUECKOTO TOKA
anekTponaBwkymas cuna (gamee — DJC) wm
BHYTpPEHHEE CONPOTUBIICHUE UCTOYHHKA TOKA.
3akon Oma I TONHOM  (3aMKHYTOIN)

anekTpudeckoil nenu. Kopotkoe 3amMblkaHue

DneKTpoHHAas MPOBOAUMOCTD TBEPJIBIX
METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUSA
METaJIOB oT TeMIEPaTyphl.

CBepXIpoBOJIMMOCTh

DJIeKTpUYeCKuil TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB



4.2.10

[MonynpoBonnuku. CoOCTBEHHAs M IPUMECHAs!
MPOBOJUMOCTh MOJYIPOBOAHUKOB. (CBOICTBA

p-n nepexoaa. [TonynpoBogHUKOBEIE TPUOOPHI

4211

4.2.12

4.2.13

4.2.14

11 KITACC

Kon Koanposepsiemoro

pasaeiia 3JIEMEHTAa
4

DNeKTpUYecKuié  TOK B DIJIEKTPOJIUTAX.
ONEKTPONUTHYECKAS JUCCOLIALU.

DneKTpoIn3

DNeKTpUYECKUid TOK B rasax.
CaMOCTOSTENBHBIA W HECAMOCTOSTEIbHBIN
pa3psa. PasnuuHble THUINBI CaMOCTOSITENBHOTO

pazpsaa. Monnus. [1na3ma

Texnuueckue YCTPOMCTBA: aMIIepMeETp,
BOJITMETP,  pEOCTaT, MCTOYHUKH  TOKa,
JJIEKTPOHArpEBATEIbHBIE puoopHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COTIPOTHBIICHHUS, BaKyyMHBIN MO/,
TEPMHUCTOPBI u (boTope3nucTopsl,

MTOJTYTIPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA

[IpakTnueckue paboThL. Nsyuenne
CMEIIaHHOTO COEANHEHHS PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpotuBienus. Habmronenue

ANEKTPOIIH3a

HpOBepﬂeMme 3JIEMEHTBI COACPKAHUSA

SJIEKTPOAMHAMUKA

##HHPar##HH#MATHUTHOE I1OJIE. QJIEKTPOMATHUTHAA MHAYKLMA

43.1

4.3

4.3.2

Tloctosauaple Mar"HuThl. B3aumopeiicTBue

IIOCTOSAHHBIX MarHuToOB

MaruutHoe m0Ne. BekTop MarHuTHOU
nHAyKOuK.  [IpuHnun — cynepnos3unuu.
JIuaum MarnutHOM umHAykuuu. Kapruna

JUHUA  MarHuTHOM  MHAYKIMU  MOJIA



HOCTOSSHHBIX MarHUTOB
MarHuTtHOE TMO0J€ MPOBOJHHUKA C TOKOM.
KapTuna nuHMI 10N JJIMHHOTO MPSIMOTO

MIpOBOAHMKA MW 3aMKHYTOI'0 KOJIBLIECBOI'O

433 NPOBOJHMKA, KAaTymIKM C TOKOM. OTmbIT
Opcrena. BzaumoaencTBiue NpoBOAHUKOB C
TOKOM
4.3.4 Cuna Amriepa, €€ MOIyJIb M HalPaBIICHHUE
Cuna JlopeHna, €€ MOTyJib U HAalpaBIICHUE.
JIBr>keHue  3apsDKEHHOM — 4acTULBL B
435 OJTHOPOJHOM MATHHUTHOM mone. PaGota
cuiel JIopeHna
4.3.6 SIBneHue 3MeKTPOMarHuTHON UHAYKIIUU
4.3.7 IToTok BekTOpa MAarHUTHON UHIYKIIMH
OC unaykuu. 3aK0H IEKTPOMArHUTHOM
4.3.8 nHaykuu Papanes
BuxpeBoe »snextpuueckoe mose. IJIC
WHIYKIIMA B TIPOBOJIHUKE, JIBHKYIIEMCS
439 MOCTYNaTeIbHO B OJJHOPOTHOM MAarHUTHOM
oJje
4.3.10 [IpaBuio Jlenna
NHAyKTUBHOCTH. SIBJIEHUE CAMOUHIYKIUH.
4.3.11
O/1C camonHIyKIMU
DHeprus MAarHUTHOTO TMOJsS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DeKTpOMAarHUTHOE I0JIe
TexHuueckne  yCTPOWCTBA:  IIOCTOSIHHBIE
MAarHHuThI, AIIEKTPOMATHUTHI,
43.14
3JIEKTPOIBUTATEITb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICUb
[IpakTrueckue paboTHI. H3yuenue
4315 MAarHUTHOTO TIOJII KATYIIKH C TOKOM.

