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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TPEOOBAHHWI K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Pocculickon Oenepanuu, peAIN3YIOLINX OCHOBHEBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusM OI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ysibTaTaM O0y4YeHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeaMeTaMu. B Helt onpenensitoTcs OCHOBHBIE
e u3ydeHus (GU3MKM Ha YPOBHE CpeIHEero oOIero oopa3oBaHus, MIaHUPyeMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3UKHU: JUYHOCTHBIE, MeETaIlpeJIMETHbIC,
npeaMeTHbIC (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOCHHUS Kypca GU3HKU HA Oa30BOM ypOBHE, B

TOM YHMCJIE MPEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cozepxanue yueOHoro npeamera «dusuka» mo rogam o0OydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBINA BKJIAJl B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoit reorpadueri um actpoHoMueid. Mcmonp3oBaHME M aKTHBHOE
npuUMeHeHne (U3WYECKUX 3HAHUW  ONpeleNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHSI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B (HOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydarommuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBIH METOJ
MO3HAHUS [P BBINOJHEHUN UM YUYE€OHBIX UCCIEA0OBAHMM.

B ocHoBYy Kypca pu3uKu 11 YpOBHS CpeHEro o01iero oopazoBaHus MOJI0KEH
pAA UAEH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoesn cenmepanuzayuu. B COOTBETCTBMU C HEH MaTepuan Kypca (GU3NUKH
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
dopmMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojaraeT HCIOIb30BaHHE
TYMaHUTApHOTO TMOTEeHIMaNa (U3MUECKON HAayKH, OCMBICIICHHUE CBSI3M Pa3BUTHUS
¢u3nKH ¢ pa3BUTHEM OOIIECTBA, @ TAK)KE C MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpodIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IMIAPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTUYCCKUX MPUIOKECHUN N3YYCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX OJKOJOTHYECKHMM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKkKe OOCYKICHHS
po0JIeM palMOHAILHOTO MPUPOAOIIOIB30BAHMS U AKOJIOTHYECKON 0€30TTaCHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (DM3WKHM Ha ypOBHE CpPETHETo OOIIero
oOpa3oBaHHs SBISIIOTCS (u3mueckue Teopur ((HopMHUpOBaHHME TPEACTABICHUH O
CTPYKTYpE TOCTPOCHUS PUINICCKONU TEOPUH, posid (yHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NeATeNbHOCTH O0Yy4YaroIIUXCs.
Jl1s1 6a30BOT0O YpOBHSI Kypca (PU3HKN — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHMYECKHX IPAKTHUECKHUX padoT.
Boigenenne B yka3aHHOM TiepedHe J1abopaTOpHBIX pPadOT, MPOBOAMMBIX JIJIs
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTeNbHOTO Ipoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHaIleHHUs kaOunera ¢usuku. [Ipu
TOM O0€cleyuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCS YMEHUSIMH IPOBOIUTH
KOCBEHHBIE M3MEPEHHUS, HCCIEAOBAaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH U
MOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHME yAEISIETCS PEIISHUIO0 PACYETHBIX U KAUeCTBEHHBIX 3a71a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a9 C SIBHO 3aJaHHOM
¢u3nyeckoli MOMAENbI0, TO3BOJSIOUIME TPUMEHSATh M3YyUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjesa Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HbBIX pa3nenoB. /[ KauecTBEHHBIX 3a/1ay IPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKpY’KarOIIeH
KU3HHU, TpeOyrouue BblOOpa (HU3NYECKOW MOJeNnu sl CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
o0ecreyeHuto y4eOHOro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIiero oOpa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIA B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa NpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJI BBINOJIHEHUS YKa3aHHBIX B Iporpamme II0
($u3HKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTM U  O00OECIEeUMBAaEeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaLMM Jis
UCCIICIOBAaHUS  HU3Y4YaeMbIX SIBIEHHMH M  IPOLECCOB, OMIHUPUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHHUYECKUX MPAKTUYECKUX padoT
dopMupyetcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTHdecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYNOBAaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUGPOBBIX JabOpaTopHil.

OCHOBHBIMH LIEJIIMU U3yUYeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYydYaAIOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3yIbTaTa U3YyUEHUSI OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (opmupoBaHue yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
(Gu3nYecKnX 3HaHUN U HAYUHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHHE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAaYK, TEXHUKH U TEXHOJIOTUH.

JlocTrkeHue 3TUX LieJed 00ecrneunBaeTcs PEIIeHUEM CIIEAYIOIUX 3a7a4 B

npolecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHWKY, MOJEKYISIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3MKY U 37I€MEHTHI aCTPOYU3HUKY;

e (¢dopMHpOBaHHWE YMEHUN MPUMEHITh TEOPETHYECKHE 3HAHUSA IS
OoOBbsicCHEeHHsI (PU3MYECKUX SIBICHUH B TPUPOAE U AN TMPUHATHS
MPAKTUYECKUX PELICHHUI B MMOBCEHEBHOM KU3HU,



e OCBOEGHHME CIOCOOOB pEHIeHUs pa3IUYHbIX 3aJad C SBHO 3aJlaHHOMN
(¢u3nueckoll MoOJEeNbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUECKO MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOITYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOATEJBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaIni,
OTpeJIeICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUM ISl Pa3BUTUSI YMEHUN MPOEKTHO-UCCIIET0BATEIBCKOM,
TBOPYECKOH JEATEITbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipemmaraemeiii B mporpamMme 1Mo (QU3MKE TepedeHb Ja0O0paTOPHBIX H
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
npoBeAcHUsT JIabOpaTOPHBIX pPAObOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MYECKUX SIBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3IMEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
CiioxeHue nepeMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMsS, MNYyTH U TNEpeMEIICHUA
MaTepUabHON TOYKH OT BPEMEHH.

CBobOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmHeitHoe gerxenue. JBukeHne MaTepuaibHOM TOYKH MO OKPY>KHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JTUHEHHAS CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHu4Yeckne YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJOB, LICMTHBIE U PEMEHHBIC TIEpEIavH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALM KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[IpeobpazoBanne IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue nBwkeHHs Tena, OPOIIEHHOTO IO YIJIOM K TOPHU30HTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJBbIO OMPEICICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoIeHHOro TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKU. TpeTuii 3akoH HploTOHA [1711 MaTepUaIbHBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHU MPU IBH>KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINIHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbC Cunbl M U3MEHEHUE UMIYJbCa TeJd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHON NIPYKUHBL. [loTeHIIMAaNbHAS YHEPTUS Tela BOJIU3U MOBEPXHOCTHU
3emMiu.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo1 MOTEHIMAIBLHOW SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTIKEHUS PE3UHOBOTO JKIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHI BElIEeCTBA. MOJENIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pasmepbl Mojiekyi. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSAPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoObl €€ n3MeHeHus. KonnuecTBo TemiaoTel U padota. BHyTpeHHs s
SHEpPrus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buuaesl  Temonepenayu:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIonepeaaye.

[Tonsitue 06 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne TepBOro 3akoHa TEPMOJWHAMHUKH K Hm3omporeccam. ['padudaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpoLeccoB B MPUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBIL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoGpa3oBanuss HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
neucTBus TeroBor MamwuHbl. [ukn KapHo m ero ko3g@uiieHT Mojae3HOTO
JNeUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: JBHUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3meHeHre BHYTpPEHHEH 3HEpruu Teja IMpU COBEPLIEHUU PaOOTHI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 0 a1adaTHOMY paCIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsI BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbIW map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaJuIM3alus. Y JenbHas TerioTa niaasineHus. Cyonumanus.

VYpaBHeHue TemioBoro OaiaHca.

TexHnueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH IOJIYyYEHHsS] COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>XKEHHOM J1aBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habmronenune HarpeBaHus U IJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXKHOCTH BO3/yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DNeKTpUIecKui 3aps. J{Ba Buaa 31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JOUANEKTPUKHM U  TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hanpsk€HHOCTh  3nekTpuueckoro mods.  [IpuHiun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOJHMKH W AWAIAEKTPUKH B HJIEKTPOCTATUYECKOM Toje. [(udnekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE HIIEKTPOIpPHOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCcaTopa OT IUIOLIAau
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne a1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBJIECHUE. Y AEIbHOE COMPOTUBIEHUE BEIIECTBA.
[TocnenoBaTrenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3eKTpruueckoil 1enu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMrnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuil TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IpUMECHAas MIPOBOAUMOCTD
MoynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3S.



DIIEKTpUUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOoABWKYLIEH cuibl. KoOpoTkoe 3ambIkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD AHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIecTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (uU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHHE B JKMBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIIONEPENAUYH, TEILUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU ITPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASL MAacCa, TEIJIOBBIE CBOMCTBA TBEPABIX TN, KUIKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOHHa, ObBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FATbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMU MAarHUTHBIX TMOJIEH.
JlvEMM MarHuTHOM WHAYKIUHM. KapTWHAa JWMHUA MArHUTHOM WHIYKIIMW T1OJISt
NOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisl JJIMHHOTO MPSAMOr0o MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzanmoeicTBue NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl JlopeHia.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOoTOK BEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJABHXKYIAA CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOJBIKYIAs  CHia
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYIIEH CHUJIbI UHAYKLIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUSIX. BbIHYXKIEHHbIE MEXaHHUYECKHE
koJnebanus. Pezonanc. BeIHYK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJIEOaHHUS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepeaada U MOTPEOSICHHE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii skcnepumenm, 1abopamopmbsie pabomel

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanue nepeMeHHOTO TOKA B SN U3 MOCIE0BATEILHO COSTUHEHHBIX
KOHJIEHCATOpa, KaTyIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaZHUMHbBLE 60JIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSI M3JYyUYECHHS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoil BoiHe. CBOWMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpeIOoMIICHUE, MOJIspu3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AUArHOCTUKA B TEXHUKE WU MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeniinm u audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsSI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, 1upaxuus, THTepPepeHLns.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTeNb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

Coluparoiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasl cuia TOHKOW JuH3bl. [locTpoeHue n3oOpa)keHuil B COOMPAIOITUX U
pacceuBaromux JuH3ax. @opmysia TOHKON JTUH3BL. Y BEJIMUCHHE, TaBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBus HaOMOICHUS MaKCUMYMOB M MHUHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIMOHHYIO PEIIETKY.