Hccn CA10BAaHUC ﬂeﬁCTBHH IHOCTOAHHOI'O

MarHura Ha paMKy ¢ TokoM. MccrnenoBanue



SIBJICHUSA BJIeKTpOMaFHHTHOfI HHAYKOUN

KOJIEBAHUMA 1 BOJIHBI

5.1

#HHPart#H#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

5.13

5.14

5.15

Konebarenpnass  cucrema. CBoOOmHBIE
konebanus. ['apmoHnueckune KoneOaHwms.
[lepuon, uactota, ammumTyga u (asa

KoJeOanuii

[IpyxuHHBI MasTHUK. MaTeMaTu4yeckuit

MasiTHHUK

YpaBHeHHE TapMOHHYECKUX KOJeOaHUU.
Kunemaruueckoe " OUHAMHUYECKOE

OIIHCaHUEe KojeOaTEILHOr 0O JBHXXCHUA

IIpeBpamenue SHEPrUu pu
rapMOHUYECKUX  KojeOaHusx.  CBs3b
aMILTATY b KoJieOaHui UCXOHOMN
BEJIMYMHBI C aMIUIUTyJaMu KoseOaHui eé

CKOPOCTH U YCKOPCHU

Konebatenpupiii  koHTYp.  CBOOOIHBIC
OJICKTPOMArHUTHBIC KOJIe6aHI/IH B
UJeaTbHOM  KoJie0aTebHOM  KOHTYpE.
Amnanorus MCKOY MCXaHUYCCKUMHU n
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

5.16

5.1.7

5.18

5.1.9

3akoH COXPAHCHUA DHCPIrUU B HACAJIBHOM

KOJIeOaTeIbHOM KOHTYpE

BbIHyX/IeHHbIE MEXaHUYECKHE KoJeOaHMs.
Pesonanc. Pe3onancuas KpHUBasl.
BeiHyx/1eHHBIE JIEKTPOMAarHUTHbIE

KosieOaHusl.

Ilepemennbii  TOK.  CHHyCOMIAJIBHBIN
MEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.

AMHJ'II/ITYI[HOG nu ﬂeﬁCTBYIOLHee 3HA4YCHUC

CHJIbI TOKA N HAIIPSIKCHUS



5.2

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoacTso, nepegaya
U NOTpeOleHne IEKTPUUECKOW SHEprHH.
DKOJIOTrMYECKHE PUCKU MPU MPOU3BOACTBE
ANEKTPUYECKOM  DHEPIHUH. Kynstypa
UCIIOJIb30BaHUS IJEKTPOIHEPTHH B

HOBCCﬂHeBHOﬁ KHU3HHU

Texaudeckue ycTpoucTBa: ceiicMmorpad,
AJIEKTPUYECKUI 3BOHOK, JINHUHA

QJICKTponepecaaqd

[Ipaktuueckue pabotel. HMccnenoBanue
3aBHCUMOCTH TIepUOJia MaJIbIX KOJeOaHHUH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LENu U3 MOCIEI0BaTeIbHO COEIUHEHHBIX

KOH/IEHCATOpa, KaTYILIKU U pe3UcTopa

##HPartHHH#MEX AHUYECKUE 1 DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHUS
pactipoctpanenus.  [lepuon.  CkopocTh
pactpoCTpaHeHHss W JUIMHA  BOJIHBIL.