[Tonsspuzanms ceera.

TexHudyeckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpruodopklI.

[TonHOe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHue cnexTpa ¢ MOMOMIbIO IPU3MBI.

[TonyueHnne criekTpa ¢ MOMOIIBI0 TUPPAKITHOHHON PEIIETKH.

Habnronenne monsipu3anuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3mepenue nokazaresns NpeaoMIeHUs! CTEKIA.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznen 6. OcHOBBI CIeMAJILHON TEOPUH OTHOCUTEJIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHLIBIL.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. QHCPI‘I/IH
ITOKOA.

Pazgea 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPruM (POTOHA C €T0 YaCTOTON. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHBI

dotoaddexra. YpaBHenue DiHmTeriHa st Pororddekra. «KpacHas rpaHuUIia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpoMcTBa W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIEeMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIl.
[Inanerapnas mogmenp aroma. lloctynmatel bopa. M3nydenume u mnorsiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boaubl e bpoiis. KopnyckysipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mognens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbIThe
paanoakTuBHOCTH. OnbIThl Pesepdop/a o onpeneneHnto coctaBa paguoakTUBHOTO
manydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uzinydeHus.  BrusHue
PaaUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncino saapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€p.

Anepuswiii peaktop. Tepmosinepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoeicTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpeKkoOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zien 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, WX BHUIMMOE
JIBIOKEHHE.

CoJiiHEUHAs cucTeMa.

Connne. ComHeuHass akTUBHOCThb. McTouHuk sHeprum ConHIIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHKH. JlMarpamMma «CIEKTPaJbHBIM KIacCc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3]] TJIAaBHOM IOCIENOBAaTEIbHOCTH. BHyTpeHHEE CTpoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomonuu CoyHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa661a. PazOeranue rajgakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
OPUJIOXKEHUH JIs OTpe/iesieHUs MOJNI0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeIOBEKa, POJIb U MECTO (PU3HUKHU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
(dbopMuUpoBaHUU MPEACTABICHUHN 0 GU3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsa B 11 Kilacce oCymIecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C H3YyYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEOpusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMH, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoecus: »snekTpudeckue SIBJICHUS B KUMBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaAHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUM DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKOW MO3UIIMU 00YUAIOMIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMHUPOBAHHOCTb POCCUNCKOM I'PaKIAHCKON MACHTUYHOCTH, TATPUOTHU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

S) TPyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh 3KOJOTUYECKON KYJIbTYPbl, OCO3HAHHE TJIOOATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1leJield yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OmbITa JEATEIbHOCTH HKOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUM MO0 (QU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMPOBAaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
OnpeAeisaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IapamMeTpbl W KPUTEPUU HX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM UM TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATH U BBIMIOJHATH Pa0OTy B YCIOBUSIX PEaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHHMPOBAaHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTejibCKue 1€MCTBUSA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSITHUSIMHU M METOJIaMH
bu3nUecKol HayKu;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHUs, HAXOAUTh apTYMEHTBI JITIS TOKA3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICSITETbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUraTh HOBbIE UJIEH, peJiaraTb OPUrMHAJIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU IOJyYEHUS MHPOpMALMKU (PU3MUECKOIO COJAEpKAaHUS M3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJIM3,
CUCTEMAaTU3alMI0 M HUHTEPIpETalni0o MHPOPMAlMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeAcTBa HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3alIMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUM YPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX W AITHYCCKUX HOPM, HOpM HH(OpPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COACpKaHHUS B Pa3IMYHBIX (opmarax ¢
yu€TOM HazHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHUS:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud HW  CMST4arh
KOH(JIMKTBI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEHUCTBUUA C Y4YETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKJIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
GU3MKM W acCTPOHOMUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00IacTH
(Gu3HUKYU, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaATEIBHBINA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLUMOHAJbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  [O3HABATEIHHOW  PEQIIEKCHU  KAaK  OCO3HAHMS
COBEpIIAEMBbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIB30BaTh NMPUEMBI peieKCUU IJi OLICHKU CUTYalluH, BHIOOpa BEPHOTO
peLICHUS;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MPUHUMATh MOTHBBI M apryMEHTBHI APYTHMX TIPU aHAIU3E pPE3yIbTaTOB
NESTETHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATETBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOSHUS ITPOTPAMMBI T10
buzuke 17 ypoBHS cpeaHero oOmiero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH UHTCIIJIEKT, TIPEIIOIar afoIuA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAOIIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOITMOHAILHON CepHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
SMOIMOHAIBLHBIM U3MECHCHHSIM U MPOSIBISATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IPYTuX, YYUTBIBATh €ro NpPH OCYIIECTBIEHWU OOUIECHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBaTh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HAa 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIBHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CHCTeMa OTcuéTa, a0CONIOTHO TBEPIOE TENO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUUYECKUI 3aps]l IPU pElIeHUU (PU3NUECKUX 3a]1ay;

pacro3HaBaTh (Qpu3HUECcKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAJEHUE TeJ, ABMKEHUE MO OKPYKHOCTH, MHEPLHS, B3aUMOJEUCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PAaBHOBECHE,
UCIIApEHNE, KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3alMs, KUIIEHHE, BIAXKHOCThb
BO3/1yXa, IOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HarpeBaHWHM B 3aKPBITOM COCYIE,
CBA3b MEXAY IapamMeTpaMH COCTOSHMS ra3a B M30IpOLECcCaX, dJIEKTPU3ALHUS Te,
B3aUMOJICHICTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATA, MYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrusl, MEXaHU4eCKas
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABUIBHO TPAKTOBATh
(bU3UYECKU CMBIC HCMOJB3YEMBIX BEJIMYMH, HX OO0O3HAYEHUS U CIUHUIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIUYUHY C JPYTUMH
BEJIMUUHAMU;

ONUCHIBATh H3YUYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYMHBI: JIaBlIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JABMXKEHUSI MOJIEKYJ, CpeAHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JeWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMbIX BEIHMYHMH, UX
0o0O3HaYeHUsT W €AWHMIIBI, HaXOAUTh (OPMYJbI, CBA3BIBAIONIME JaHHYIO
(Gu3MYECKyI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BEIUUMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSIKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YEMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHECHMS MEXaHWUYECKOM DSHEPIHHM, 3aKOH COXPAaHEHUs HMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHJI, HPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYD TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETUYECKOW SHEPTUH TEIIOBOTO ABHXKEHUS MOJIEKYJ C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
JJEKTPUYECKOr0 3apsana, 3akoH KyioHa, npu 3TOM pa3nuyarh CIOBECHYIO
(GOpMyYITHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaXKEHUWE U YCJIOBHUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIE TIPUHIIHITBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCIOBUSI UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI 1O HCCICIOBAHUIO (PU3UYECCKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh NpobdsieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000y I0BaHMSI, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIC U KOCBEHHBIC U3MEPCHUS (PU3HUYECKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHpPOBATH PE3yJBTATHI TOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN MCCIEAOBAHUNA B
paMKax ydeOHOTO DJKCIEPUMEHTa, Yy4eOHO-HUCCIEIOBATEILCKOM U MPOEKTHOU
NEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
BBIOMPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3MYECKUE BEIMYUHBI M (POPMYJIBI,
HEOoOXOUMBIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IENIOYKY PACCYXKACHHI C OMOpold Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznvecKue SIBICHUS;

UCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TIPEIACTABICHUS
y4eOHON ¥ HAYYHO-TIOMYJIAPHON WH(POPMAIMK, TOJTYYCHHOW W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHHOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA TTO0 (PU3HUKE B ITOBCETHEBHOM KU3HU JIISI
oOecrieueHusi 0€30MaCHOCTH TPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMHU, NIJISi COXPAHEHUS 370POBBS M COOIIOEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



pabotaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATh pabOTy TpYyNIbl, PALUMOHAIBHO pAcCHpeleisaTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE PacCMATPUBAEMOM TPOOIEMBI.

K koniy o6yuenus B 11 kiacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MeCTO (PU3uMKu B (HOPMUPOBAHUU
COBPEMECHHOM HAay4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW NEATEIBHOCTH JIOAEH, LEIOCTHOCTh M E€IUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOUCYHBIN AMEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHBIM UCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJIb aTOMHOIO SiApa MpH pElIeHHH (PU3NYECKHUX
3a1ay;

pacno3HaBath (pu3nyeckue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIA Ha
POBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepenuus, AudpakuyMs U MOJSpU3alUsi  CBETa, JUCIEPCUS CBETAa,
doToanekTpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBliecHNE, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
PaauOaKTUBHOCTH;

OMUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  pa3IUYHBIX  Cpel) H
AIEKTPOMArHUTHBIE SIBIICHUSI (TMPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLHUAJIOB, AIEKTPOJABIKYIIAs CHia, paboTa TOKa,
WHIYKIHMST MarHUTHOrO mojsi, cwia Awmmepa, cuia JlopeHna, WHAYKTHBHOCTb
KaTYIIKW, SHEPrusi AJIEKTPUYECKOr0 M MAarHUTHOIO IMOJIeH, MEepuoJ M YacTtoTa
KojeOaHuii B KoyieOaTenbHOM KOHType, 3apsj U CWia TOKa B IpoLEcce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJIa JIMH3BI, TPU OMHCAHWH TPABUIBHO TPAKTOBATH (U3UUECKUI
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWsS] W CIAMHUIIBI, YKa3bIBATh
(bopMyITBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

OMHUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
bu3nYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acTOTa CBETA, HEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MMOTypacnana, YHEPrus CBA3U



aTOMHBIX SIJIep, MpPU OIMUCAHUM MPABWIBHO TPAKTOBATh (DUUUYECKUN CMBICI
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATH 3HaUeHUE (DU3NYECKON BEJIMUHUHBI,

aHAJTM3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (puznueckue
3aKOHBl M MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MapaIeIbHOrO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHYKIWH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OifHITelHa nns goTtorddexra,
3aKOH COXPAaHEHMSI PHEPrUH, 3aKOH COXPAHEHUS] HMIYJbCa, 3aKOH COXpPaHECHHS
ANEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHHs] MacCOBOIO 4Hcia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKECHHE U YCJIOBHUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINPaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI 1O MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dbopmynupoBaTh MpodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U (POPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEPEHUI: TPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJE TaOIUI] ¥ TPadUKOB,
JenaTh BBIBOJBI 110 PE3YJIbTaTaM HCCIIEI0BaHUS;

coOmroaTh mpaBuiia 0€30MacCHOTO TPyAa MPH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemath pacy€THble 3aJaydl C SBHO 3aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3UYECKHE 3aKOHBI W MPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NYECKHE BETUUYUHBI U (POPMYIIBI,
HEOOXOUMbIE NJid €€ pEIICeHHs, MPOBOAUTh PAacu€Thl M OLEHHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaY€HUs (PU3NUECKON BEITUUUHBL;



pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKACHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
dbu3ndecKue sIBICHUs;

MCII0JIb30BAaTh ITPU PEILICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAy4YHO-MOMYJSIPHOM HMHPOpPMalUK, MOJIYYEHHOW U3 Ppa3InyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEMYyI0 HH(POPMALHIO;

OOBSACHATh NPUHIMUIBI ACHCTBUS MAIIUH, MOPUOOPOB M TEXHUUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpyNIie C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh pPAa0OTy TpYMNMbl, PaLUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATD JEATECIIBHOCTh B HECTAHNAPTHBIX CUTYaAlLUsAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2 1 1
3 OCHOBbI TEPMOMHAMHKN 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DNeKTpocTaTuKa 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOku B 1 bubnuorexa [JOK
' pas3IMyHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHO€ noJie. DIeKTpOMarHuTHAs 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnunoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHTbl KBAHTOBOW ONITUKH 6 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97¢




bubmuoreka [JOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
4. A 5
3 TOMHO® sApo https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 4 Et?rif/l;ﬁfee;sigr(zll;zllﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
R Tema ypoka KoHTpoJbHbIE IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoThI padoThbI pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunsie MeT(})/K Bl HO?I,)H:)HI/ISI 1 bubmmorera [OK
i 8 02.09.2025 | https://m.edsoo.ru/ff0c32¢e2
OKPYXAaIOIEro MUpPa
Ponb u Mecto pusuku B
OPMHUPOBAHUHN COBPEMEHHOM
2 I(E)ap HOII?/'I KapTUHBI 1\/1131/1 a, B 1 bubmorera [IOK
7 p\, pa. 04.09.2025 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeITeTLHOCTH
monei
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO | bubmuorexa [JOK
nBukeHus. [lepemenenue, 09.09.2025 | https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
PaBHOMEpHOE NpSAMOJIMHENHOE bubnuoreka [IOK

4 1
JIBHOKEHUE 11.09.2025 https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE | bubnuoreka [IOK
MPSIMOJIMHEWHOE JIBUKEHUE 16.09.2025 https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoOe majieHre. Y CKOpeHue | bubmuoreka [JOK
cBOOOIHOTO MaIeHUS 18.09.2025 https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

7 JIBU>KeHrEe MaTepUAIbHON TOUYKHU 1 bubmorexa HOK

p 23.09.2025 https://m.edsoo.ru/ff0c3ada
110 OKPYXHOCTH




IIpuHLIHII OTHOCUTENBHOCTH

COXpaHCHUSA UMITYJIbCA.
PeakTuBHOE ABMKEHHE

bubmuoreka [JOK
8 lNanunes. UHepuuanbHble CUCTEMBI
N 25.09.2025 https://m.edsoo.ru/ff0c3bed
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 CyIIepIIO3UIMH CWI. BTOpoii 3akoH bubnuorexa [JOK
HrroTona ans MmarepuaibHOU 30.09.2025 | https://m.edsoo.ru/ffOc3be8
TOYKHA
10 Tperun 3akoH HeroToHa st bubnuorexa [JOK
MaTepuaIbHbIX TOYEK 02.10.2025 https://m.edsoo.ru/ff0c3be8
3aKO0H BCEMHPHOTO TATOTEHUS.
11 Cuna tsoxectn. IlepBas bubmmorexa [OK
P 07.10.2025 | hitps:/m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 16.10.2025 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment
13 Tpenusi. Cuiia COnpoTUBIICHUS TTPU bubnuoreka [JOK
JBWKCHUH TEJIa B )KMJIKOCTH UJIN 21.10.2025 https://m.edsoo.ru/ff0c3f76
rase
[ToctymarensHOE W BpaIliaTebHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
14 teaa. MomMeHT cunbl. [1imedo cuisl bubmorexa LHOK
' ’ . ’ 23.10.2025 https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO
TEena
Nmmynsc MaTepuanbHON TOUYKH,
CUCTEMBI MaTE€PHAIIbHBIX TOYEK.
15 Nmnynse cuiel. 3akoH bubmorexa LOK
Y ] 06.11.2025 https://m.edsoo.ru/ff0c43d6




16

PaboTa 1 MOITHOCTH CHIIBI.
Kunerndeckas sneprus
MaTepualIbHOW TOUKH. Teopema 00
W3MEHEHUH KHHETUYECKOW
SHEPrUH

11.11.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumanpHas 3HEPTHUSL.
[ToTeHnmanpHas 3HEPIUs ypyro
Ne(OpMUPOBAHHOU MPYKUHBI.
[TorenumanpHas 3HEPTUS TENa
BOJTM3H MOBEPXHOCTH 3eMITH

13.11.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

IToreHnmanbpHBIE K
HETIOTEHITUaIbHbIe CHIIbI. CBS3b
paboTHI HEMTOTEHITUATIBHBIX CUIT C
W3MEHEHUEM MEXaHUYECKOU
SHEPTrUM CUCTEMBI T€J. 3aKOH
COXpPAaHEHUS MEXAHUYECKOH
SHEPIruu

18.11.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C H3MEHEHUEM
MEXaHUYECKOW SHEPTHH Tella Ha
MIPUMEpPE PACTSIKCHUST PE3HHOBOTO
KIyTa»

20.11.2025

20

KonTtponbHas padoTa o tTeme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUsI B MEXAHUKE)

25.11.2025

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

21

OCHOBHBIE TIOJIOKCHUS
MOHGKYHHpHO—KHHeTquCKOﬁ

27.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2




TEOpUU. BpOyHOBCKOE IBMKEHHUE.

Anpysust

22

Xapakrep JBUKEHHUS U
B3aUMOJECHCTBHSA YaCTHI]
BelecTsa. Mojenu cTpoeHus
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ

02.12.2025

23

Macca monekyn. KonnuectBo
BemecTBa. [loctosinHas ABoraapo

04.12.2025

24

TermmoBoe paBHOBECHE.
Temmepatypa u e€ uamepeHue.
[IIkaya remnepatryp Lenscus

09.12.2025

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

11.12.2025

bu6morexka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcorroTHas TeMIiepaTypa Kak
Mepa CpeIHE KUHETHYECKOM
SHEpPTrUM JBIKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

16.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c511e

27

3akoH /lampToHa. 'a30BBIC 3aKOHBI

18.12.2025

28

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

23.12.2025

29

H3OHpOHCCCLI B MACAJIbHOM rasc€ u
nux rpa(bnquKoe MMpEACTaBJICHUC

25.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTtpenHss sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

30.12.2025

bubmmoreka [JOK
https://m.edsoo.ru/ff0c5952




CrocoObI €€ U3MEHEHHS.
KonudectBo TemnoTs u paboTa.
Buyrpennssa sHeprus
OJTHOATOMHOTO HEaTbHOTO rasa

31 Bupl Tenonepenauu bubmorexa HOK
A pea 13.01.2026 | https://m.edsoo.ru/ff0c5¢36
Y enbHas TEIJIOEMKOCTh
BerniecTBa. KoqnuecTBO TEmIOThI bubmmoreka [{OK
32 .
IpH Terionepenave. AauadaTHbIN 15.01.2026 | https://m.edsoo.ru/ff0c5¢36
TpoIIecC
3 [TepBrIil 3aKOH TEPMOJUHAMUKHN U bu6moreka [IOK
€ro NpUMEHEHHUE K U30Tpolieccam 20.01.2026 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nmporeccos B
34 npupoae. Bropoii 3akoH bubmorera [IOK
Prpose. BTOp 22.01.2026 | https:/m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH
35 [Tpunmun nevicreus u KII1/ bubmuorexa [JOK
TETUIOBOM MaIIuHbI 27.01.2026 | https://m.edsoo.ru/ff0c600a
36 K KIT,
Humien Kaprio i ero KILJL 29.01.2026
37 DKOJIOTHYECKHE TIPOOICMBI
TEIUIOPHEPTreTUKHU 03.02.2026
O6o0maromuii ypok
38 «MOJ'I]:K JII;JIl Ha;}IIp ¢uznka. OCHOBBI Bubmmorexa LIOK
yIop ' 05.02.2026 | https://m.edsoo.ru/ff0c6938
TEPMOAMHAMHUKI)Y
KonTponsHas pabora o Teme
39 «MonexynspHas ¢puznuka. OCHOBBI Bubmmorexa LIOK
yip ’ 10.02.2026 https://m.edsoo.ru/ff0c6a50

TCPMOJUHAMUKU»




[TapooOpa3zoBaHue 1 KOHICHCAITHS.

bubmuoreka [JOK

40
Hcnapenue u xunexnue 12.02.2026 | https://m.edsoo.ru/ff0c63b6
AOCOJIIOTHAs! U OTHOCUTEbHAS
41 BJIAKHOCTB BO3J1yXa bubmorexa HOK
. AR 17.02.2026 | https://m.edsoo.ru/ff0c64d8
Hacspiennsii nap
TBépnoe teno. Kpucrammueckue
1 aMopdHBIe Tena. AHU30TPOIIHUS
42 CBOMCTB KpucTaJIOB. JKujiKue bubmmorera [OK
P e 19.02.2026 | https://m.edsoo.ru/ff0c65£0
kpuctaybsl. CoBpeMeHHbIE
MaTepuabl
[naBnenue U KpUCTATUTU3ALMSL.
bu6moreka [IOK
43 VY enbHas TEIUI0TA IDIABJICHUS.
24.02.2026 | https://m.edsoo.ru/ff0c6708
CyOnmumartust
bu6mmoreka [IOK
44 Y 0
PABHCEHHE TEILIOBOTo banarca 26.02.2026 | hitps://m.edsoo.ru/ff0c6820
DIeKTpu3aius Tell.
45 DIeKTpuYeCKHUH 3apsa. /[Ba Buma bubmorexa OK
P DAL A 03.03.2026 | https://m.edsoo.ru/ff0c6bec
ANEKTPUIECKUX 3aPSII0B
[IpoBOAHMKH, TUITIEKTPUKH U
46 MOJIYIIPOBOAHUKH. 3aKOH bubnuoreka [IOK
COXpaHEHUs IEKTPUYECKOTO 05.03.2026 | https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumonencTBue 3apsiioB. 3aK0H
47 Kynona. Toueuynbi’ bubmotera [JOK
y ' . 10.03.2026 https://m.edsoo.ru/ff0c6ced
ANEKTPUYECKUU 3apsi]T
43 Hanpsk€HHOCTB 2JIEKTPUUYECKOTO bubnuorexa [IOK
noJist. [IpuHIun cynepno3unuu 12.03.2026 | https://m.edsoo.ru/ff0c6df2