[Tonepeunsie ¥ MPOIOIBHBIE BOJTHBI

5.2.2

5.2.3

###Par### Unrepdepenuus u nudpakuus
MEXAHUYECKUX BOJH

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

Bricora Tona. TemOp 3ByKa

5.2.4

525

DNEeKTPOMarHUTHbIE  BOJIHBL. Y CIIOBUSA
M3IIy4eHUs]  BJIEKTPOMArHUTHBIX  BOJIH.
B3aumnuas opuenTanus BexktopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

CpoiicTBa  DJIGKTPOMAarHWTHBIX  BOJIH:
OTpa)k€HUe, MPEeIOMIICEHHUE, MOJIsIpU3aLus,
mudpakius, uHTephepeHuus. CKOpPOCTh

OJICKTPOMArdHuTHBIX BOJIH

5.2.6

[xana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3JIEeKTPOMATHUTHBIX BOJH B

TEXHUKE U OBITY



5.3

5.2.7

IIpHHHHHLI paﬂHOCBHSH U TCIICBUACHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYIKAIOLIEN cpebl

5.2.8

TexHu4ecKkue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTHI, YJIBTPa3ByKOBas
JUAarHoCTHUKa B TEXHUKE M MEIULHHE,
pamap,  paIUONPUEMHUK,  TEIEBU30D,

anTeHnHa, Tenedon, CBY-neyn

##HParf#OIITUKA

53.1

[IpsAMoinMHEHOE pAacIpOCTpPaHEHUE CBETA

B OJIHOPOJIHOM cpexe. Jlyu cBeTa

5.3.2

5.3.3

OtpaxkeHre cBeTa. 3aKOHBI OTPaXKEHUs
cBeta. [loctpoenre M300pakeHnit B TIOCKOM
3epKase

[Ipenomnenne cBeta. 3aKOHBI MPETOMIICHUS
CBETa. AOGCOIOTHBIH MOKa3aTeb

MPEIOMIICHUS

534

5.3.5

5.3.6

5.3.7

[omHoe BHYTpEHHEE OTpaXKEHHE.
IIpenenbHbIid yrosl MOJHOTO BHYTPEHHETO

OTpaKEHUS

Hucnepcust  cBera. CIIOXKHBIM ~ COCTaB

Oenoro cBera. L{BeT

Cobuparoniye ¥ pacceuBarolllie JUH3BI.
Tonkas nunH3a. DOKYCHOE pACCTOSHHUE U
ONTHYEeCKass  cuja  TOHKOW  JIMH3BIL.
[TocTpoenue n300pa>keHnit B COOMparonux
u paccenBaromux JuH3ax. Dopmyna
TOHKOM JHH3BLI. YBEIWUCHHE, J1aBacMoeE

JIMH30U

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

WNurepdepentiusi  cBera.  KorepeHTHbBIE
UCTOYHUKH. VYcenoBus HaAOIIOICHUSA
MaKCHMYMOB u MHUHUMYMOB B

UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX



5.3.9

5.3.10

5.3.11

5.3.12

CI/IH(1)33HBIX KOTCpCHTHBIX UCTOYHUKOB

Hudpakmuss  cBeta.  Judpakunonnas
peméTka. YcinoBrue HAOMIONCHUS TIABHBIX
MaKCUMYMOB npu naJIeHIH
MOHOXPOMaTHYECKOI0 CBeTa Ha
T(QPAKIIUOHHYIO PEIIETKY

[Honsapusanus ceera

TexHudyeckue ycTpoilcTBa: OYKH, JIyna,

¢doroanmapar, NPOEKIMOHHBIA ammapar,

MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OIITHKA, JU(ppaKkMOHHAS pemeéTka,
TIOJISIPOU]

[IpakTrueckue paboTHI. N3mepenune

nokazarenst npenomienus. MccnenoBanue
CBOWCTB  W300pakeHWii B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

3JIEMEHTAI CIIELTUAJIBHOM TEOPUY OTHOCUTEJILHOCTH

6.1

6.2

I'panuupl TPUMEHUMOCTH KIIACCUYECKOU
MEXaHUKH. [Toctynater TEOpUH
OTHOCHUTEIBbHOCTH: WHBAaPUAHTHOCTh
MOAYJIsI CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIUI OTHOCUTEILHOCTH DUHINTEITHA

OTHOCHUTENBLHOCTD OJTHOBPEMEHHOCTH.