BNEKTPUYECKUX NoJen. JInnun
HaIpsHKEHHOCTH

49

Pabota cui 3IeKTpOoCTaTHIECKOTO
noud. [lorenuuan. PazHocts
IIOTCHIINAJIOB

17.03.2026

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
HI/ISHGKTPI/ILICCKZUI IMPOHHULIAEMOCTDb

19.03.2026

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7018

51

OnexrpoeéMkocTs. Konnencarop

31.03.2026

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrUst
3apsOKEHHOTO KOHJIEHCATOpa

02.04.2026

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnas pabota
"N3mepeHue 3neKTpoEMKOCTH
KoHAeHcaTopa"

07.04.2026

54

[TpunIMIT NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBAILHOTO
amnmapara, CTpyWHOTO MPUHTEpa.
DNeKTpOoCTaTUYECKas 3alIuTa.
3a3eMiieHHe AIEKTPOIPUOOpPOB

09.04.2026

55

DIEKTPUYECKUN TOK, YCIIOBHS €r0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuina Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma Jist
ydacTka [enu

14.04.2026

56

HOCHG,[[OB&TCHLHOC,
napaJiiieJIbHOC, CMCIIAaHHOC

0.5

16.04.2026

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




COCIMHEHHUE MMPOBOIHUKOB.
JlaboparopHas pabota «/3yueHune
CMEIIAHHOTO COCTUHCHHUS
PE3UCTOPOBY

57

Paborta 1 MontHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

21.04.2026

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1t IOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM LIETIH.
KopoTkoe 3ambikanue.
JlabopaTtopnast pabota
«M3mepenune DJ1C uctouHrnka Toka
Y €r0 BHYTPCHHETO
COTIPOTHUBIICHUS

0.5

23.04.2026

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBubliil ypok. KonTposibHas

pabora 1o Teme

n n
DnekrpoauHamMuka" /

Bcepoccuiickas npoBepoyHast

pabota

28.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok
«ONEeKTpOAMHAMUKAY /
Bcepoccuiickas mpoBepovHas
pabota

30.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs POBOIUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT
TeMIEpaTyphl.
CBepxXpoBOIUMOCTh

05.05.2026




DNEKTpUUECKUU TOK B BaKyyMe.

62 CBoUCTBA AIIEKTPOHHBIX ITyYKOB ! 07.05.2026
[TonynpoBOoAHUKH, UX
COOCTBEHHAs M IPUMECHAs!

63 npoBoauMocTs. CBOMCTBA p—n- 1 Bubnrotexa LIOK

12.05.2026 | https://m.edsoo.ru/ff0c84ae
nepexona. [lonynpoBoIHUKOBEIE
puoOOPHI
DNeKTpUUYECKUU TOK B PACTBOPAX U

64 paciuiaBax 3JeKTPOJIMTOB. | bubnnorexa [JOK
DIIEKTPOJIUTHYECKAS 14.05.2026 | https://m.edsoo.ru/ff0c82ba
JUccolanus. JIEKTPOIU3
DIIEKTPUYECKUU TOK B ra3ax.

65 CamMOoCTOSITENNbHBINA U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psil. 19.05.2026 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNeKTpUYECKUEe MPUOOPHI U

66 YCTPOMCTBA U UX MPAKTUYECKOE | bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU 21.05.2026 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTponbHas pabora o teme
«Inekrpocraruka. [locTossHHBIN bubnuoreka [JOK

67 . 1
anekTpuueckuii Tok. Toku B 25.05.2026 | https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPeIax»

PezepBHblit ypok. O0oOmaronmii bubnuoreka [IOK

68 1

ypok 1o teMam 10 knacca 26.05.2026 | https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tewa ypoka Bcero Kontpobusie | Hpaxrireckie H3yYeHHUs o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl

[TocTostHHBIE MAarHUTBI U KX

| B3auMo/jieiicTBe. MaraHuTHoe 1oJie. | bubmmoreka [{OK
BexTop MarHuTHOW MHAYKIUU. 02.09.2025 | https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIIHH
MarauTHO€ 10Jie MPOBOIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre MpoBOIHUKOB C 04.09.2025 | https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue

3 MaFHETHOf")O HOiH KaTyIHKI/Iy: 1 1 bubmorexa OK

09.09.2025 | https://m.edsoo.ru/ff0c98fe

TOKOM»
JleficTBHE€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.
JlaGopaTopHnas pabota bubnuoreka [JOK

4 . 1 1
«HccnenoBanue qelcTBUS 11.09.2025 | https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»
JleficTBME€ MarHUTHOTO TOJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO | bubnuoreka [IOK
gactuny. Cuna Jlopenma. Pabora 16.09.2025 | https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna

6 DNEeKTpOMarHuTHask MHIYKITHUS. |
IToToX BEKTOpa MarHUTHOMN 18.09.2025




unaykuu. IJ1C uaayKun. 3akoH
ANEKTPOMArHUTHON UHYKITUU
®dapanes

Jlaboparopuas paboTa

7 «HccnenoBanue siBICHUS bubmorexa HOK
8 . 23.09.2025 | https://m.edsoo.ru/ff0cal50
AIIEKTPOMArHUTHON WHTYKITI
NHayKTUBHOCTS. SIBIEHUE
camonuaykimu. DJ1C
8 CaMOI/IHIIYKIII/II/I Bflle TUS bubnmorexa LOK
YL, FHED 25.09.2025 |  https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TIOJIST KaTYIITKHU C
TOKOM. DJIEKTPOMarHMTHOE T0JIe
TexHnueckue ycTpoicTBa u ux
MIPUMEHEHHE: TIOCTOSTHHBIC
9 MarHHUTHI, JIEKTPOMArHUTHI,
3JIEKTPOABUIATEINb, YCKOPUTEIIH 30.09.2025
AJIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS T1€Yb
O06o0maromuii ypok «MarautHoe
10 noJie. DIEKT OBZ:FHI/ITHa}I Eubmorexa HOK
' P 02.10.2025 | https://m.edsoo.ru/ffOcab82
WHTYKITAS
KonTtponbHas paboTa o treme
bubnuoreka [JOK
11 «MarauTHoO€ II0JI€E.
07.10.2025 | https://m.edsoo.ru/ffOcad58
DNeKTpOMarHUTHAS UHIYKIIHSY
CB00OOHBIE MEXaHUYECKUE
KoJiebanus. ['apMoHnUeckue
12 KoJieOauns. YpaBHEHUE bubmnorexa [IOK
7P 16.10.2025 | https://m.edsoo.ru/ffOcaf06

rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3Heprun




13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepHoJIa MAJTIX KOJIeOaHUH rpy3a
Ha HATHU OT JUTMHBI HUTH U MacChl

rpy3a»

21.10.2025

14

KonebarenbHBIH KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIOTrus
MEX]ly MEXaHHUECKUMH H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHA

23.10.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJIeOaTeIbHOM KOHTYPE

06.11.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/1eHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

11.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIN TOK.
CunyconaJIbHbIU TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEUCTBYIOLIEE
3HAQUYEHHE CUJIbI TOKA U HANPSKEHUS

13.11.2025

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u moTpedieHue
AIEKTPUYECKOMN SHEPIUU

18.11.2025

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

20.11.2025

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




3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIiepesay

DKOJIOTUYECKHE PUCKHU ITPU
IIPOMU3BOICTBE IEKTPOIHEPTIUH.

20 K
yIIbTYpa UCIOJIb30BAHUS ) 25.11.2025
AJIEKTPOIHEPTUHU B IOBCEAHEBHOU
KU3HU
MexaHu4ecKre BOJHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 I()JKO Iz)CTBp acmpocT aEIeHI/ISI u bubmorexa HOK
p pacpoctp 27.11.2025 | https://m.edsoo.ru/ff0cca54
JuTiHa BOJIHBL. [lonepeyunbie u
MIPO/I0TBHBIE BOJHBI
2 3ByK. CkOpoCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa 02.12.2025 | https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 CBOMCTBA U CKOpOCTh. [IIkama bubmorexa OK
P ’ 04.12.2025 | https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBEI paTHOCBS3U U
24 eneBuieHus. P e cpe
TeneBuieHus. Pa3Butue cpencts 09.12.2025
cBs3u. Pagnonokanmst
)5 KontponbHas padota «Konebanus u bubnuoreka [JOK
BOJIHBD) 11.12.2025 | https://m.edsoo.ru/ff0cc68
[IpssMonHEHOE pacIpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM cpejie. bubnuoreka [JOK
ToueuHbIil HICTOYHUK cBeTa. JIyd 16.12.2025 | https://m.edsoo.ru/ff0cd350

CBCTa




OTtpaxxeHue cBera. 3aKOHbI

27 oTpaxeHnus ceera. [locrpoenue Bubmmorexa LIOK
B 18.12.2025 | https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B TUIOCKOM 3€pKaJie
[Ipenomiienne ceera. [lonHoe
)% BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenbHbIH yroJ1 MOJHOTIO 23.12.2025 | https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
79 JlabopaTtopHas pabota «3mepenue bubnuoreka [JOK
MOKa3aTess MPeIOMIICHHS CTEKIIa 25.12.2025 | https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit
30 B JiH3€. DOpMyIia TOHKOM JIUH3BI. bubmorexa OK
30.12.2025 | https://m.edsoo.ru/ffOcddle
YBenu4ueHue JuH3bI
JlabopaTtopnast pabota
31 «I/IccneILOBaIiHe CBOJCTB 13.01.2026
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoKHBIN COCTaB
0 oemoro cBera. LIpert. JJabopaTopnast
paborta «Habmroaenue aucnepcun 15.01.2026
CBETa»
13 Hurepdepennius cpeta. Judpakmus bubnuoreka [JOK
ceta. J{udpaknuonnas pemérka 20.01.2026 | https://m.edsoo.ru/ff0ced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspuzanus cBera 22.01.2026 | https://m.edsoo.ru/ff0cf02e
OnTuueckue mpudOPHI U
35 YCTpOMCTBA U yCIOBUS UX 27.01.2026
0€3011acHOTO NPUMEHEHUS
36 I'panuipl MPUMEHUMOCTH bubnuoreka [IOK
KJIACCUYECKOU MEXAHUKH. 29.01.2026 | https://m.edsoo.ru/ff0cf862




ITocTynaTel cieuaJbHOW TEOPUU

OTHOCHTEIILHOCTH
OTHOCHUTEBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmorexa HOK
JHOBP . 8 03.02.2026 | https://m.edsoo.ru/ffOcfad2
BPEMEHU M COKPAICHUE JITTHHBI
DHeprus U UMIYJbC
18 PENATUBUCTCKOH YacTulibl. CBsI3b bubmmoreka [{OK
MAacchl ¢ SHEPrUer U UMITYIbCOM. 05.02.2026 | https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbnas pabora «OnTuka.
39 OcCHOBBI cieIMaTbLHOM TCOPUH bubmorera [IOK
t P 10.02.2026 |  https://m.edsoo.ru/ff0cf6f0
OTHOCHTEIILHOCTHY
40 ®otonsl. ®opmyna [Tnanka. bubnuoreka [IOK
DHeprusi ¥ UMIyJabsc HoToHa 12.02.2026 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
nonmoTexa
41 .0 A.T.
porosdexra. Ombirer 17.02.2026 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorpdekra. YpaBHeHne
- (11 P P bu6mmoreka [JOK
42 OwunmrenHa s potodddexra.
19.02.2026 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue ceeta. Onbithl [1. H.
43 JleGeneBa. XuMUYECKOE ACHCTBUE bubmorexa HOK
AeBa. A 24.02.2026 | https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTponcTBa u
m MPaKTUYECKOe MPUMEHEHHE:
(dhoTOdMEMEHT, HOTOAATUHK, 26.02.2026

COJIHCYHasda 6aTape$1, CBETOaHO]




Pemenue 3amau o reme

bubmuoreka [JOK

45 «DJIEMEHTBI KBAHTOBOM OITHKI) 03.03.2026 | https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITHI

46 Pesepdopna no paccestauro o- bubnuorexa [JOK
yacTtull. [lnanerapuast Moaenb 05.03.2026 | https://m.edsoo.ru/ff0d091a
aToMa

bubmmoreka [{OK

47 Hoctynater bopa 10.03.2026 | https://m.edsoo.ru/ff0dOafa
Nznyuenue u noromenrne (OTOHOB

43 IIpU NIEPEXOJIE ATOMA C OJTHOTO bubnuoreka [IOK
YPOBHSI SJHEPTUM HA APYroil. Bubl 12.03.2026 | https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BosHOBEIE CBOMCTBA YaCTHIL.

Bounnsr e bpowis.
49 KopnyckynsipHO-BOTHOBOW bubmorexa OK
17.03.2026 | https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE
OTKphITHE PAIMOAKTUBHOCTH.

50 Omnbrtel Pe3epdopaa mo bubnuorexa [JOK
OTIPENICIICHUIO COCTaBa 19.03.2026 | https://m.edsoo.ru/ff0d0fd2
PaIMOAKTHBHOTO M3TYICHUS
CeowucTBa anbda-, 6era-, raMmma-

51 u3nydeHus. BiausHue
pPaIMOaKTUBHOCTH Ha )KUBbIC 31.03.2026
OpraHU3MBbI
OTKpBITHE TPOTOHA U HEHUTPOHA.

N3otonsl. Anbda-pacna. bubnuoreka [IOK

52 . .

ONEKTPOHHBIM U MO3UTPOHHBIN 02.04.2026 | https://m.edsoo.ru/ff0d1162

6eTa—pacnan. FaMMa—HsnyquI/Ie




53

OHeprus cBA3U HyKJIOHOB B s/Ipe.
SnepnHeie peakuuu. AnepHbId
peakTop. [IpoGiieMsbl, TEPCIIEKTHBEI,
9KOJIOTMYECKUE aCIIEKThI JIEPHON
SHEPreTHUKU

07.04.2026

bubmmorexa [{OK
https://m.edsoo.ru/ff0d1356

54

DNeMEHTapHbIE YaCTUIIBI.
OTtkpbiTHE IO3UTPOHA. METO 1B
HaOJIOJICHUS ¥ pEeruCcTpaliuu
aJIIeMEHTapHbIX YacTull. Kpyribii
cron «DyHaMEeHTaIbHbIE
B3aUMOJEUCTBUA. EqUHCTBO
(bu3nuecKou KapTUHBI MUpa»

09.04.2026

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

55

DTarnbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMH. Bun
3BE3mHOTO Heba. Co3Be3aus, ipKue
3BE3/Ibl, INIAHETHI, UX BUAUMOEC
nekeHne. CoJIHEUHAsI cucTeMa

14.04.2026

56

Counune. CotHeuHast aKTUBHOCTD.
Uctounuk sueprun CoJiHIa U 3BE3]T

16.04.2026

57

3BE3b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEeI0BATENbHOCTU. BHyTpeHHEee
ctpoenue 3B€31. CoBpeMeHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU
u 3Botou MU CoJTHIA U 3BE3]T

21.04.2026

58

Mneunsid [1yrs — Hamma
T'amakTuka. IlonoxeHnue u
nBrkenne Connna B ['anakTuke.

23.04.2026




lNanmaktuku. Y€pHbIe AbIpBI B sApax
TaJIaKTUK

59

Bcenennas. Pa3z0eranue rajakTuk.
Teopus boisbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

28.04.2026

60

Hepemennsie npoOiembl
aCTPOHOMUHU

30.04.2026

61

KontponsHas padoTa «51eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

05.05.2026

62

O6o06maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOH chepax nesTeTbHOCTH
YyeJioBeKa

07.05.2026

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKH ¥ ACTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTHUHE
MuUpa

12.05.2026

64

O6o06matromuii ypok. Poib
(bu3nvecKoit Teopuu B
(hopMuUpOBaHHU TIPEACTABICHUN O
(bu3nvecKoi KapTHHE MUpa

14.05.2026

65

O6o6maromuit ypok. Mecto
(buU3NYeCKO KapTUHBI MHpPa B
00111eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIC

19.05.2026




PesepBHbIl ypok. MaruutHoe noJe.

66 1
DNeKTpOMarHuTHasE UHIYKITUS 21.05.2026
PesepBubiit ypok. Ontuka. OCHOBBI

67 i 1
CIEIMAILHOM Teoprun 95.05.2006
OTHOCHTEIILHOCTH
Pezepusblii ypok. KBantoBas

68 (busuka. DIeMEeHThl aCTPOHOMUU U 1 bubmiorexa HOK

26.05.2026 | https://m.edsoo.ru/ff0d1784
acTpo(U3UKU
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poJib U MeCTOo (U3UKH B
(hopMUPOBaHUHN COBPEMEHHOM HAYyYHOW KapTHUHBI MHpPa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B PAKTUYECKON NEATEITBHOCTH

monen

10.2

Y4uUTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYE€HHBIX (PU3MUECKUX MOIETeH:
MaTepHuaibHas TOYKa, WHEpIHalbHas cucTeMa OTc4éTa, abCOIIOTHO
TBEPJOE TEJI0, UACATBHBIN I'a3; MOJEIHN CTPOCHHUS Fa30B, )KUAKOCTEN 1
TBEPABIX TEJ, TOYEUHBIA OJIIEKTPUYECKUM 3apsi — IPU PEIIECHUU

(buznueckux 3aaa4y

10.3

Pacnio3naBath pusnueckue sBiaeHUs (IIPOIECCHI) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJECKYJISIPHO-KHHETUYECKOW TEOPUHU
CTPOCHHS BEUIECTBA W OJIICKTPOJAWHAMHUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBIKEHUE, CBOOOTHOE TTaIcHUE
TEJ, JBIKEHHE MO OKPY)XHOCTH, WHEPLHUS, B3aUMOJCHCTBUE TeI;
muddys3us, OpOYHOBCKOE JBHIKEHHE, CTPOCHUE IKHUIKOCTCH U
TBEPIBIX TeN, W3MEHeHHEe O00bEéMa Tenl TpU HArpeBaHUM
(OXJaXkIeHUM), TEIUIOBOE paBHOBECHE, HCIIapCHHE, KOHJCHCAIUs,
IUIaBJICHWE, KPUCTALUIU3allusl, KUIICHUE, BIIAXXHOCTh BO3/yXa,
NOBBIIIICHUE [ABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocyne, CBS3b MEXIy IlapaMeTpaMH COCTOSHHsI Tra3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMMO/JICHCTBUE 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE ABWXCHHUC, MUCIIOJIB3Yy q)HSI/I‘leCKI/Ie
BCJIIMYHHBI: KOOpAWHATA, IIyTh, IICPEMCIICHUC, CKOPOCTh, YCKOPCHHC,
MacCa TCJjila, CHJIA, HUMIYIbC TElIa, KHHCTHYCCKAA OSHCPIru:i,
IMMOTCHIUAJIbHAA OSHEPTUA, MCXAHUYCCKAA pa60Ta, MEXaHHUYCCKas
MOIIMHOCTL; NIpHU OIIMCAHWHN IMPABUJIBHO TPAKTOBATH (1)1/131/111601(1/1171
CMBICJI HCIIOJIB3YEMbBIX BCJIWYHUH, HUX 0003HaUCHUS U CIANHUIIBI,
HaXOJUTb (I)OpMyJ'II)I, CBA3BIBAOIINC JAHHYIO (I)I/BI/I‘IGCKYIO BCIIMYNHY