3aMmeqyieHHe BpPEMEHH M COKpalleHHe

JUIAHBI

6.3

6.4

DHEprusi ¥ UMIYJIbC CBOOOAHON YaCTHUIIBI

CBs13p Macchl € BHEpPrUEd M UMIYJIbCOM
CBOOOJIHOM 4YaCTHIIBl. ODHEPrus IOKOs

CcBOOOIHOI YaCTULIBI

KBAHTOBAA ®U3UKA

#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKU

7.1
7.1.1

®otonbl. Popmyina Ilnanka cBsa3u 3HEprun
¢oToHa C¢ ero YacToToW. OHeprus u

UMIYyIsC GOTOHA



7.2

7.3

7.12

OtkpsiTie U uccinenopanne Gorodrddexra.

ONEBITEI AlT. CroxeToBa. 3aKOHEI

¢dorodrddexra

7.1.3

7.14
7.15

7.1.6

7.2.1

7.2.2

7.2.3

7.24

7.2.5

7.2.6

7.3.1

YpaBHeHue DHHIITEHA VIS
dhoTodrddekra. «Kpacnas TpaHUIIA
dotorddekra

Jasnenue cera. OnbiTel [1.H. JIeOGeneBa
XUMHYECKOE JEUCTBUE CBETA
TexHudeckue yCTpOWcTBa: (DOTODIEMEHT,

(dboTomaryuk, COJIHEUHAs Oatapes,

CBETOANO

CTPOEHHME ATOMA

Monens atoma TomcoHna. OnbBITEI
Pesepdopra o uccienoBaHUO CTPOCHHS

aToMa. HnaHeTapHaﬂ MOACIb aTOMa

[Toctynater bopa. N3nyuenue u
norjomeHue  (OTOHOB IPU  HEPEXOJe
aTOMa C OJHOIO YpOBHS DHEPruM Ha
npyroi. Buasl ciektpoB. CHekTp ypoBHEN

OHEPIrur atroMa BOAOpOJda

BoaHoBEIE cBoiicTBa 4yactull. BoJHBI 1€
bponns. KopnyckynsipHO-BOIHOBOM
nyanmu3Mm.  Jludpakmust  AIEKTPOHOB  Ha

KpHUCTaiax
CrioHTaHHOE M BBIHYXKICHHOE M3ITydeHHE.
YcTpoiicTBO M IPUHIIKIT Pa0OTHI Jlazepa
TexHuueckue yCcTpONCTBA: CHEKTpalbHbIN
aHanmu3 (CIEeKTPOCKOM), Jia3ep, KBAaHTOBBIN
KOMIIBIOTEDP

[Ipaktnueckue  pabotel.  Habmronenue

JIMHENYaToro CIEKTpa

ATOMHOE A1PO

Mertoapsl HAOMIONEHHUS W PETHCTPALUH

OJICMCHTAPHBIX YaCTHUI]



7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OMBITHI
Pesepdopna mo onpeneneHuro cocraBa
panuoakTHBHOro  m3nydeHus. CBoiicTBa
anbga-, 6eTa-, ramMmma-u3nydeHus. BriusHue

PaaANOaKTUBHOCTH HA JKUBBIC OPraHU3MbI

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

OTkpblTHE  TPOTOHAa U HEUTpPOHAa.
Hyxnonnas mozens siapa ['eiizenOepra —
WBanenko. 3apsan szapa. MaccoBoe 4uciio

anpa. M30tormsl

Anbda-pacma. DJIEKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacnan.  ['amma-
U3ITy4eHue. 3aKOH  paJMOaKTUBHOIO
pacmnana

OHepruss CBA3M HYKIOHOB B  sJpe.