C ApYIrMMHU BCIMYNHAMU




10.5

OnwuchiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIC
SIBIICHUS, HUCMOJb3ys (U3MUYCCKUE BEIWYMHBI: JIaBJICHHE Tasa,
TEMIIepaTypa, CpEIHsAs KHHETUYECKas OSHEPrus XaoTUYECKOTO
JBWOKCHUST MOJICKYJ, CpeJHEKBaJpaTHYHas CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI JHeprus, paboTa Trasa,
KO3 (DUIIMEHT TOJE3HOTO JEWCTBHS TEIUIOBOTO JIBHTATENs; IPU
ONMHMCAaHUK  TMPABWJIBHO  TPaKTOBaTh  (U3MYCCKUH  CMBICI
UCIIOJIb3YEMbIX BCIUYHMH, WX O0O3HAUCHUS W CIAMHHUIIBI, HAXOIUTh
(GopMyJibl, CBS3BIBAIONINE JaHHYIO (H3UYCCKYIO BEIUYMHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh U3y4€HHBIE JJIEKTPUYECKHE CBOICTBA BellecTBa U
JNEKTpUYecKre SBIEHUS (TPOIECChl), HCMONb3yd (QU3NYECKUE
BEIMUYUHBL:  DJIEKTPUYECKMH  3apsi,  JIEKTpUYeckoe  IoJe,
HanpspKEHHOCTh  TMOJISL, TOTEHIMANl, Pa3HOCTh MOTEHIMAJIOB; MpHU
ONHMCAaHWM  TMPABUIBHO  TPAKTOBaTh  (PU3MUECKUH  CMBICT
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAU€HUs W €IUHMIIbI; yKa3bIBaTh
(hopMyIibl, CBA3BIBAIONINE TAHHYIO GU3UYECKYIO BEIMYUHY C IPYTUMHU

BECJIMYMHaAMH

10.7

aHAJIM3UPOBATh (PU3HUECKHUE TPOLECChl M SBICHUS, HCIOJb3Ys
(u3nueckre 3aKOHbl U MPUHLHUIIBI: 3aKOH BCEMUPHOTO TATOTEHUS, 1,
II u III 3axoHb! Hpl0TOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPT UM,
3aKOH COXpaHEHUS UMITYJbCa, IPUHIINUI CYNEPIIO3ULIUN CUIT, TPUHIIUIT
paBHOMpaBUsST HMHEPHHUAIBHBIX CHUCTEM OTCYETA; MOJEKYISPHO-
KUHETUYECKYIO TEOPUIO CTPOCHUS BEIlECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETHYECKOW SHEPruu TEIUIOBOTO JIBIKEHUS MOJIEKYIN C
a0COIOTHON TEMIEpaTypoil, MEepBbId 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHUs DJIIEKTPUYECKOro 3apsijaa, 3akoH Kynona; mpu sTom
pa3innyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOe

BBIP2YKEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEIE MIPUHOUIIBL HeﬁCTBHﬂ MalluH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3iiniatb YCJIOBHUA HX 0€3011aCHOTO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BBINONMHATE SKCIEPUMEHTSHI 110 UCCIIEI0BAHUIO (PU3MUECKUX SBICHUN
Y TIPOLIECCOB C MCMOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHMI;
pu 3ToM (HOpMYIHPOBATE IpobIeMy (3a/1auy) U THIIOTe3y y4eOHOTO
JKCIIEpUMEHTa,  coOMpaTh  YCTAHOBKY M3  MPEUI0KEHHOTO

06opyz[013aHH;1, MMPpOBOAUTL OIIBIT U (I)OpMy.HI/IpOBaTL BBIBOABI




10.10

OcymiecTBiATh TpPSMbIE W KOCBEHHBIE H3MEpeHHsS (HU3NIECKUX
BEJIMYUH; TP 3TOM BBIOMpATh ONTHMAJIBHBIN CIOCOO0 M3MEPEHUs U

HCIIOJIB30BaTh U3BCCTHBIC MECTO bl OICHKU HOFpeL[IHOCTCfI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMU BEIUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUI; IMPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (DMKCHUPOBATh pPE3YJAbTAThl MOJIYYEHHOH 3aBUCHMOCTH
(U3NYECKUX BETMYUH B BUJIE TAOJIHUI] U TPAQUKOB, eTIaTh BHIBOJIBI IO

pe3ysibTaTaM UCCIIEOBaHUs

10.12

CobOmonath mpaBuiia 0e€30MacHOro TpyJa TMpU  MPOBEIECHUU
UCCIEIOBAaHUN B paMKax y4eOHOTrO SKCIepUMEHTa, Y4eOHO-
HCCIEA0BATENBCKON U MPOEKTHON JEATEIBHOCTH C UCIIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacuérHple 3a7aun ¢ SIBHO 3a/IaHHON (PM3MUECKOU MOJIEIBIO,
UCTONIb3Ys (PM3MUYECKHE 3aKOHBI W MPHUHIMIBI; HA OCHOBE aHalIM3a
yCIOBUSL 3aJauyd  BBIOMpPATh (PHU3UYECKYIO MOJIElb, BBIIEIAThH
(uznueckre BeTUYUHbBI U (OPMYJIIbl, HEOOXOIUMBIE JUIsl €€ perieHuts,
MPOBOJUTH Pacdy€Tbl U OLIEHHWBATh PEAIbHOCTh IOJIYYEHHOTO

3HaueHUs! PU3NYECKON BETUUHHBI

10.14

Pemate  kadecTBeHHbIE  3aJauyd:  BBICTPaMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IETIOYKY PACCYXKACHUN C OMOPOI Ha U3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mpu pemieHUd Y4eOHBIX 3a7ad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJOTUH JUIsl TOUCKA, CTPYKTYpUPOBAaHMS,
UHTEPIIPETallMd U MPEJCTaBICHUs y4eOHOW W HAy4HO-MOMYJISIPHOMN
uH(bOpPMAIIMK, MOJYYEHHOHN U3 pa3NUYHbIX UICTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoaUTH mMpUMeEpHl BKJIa/la POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/IBI/IK6 B IMOBCEIHEBHOMU
KU3HHU AJId obecreyeHnss 0e30IIaCHOCTH 1810)5 06paH_[CHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, A COXpaHCHUA
3A0POBbA U CO6JHOI[CHI/IH HOPM DOKOJIOTHYCCKOTO TIIOBCIACHUA B

OKpYy’Karollen cpene

10.18

PaGoTaTh B rpyme ¢ BHIIOJHEHUEM Pa3IMUHBIX COLUAIBHBIX pOJIeH,
IUTAHUPOBaTh  paboOTy TPYMNMbI, palMOHAIBHO  PACHpenessTh

0053aHHOCTH H IJIaHUPOBATh JACATCIIBHOCTHL B HCCTAHIAPTHBIX




CUTyalludXx, aJJCKBATHO OLCHHBATL BKJIAJ[ KAXKIAOI'O M3 YUYaCTHUKOB

TPYIIIBI B PELICHHE PACCMAaTPUBAEMOM MPOOIeMbI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

11.1

JleMoHCTpUpOBaTH Ha TMpUMEpax poJib U MeCTo (U3MKH B
(hopMUPOBaHUHN COBPEMEHHOM HAyYHOW KapTHHBI MUpPa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B PAKTUYECKOUN NEATETbHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

Y4uUTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYE€HHBIX (PU3NUECKUX MOIETeH:
TOYEYHBIN SJIEKTPUUYECKUN 3apsl, siAepHas MOJENb aTOMa, HYKJIOHHAs

MOJIeNIb aTOMHOTO si/ipa MpU pelieHnH pU3NIECKUX 3a1a4

11.3

PacnioznaBath ¢puznueckue sBieHUd (MPOLECChl) U OOBSICHITHh UX Ha
OCHOBE 3aKOHOB JJIEKTPOJWHAMUKM U  KBAaHTOBOM  (DU3UKH:
JNeKTpuYecKkas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOe  JEWCTBHSI ~ TOKa,  B3aUMOJCWCTBUE  MarHuTOB,
JNIEKTPOMArHUTHasE HWHIYKUHWSA, JEHCTBHE MAarHMTHOTO TOJS Ha
MPOBOJHUK C TOKOM M JBIDKYLIUHCS 3apsif, 3JIEKTPOMarHUTHbIE
KoJe0aHUsI W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHHE CBeETa,
OTpaXeHHe, MpeJoMIIeHHe, UHTepepeHus, audpakuus U
HOJIApU3aIUs CBETa, AUCIIEPCHs cBeTa, (OTOAIEKTpUUecKuil 3 ekt
(boToapdexT), cBeTOBOE MaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpOJa, €eCTECTBEHHass W HCKyCCTBEHHas

paanOaKTUBHOCTDb

11.4

OnuceiBaTh U3y4€HHBIE CBOMCTBa BelIeCcTBA (AJIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKHE, JIEKTPHUUECKYIO POBOUMOCTD Pa3TUYHBIX
Cpel) ¢ DJIEKTPOMAarHWTHbBIE SBIEHUA (IIPOLECCHI), HCIOIb3Ys
(dusznueckue BENUYMHBL: DJCKTPUYECKUW 3apsi, cujla TOKa,
JNIEKTPUYECKOE  HANpPSIKEHHE, DIIEKTPUUYECKOE COIPOTHUBIICHUE,
pasHocTh noteHuanos, J/IC, paboTta Toka, HHIYKIHS MAarHUTHOTO
noyisg, cuna Amrmepa, cuia JlopeHIa, WHAYKTUBHOCTH KATYIIKH,
SHEPTUsl JIEKTPUUYECKOIO0 MU MAarHUTHOTO TOJIEH, MEPUOJ U YacToTa
KoJnebaHuil B KoJebaTeTbHOM KOHTYpE, 3apsi/] U CHJia TOKa B IIpoIiecce

TapMOHHUYCCKUX SJICKTPOMATrHUTHBIX KOJ'IC68.HHI>1, (I)OKYCHOC




pacCTOSIHUE U ONTHUYECKas CUJIA JIMH3BI, IIPU ONHCAHUM IPABUIIBLHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJb3YeMBbIX BEIHYMH, HX
00O3HAueHHUsI W EIWHUIIBI; YKa3bIBaThb (POPMYJIBI, CBS3BIBAIOIINE

JAHHYIO (PU3HUYECKYIO BETMYUHY C IPYTUMU BEINIUMHAMHU

11.5

OnuceiBaTh H3y4YEHHBIE KBAHTOBBIE SIBIEHHUS U  MPOLECCHI,
UCTIONB3Ys (PM3NYECKHE BEIUYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPIUsl U UMIYJIbC (OTOHA,
NepHOJ NoJypacnaaa, SHeprus CBsI3M aTOMHBIX SJ€pP; [IPU ONTHUCAHUHU
MpaBUJIbHO TPakTOBaTh (U3MYECKUH CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUYEHUS] M E€IMHULI; YKa3blBaTh (POPMYIIbI,
CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYyrUMU

BCIMYMHAMMH, BBIYUCJIATh 3HAUYCHUEC (1)I/I3I/I‘~IGCKOI\/'I BCIINYHHBI

11.6

Ananu3upoBath (U3NYECKUE TMPOLECCHl U SBICHUSA, HCIOIb3YS
(1)1/131/1%01(1/16 3aKOHBI n IMPUHIMUIIBI: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATENILHOTO M TapajieIbHOTO COEJUHEHHS MPOBOJHUKOB,
3akoH JIxoyinsa — JIeHna, 3aKOH 3J€KTPOMarHMTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO paCIPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI TPEJOMJIEHUS CBETa, YypaBHEHHE OUWHINTEHHA IS
dboTodrddexra, 3aKOH COXpAaHCHHUS DSHEPTUH, 3aKOH COXPAHEHUS
HUMITyJIbCa, 3aKOH COXPaHEHHsS DSJIEKTPUYECKOTro 3apsna, 3aKoH
COXpaHEHUsI MaccoBOrO 4YHCNIa, TMOCTynarsl bopa, 3akoH
paIMoOaKTHUBHOTO paclaja; Mpu OTOM pa3IuyaTh CJIOBECHYIO
(hopMyYITHPOBKY 3aKOHA, €r0 MAaTEMAaTUUECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HaIlpaBJICHUC BCKTOpPa HWHAYKOHHW MArbduTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

11.8

CTpOI/ITL 1 OIIMCBIBATb I/I306pa)KeHI/Ie, co31aBacMoO€ INIIOCKHMM

3epKajoM, TOHKOW JIMH30U

11.9

BBINOIHATE SKCIIEPUMEHTBI 110 UCCIICIOBAHUIO (PH3HUUECKUX SBICHUN
U TPOLIECCOB C HMCIOJH30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPCHUM;
npu 3ToM GOPMYIUPOBATH MPoOIeMY (3aa4y) U TUIOTE3Y y4eOHOTO
JKCIIEPUMEHTa,  coOuUpaTh  YCTAaHOBKY U3  NPEUIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

11.10

OCYH.[GCTBJ'ISITB OpsAMBIC W KOCBCHHBIC H3MCPCHUS (1)I/ISI/I‘IGCKI/IX
BCJIIMYHH,; IIPU 3TOM BBI6I/IpaTB OINTHMAJIbHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTO bl OIICHKH HOFpeHlHOCTeﬁ I/IBMepeHI/Iﬁ

11.11

HccnegoBaTh 3aBUCUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH C UCIIOJIb30BaAHHUEM

HNpSAMBIX M3MEPEHMH; IPU OTOM KOHCTPYUPOBAaTh YCTAHOBKY,




(uKCHpOBaTh PE3YNIBTATHI TMOJYYCHHONW 3aBHUCHMOCTH (U3UYECKUX
BEITUYHH B BHJIC TAOJIHUII ¥ TPAQUKOB, JIEJIaTh BBIBOBI 110 pe3yJIbTaTaM

HUCCICIOBaHUA

11.12

CoOmronate mpaBmia 0€30MacHOTO TpyAa TMPH  TPOBEICHHUH
UCCIICIOBAaHUN B paMKax Y4eOHOTO OKCIEpUMEHTa, Yy4eOHO-
M CCIIEI0BATEIBCKOM U IPOEKTHOU JEATEIBHOCTH C UCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000PyAOBaHUS

11.13

Pemrate pacuérHble 3a7a9u € SIBHO 33JaHHOH (HU3NYECKOI MOJEIBIO,
UCIOJNIb3Ys (PM3MUYECKUE 3aKOHBI U MPHUHIMIBI; HA OCHOBE aHAIN3a
yCIOBUSL 3a7auyd  BBIOMpPATh (PU3NYECKYI0 MOJEIb, BBIIEIATH
(u3nueckne BETUYUHbBI U (OPMYJIbl, HEOOXOIUMBIE JUIsl €€ peleHMts,
MPOBOJUTH pPacdy€Tbl U OLIEHUBATh PEAJbHOCTh IOJY4YEHHOTO

3Ha4YCHHS (PU3UUIECKON BEITMUNHBI

11.14

Pemate  kadecTBEHHBIE  3aJauyd:  BBICTpAMBATh  JIOTUYECKHU
HENPOTHUBOPEUYUBYIO LIEMIOYKY PACCYKICHUHN C OMIOPON HA H3YUYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/IC SIBJIICHUSA

11.15

Wcnonb3oBath mpu pemieHUH Y4eOHBIX 3a7ad  COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJOTHUU JJIsi TOWCKA, CTPYKTYpUpPOBaHUS,
WHTEpIpEeTali U MpeACTaBiIeHUs] y4eOHOW W HayYHO-MOMYISIPHOMN
nH(pOpMaLINHY, TOJTYYEHHON U3 Pa3INYHBIX UCTOYHUKOB; KPUTUYECKHU

aHAJIM3UPOBATH MOJTy4aeMyl0 HH(POPMALIUIO

11.16

OOBSACHATH MPHUHLIMIIBI ACHCTBUS MAllWH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3nnuyarh YCIOBUS UX O€30MaCHOrO HCIOJIb30BaHUS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoUTE MpUMeEpHI BKJIa/la POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(bU3HUKOB B pa3BUTHE HAyKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/ISI/IK6 B IMOBCEIHEBHOMU
KU3HHU AJId obecreyeHnss 0e30MaCHOCTH 1810)5 O6paIJ_[eHI/II/I C
npn6opaMH Hn TCXHHUYCCKHUMU YCTpOﬁCTBaMH, JIs1 COXPaHCHUSA
300pOBbs H CO6JHOI[€HI/I${ HOPpM 3KOJIOTHYCCKOI'O IIOBCACHHUA B

OKpYKarollen cpene

11.19

PaGoTath B rpyIie ¢ BHITOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  IpyIIbl, PAlMOHAIBHO  pacHpenessTh
0053aHHOCTM M IIJIAHUPOBATH JAEATENBHOCTh B HECTaHJAPTHBIX
CUTYyallUsiX, a/IeKBaTHO OIICHMBATh BKJIAJ KaXJOIO W3 YYaCTHHKOB

IPYIIBI B pELIEHNE paccMaTpUBaeMoi poOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [TIO3HAHU A

1.1

®usnka — Hayka o unpupoae. Hayunsie
METO/IbI IO3HAHUS OKPYKaromero Mupa. Posb
JKCIIEpUMEHTAa M TEOpUH B  Ipolecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue (U3HYECKUX SIBJICHUN W
MPOIECCOB. Hayunsie TUIIOTE3BI.
®u3nyeckue 3aKOHbl W TEOpHH. [ paHUIbI
NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponp u  mecto
¢uzukn B GOPMHUPOBAHUHM COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUpPA, B MPAKTUYECKOM

NEeITEIbHOCTH JI0IEN

MEXAHHUKA

###HPari#KIUIHEMATHUKA

2.1.1

MexaHndyeckoe JBHXKCHUC.
OTHOCHUTENHLHOCTD MEXaHHUYECKOI'O

neuxeHus. Cucrema otcuéra. TpaekTopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTh,
MTHOBEHHAass  CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIUH HA OCU
CUCTEMBI KOOpAMHAT. Crnoxenue

NEPEMELIEHUH U CTI0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE IBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUH, NyrTu U IepeMelieHus

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBoboxHoe najieHne. Y CKOpeHue

CBOOOHOTO MAEHUSA

2.15

Kpusosmueiinoe nswxkeHue. PaBHOMepHOe
JBUXXCHUEC MaTepHaHBHOfI TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LlenTpOCTpEeMUTEIEHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,
JBUKCHHE CHAPAJOB, LENHBIE U PEMEHHBIC

nepeaaqn

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHON  ckopoctH.  MccnenoBanue
COOTHOILLIEHHUS MEXIY MyTAMHU,
MPONJEHHBIMU TEJIOM 3a IOCJIe[0BATEIbHbIE
paBHBIE  IIPOMEXYTKH  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JIBMKEHHHM C Ha4daJbHOU
CKOpOCTBbIO, paBHOW  Hymw0. M3ydeHue
JIBUKEHHUS IIapUKa B BS3KOM JKHUIKOCTH.
W3ydyenune JBUXKEHUS Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

##Parf## IMHAMUKA

2.2.1

[TpuHIMn OTHOCUTEIBHOCTH lamunes.
IlepBriii 3akoH HreroToHa. HHepimanbHbIe

CUCTEMEI OTCUETa

222

Macca tena. Cuna. [lpunuun cyneprno3unuu

CHII

223

Bropoii 3akon HproToHA Ui MaTepuanbHOM
TOYKA B HWHEPUHUAIBHOW CHUCTEME OTCUéTa
(UCO). Tpernit 3akoH HpioToHa ans

MaTCpHUAJIbHBIX TOUCK

224

3akoH BCEMUPHOTO TATOTCHHUA. Cuna
TAXKCCTH. HepBaﬂ KOCMHUYCCKAasA CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHUS W CHJa TPEHHS  IOKOS.
Koaddunment rperns. Cuiia COnpoTUBICHUS

IIpu ABVOKCHUU TECJIA B ) KUAKOCTHU HUJIU Ira3e

2.2.7

[TocrymarenbHO€ U BpalaTeIbHOE TBUKEHUE

a0COJIIOTHO TBEPJOTO Telia

2.2.8

MoMeHT CHITBI OTHOCHTEITLHO OCH BpaliCHU.
[Imeqo cuitbl. YcnoBus paBHOBECHS TBEPIOTO
tena B ICO

229

TexHuyeckue yCTpPOMCTBA: MOJUIUITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. U3ydeHue ABUKEHUS
Opycka 1O HAaKJIOHHOW TUIOCKOCTH TIOJ
JIEHCTBUEM HECKOJIbKUX cuil. MccrnemoBaHue
3aBUCUMOCTHU CHJI YIPYTOCTH, BOSHUKAIOIINX
B nedopmMupyeMoli MpyKHUHE W PE3UHOBOM
oOpasnie, OT BEIWYHMHBI HX JaedopMaluu.
Uccnenosanue YCJIOBUU paBHOBECHS

TBEPJIOTO TeJa, UMEIOIIETO OCh BPAIICHHUS

2.3

##H#Par###3AKOHDBI COXPAHEHNM B MEXAHUKE

I/IMHYJ'H:C MaTepHaHBHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepHaibHbIX TOYeK. MMIylbCc CuHIbl |
U3MEHEHHE UMITYJIbca Tea
532 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTuBHOE ABMKEHUE
233 PaGora cumbl
234 Mo1HOCTE CHIIEI
h3s Kunernueckass  sHepruss  MaTepuaibHOU
o ToYKU. TeopeMa 0 KUHETUYECKON SHEPTUU
[lorenumaneuas sHeprus. IloTeHuumanbHas
23.6 SHEPTUs YIIPYTo nepopMUPOBAHHOM

MMPYXXUHBI. IToTenunanbHast OHEpIrusa TECJla

BOJIM3U MMOBCPXHOCTHU 3emnu




HOTGHI_II/IEUIBHBIG 1 HCIIOTCHIIMAJIbHBIC CHUJIBI.