SAnepusie cunbl. Jledekt macce aapa

Snepubie peakuuu. Jlenenue U CUHTE3
sanep

S nepHbiit pEaKTOop. TepmosiiepHbIit
cuate3. [IpoGneMbl W  MEPCHEKTHBBI
SIIEPHOM  DHEPreTHKU.  DKOJIOTMYECKHUe
ACMEKTHI SIAEPHOU SHEPTETUKHU
OneMeHTapHbie  4vacTuibl.  OTKpBITHE

IMO3UTPOHA. (DYHI[aMeHTaJ'IBHBIe

B3aMOJIEUCTBUS

7.3.9

7.3.10

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, snepHbI peakTop,
aToMHast ooM0Oa

[Ipaktnueckue pabotsl. HMccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3Bé3]II)I, IJIAHETHI, UX BUIUMOEC JIBUKCHUC

Conueunast cucreMa. llmaHeTsl 3€MHOM



TPYIIIIBI. IImaHeThI-rUranThl nu ux
CIIYTHUKH, KapJIMKOBBIC ILIAHCTHI. Mamgie

testa COMHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

Comnne, d¢otochepa wu  armocdepa.

CoiHevHast aKTUBHOCTD
Hcrounuk sneprun CostHIIA U 3BE3]T

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, pPaJHyC, TeMIepaTrypa,
170:¢ B3aMOCBSI3b. Hunarpamma
«CTIEKTPAJIbHBIA ~ KJIACC —  CBETUMOCTHY.
3BE3ALI  IUIAaBHOM  IIOC/IEOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTB» HJIA

3BE3/] TTIaBHO IOCICA0BATECIILHOCTH

##H#Par###BHyTpeHHEeEe  CTpOEHHE  3BE3I.
COBpeMCHHBIe MpPCACTaBJICHUA (6]
npoucxoxaeHuu u sBomouun ConHoa u

3BE31. DTanbl )KU3HU 3BE3]

Mneunsiii  Ilytp — Hama [anaktuka.
CnupanbHas cTpykrypa  l'amaktukwy,
pacupeneineHue 3BE31, ra3a U IIbUIM.
[lonoxenne u paBuwxenne ConHoa B
lanaktuke. Ilmockas u  cdepuyeckas

noacucteMsl ['atakTuku

Tuner ramaktuk. PagmoramakTuku U

KkBa3apbl. UEpHBIE IBIPHI B s/Ipax rajJakTUK

Bcenennas.  Pacmupenue  BceeneHHoi.
3akoH XaO6ma. Pasz0Oeranme ranakTuk.
Bozpact u pamuyc Bcenennoil, teopus
bonpmoro B3peiBa. Mogens  «ropsdeit
Bcenennoii». PenukToBoe n3inyueHue

Macmrabnass  cTpykTypa  BceneHHOM.
Mertaranaktuka. Hepeménnsle mpoOieMbl

ACTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

®duswuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H. ox
penakmueit [lapdentoeBoii H.A., AknnonepHoe o6mecTBo «31aTenbcTBo
«IIpocsewmienue»

®dusuka, 11 knacc/ Makumes ['.J1., bByxosnes b.b., Hapyrua B.M. oz
penakuueit [lappentoeBoii H.A., AkiinonepHoe o0miecTtBo «M31aTenbcTBO
«IIpocsemienue»

METOAUYECKHUE MATEPUAJIbBI JJIAA YUUTEJIA

1) Coopnuk 3anay no pusukel0-11 kmaccel. bazossiit yposens / [lappenTreBa
H. A.

2) ®usuka. Paboune mporpammel. [IpeameTHas muHUS y4eOHUKOB
"Kitaccuueckuii kypc". 10-11 knaccer / [llaranuna A. B.

3) Terpans mis mabopaTopHbIX padoT mo pusuke, 10, 11 k. / [TapdhenTheBa
H.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Bupryanbnsie mabopatropabie padoThl: https://efizika.ru
Enunas komnekmus LIOP: http://school-collection.edu.ru/collection/ n-t.ru
DrekTpoHHas OMOIMOTeKa HayKa U TeXHUKa: https://n-t.ru/