CBs3b paGOTBI HCIMIOTCHIUMAJIBHBIX CHII C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEPruu
CUCTEMBI TeL 3aKoH COXpaHEeHUs
MEXaHU4ECKOM SHEPruu

2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHHUS

530 TexHn4eckue ycTponcTBa: JBUKEHUE PAKET,

o BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

[IpakTnueckue pabGoThl. M3yueHue cBs3u

5310 CKOPOCTEH Tel TIpU HEYNpyrom yzaape.

UccnenoBanue cBA3M paboOThl  CHIIBI  C

M3MEHEHHEM MEXaHHICCKOM OHEPruu TCJIa

MOJIEKVYJIAAIPHASA ®U3MKA U TEPMOJINMHAMUKA

3.1

##HPar###OCHOBBI MOJIEKVJISPHO-KUHETUUYECKOM TEOPHUU

3.1.1

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH. BpoynoBckoe
newkenne. uddysus. Xapakrep ABHKESHUS

1 B3aUMOJIEHCTBUS YaCTHUI] BEIIECTBA

3.1.2

Mogaenu cTpoeHusl Tra3oB, XUIKOCTEH U
TBEPIABIX TEd W OOBICHCHHE CBOWCTB

BC€IIECTBA HA OCHOBE 3TUX MOI[CJ'ICFI

3.1.3

Macca wmonekyn. KogauuecTBo BelecTBa.

[Tocrosnnas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u eé

usMmepenue. [lkana remneparyp Llenscus

3.1.5

Monenb nacajJIbHOI'O rasa. OcHoBHOE
YpaBHCHHC MOJ'ICKy.]'ISIpHO-KHH@TH‘lCCKOﬁ

TCOPHUH NACATIbHOI'O Ira3a

3.1.6

AbGcomoTHas Temneparypa Kak Mepa cpeHei
KHHETUYECKOU SHEPrUU TEIJIOBOTO
JBIOKeHus yactull rasza. lllkana temnepatyp

KeneBuna

3.1.7

VYpaBuenune Kianelipona — MeHneneesa.

3akoH JlanbTOHA




3.1.8

l"azoBble 3akoHbI. M30mpoiiecchl B uacaibHOM
rasze ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, n300apa

3.1.9

TexHuueckue  yCTpOWCTBA:  TEPMOMETP,

OGapometp

3.1.10

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3JlyXa B KJIaCCHOM KoMHarte. MccnenoBanue
3aBHUCUMOCTH MEXIY rnmapaMeTpamMu

COCTOSHUSA pa3pCKECHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamuueckass cucreMa. BHyTpeHHss
SHEPIHsl TEPMOJMHAMHUYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo TemnoTs! 1 padora. BHyrpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

Buapl Temmomepenayu: TEMIOMPOBOIHOCTb,
KOHBEKIIMSI, U3TydeHue. TernmoéMKOCTh Tea.
VnenpHasg TEINIOEMKOCTH BeliecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEpEaAYC

3.2.4

ITepBorit 3aKOH TEPMOJIMHAMUKH.
[Tpumenenue EPBOTo 3aKOHa
TEPMOIMHAMUKHU K H30IPOIIECCaM.

['padmueckast untepnperanus paboThI raza

3.2.5

TemoBble MamuHbl. [IpuHUMOBL AEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBanus s3HEprun
B TEIIOBBIX MammHax. Koaddumument
nosnesHoro gaeiictBus (maee —  KILJI)

temioBoi MamuHsbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOIUHAMUKH.
HeoOpatumocts mpolieccoB B MPHUPOJE.
TeroBple  ABUrarenu.  DJKOJIOTMUYECKHE

HpO6HCMBI TCIIOOHECPICTUKU

3.2.7

Texanuueckue YCTpOﬁCTBaZ JABUI'aTCJIb

BHYTPEHHETO CTOpaHMs, OBITOBOM

XOJIOANJIbHUK, KOHAUITHUOHEP




3.2.8

[IpakTnueckue paboThI. N3mepenue

YAEIbHOU TEIUIOEMKOCTH

3.3

##H#Par###AI'PEI’ATHBIE COCTOSAHIMA BELLIECBA. ®A30BbIE

[EPEXO/bI

3.3.1

[Tapoob6pa3zoBanue u KOHICHCAIIUS.
Wcnapenue w kureHue. YIenbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

AOCOMIOTHAA W OTHOCUTENbHAAd BIAKHOCTH

BO3ayxa. HacelenHsiil nap

3.3.3

Teépmoe  Telno. Kpucrannnueckue u
amopdHble Tena. AHHU3ZOTPOMHS CBOWMCTB
KPUCTAJLIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTepHaIIbl

3.3.4

[InaBnenne wu xpucraumzanus. YaenpHas

TeruioTa riasnenus. Cyonumanus

3.3.5

YpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

TexHuyeckue yCTpOMCTBA: THUTPOMETP U
NICUXPOMETP,  KaJOpUMETp,  TEXHOJIOTUU
MOJIy4EHUS! COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJI€ HAHOMATEpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHI. N3mepenne

BJIAJKHOCTH BO31yXa

OJIEKTPOAMHAMUKA

4.1

###Par##IJIEKTPOCTATUKA

4.1.1

OneKkTpuzanus Tell. JIEKTPUYECKHM 3apsil.

I[Ba BHUJIA SJICKTPUYCCKUX 3apss10B

4.1.2

HpOBO)IHI/IKI/I, JUDJICKTPHUKH n

MOJIYITPOBOAHUKHU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOTO 3apsiaa

4.14

Bsaumonelicteue 3apsanoB. 3akoH Kynona

4.1.5

Onekrpuueckoe  mnone.  HanpsoxkéHHOCTb

QJICKTPHUYCCKOTO T10JI4. HpI/IHI_II/IH




cynepno3uiuu. JIMHUM  HanpsHKEHHOCTH

SJICKTPUYICCKOTO I10JIA

4.1.6

PaGoTa cmi BIEKTPOCTATUYECKOTO  TIOJISL.

Ilorennuan. Pa3HocTh IOTEHIINAIOB

4.1.7

[IpoBOgHUKN ¥ AMDIEKTPUKH B TIOCTOSIHHOM
JJIEKTpUYECKOM  moje. Juanextpuyeckas

IMPOHUIIACMOCTDb

4.1.8

DIEeKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJEHCcaTopa

TexHWuecKkne yCTPOWCTBA:  AIEKTPOCKOTI,
ANIEKTPOMETP, DIIEKTPOCTATUYECKasl 3allluTa,
3a3eMJICHHE AIIEKTPONPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

#HPar##ITIOCTOSIHHBIN DJIEKTPUUECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYIIECTBOBAaHUA IIOCTOSITHHOT'O

4.2.1 AJIEKTPUYECKOTO TOKa. VICTOUHMKH TOKA.
Cua Toka. IlocTosSHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma st ydyacTka 1enu
123 DJIEKTPUYECKOE COMPOTHUBIICHUE. Y IeTbHOE
o CONIPOTHBIICHUE BEIIECTBA
124 ITocnemoBaTennHOE, napajuieabHoe,
o CMEIIaHHOE COCIMHEHUE ITPOBOTHUKOB
PaGora anextpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenma
4.2.6 MOoUIHOCTB DIEKTPUYECKOTO TOKA
anektpoaBkymas cuia (manee — D/C) u
497 BHYTPEHHEE  CONPOTUBJIEHUE HCTOYHHKA

Toka. 3akoH OMa /i MOJIHOW (3aMKHYTO)

3HCKTpI/I‘{eCKOI>'I OCIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

ONEeKTpOHHas  HPOBOAMMOCTh  TBEPJIBIX
METAJIJIOB.  3aBUCUMOCTb  COIPOTHUBJICHUS
METaJUIOB oT TEMIIEpaTyphl.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil Tok B Bakyyme. CBolicTBa

NIEKTPOHHBIX IIyYKOB

4.2.10

[TonyripoBOAHUKHY. CobcTBeHHAs u
pUMecHast IPOBOIMOCTb
NOJIyIpoBOIHUKOB. CBOMCTBA p-n mepexo/a.

[HonynpoBoHKUKOBBIE TPUOOPHI

4.2.11

ONEeKTpUYecKUid TOK B DJIEKTPOJIUTAX.
DIEeKTPOTUTHIECKAS IHUCCOIAAIINSL.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSITENILHEIN W HECAMOCTOSTEIbHBIN
pa3psaa. PaznuuHble TUIBI CAMOCTOSITEILHOTO

pazpsnaa. Momnnus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBA:  amMIepMeETp,
BOJIBTMETP, PpEOCTaT, WCTOYHUKUA TOKa,
AJIEKTpOHArpeBaTeIbHbIE puOopHI,
3JIEKTPOOCBETUTEIILHBIE pudopHlI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIN
IMOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,

HOHynpOBOﬂHHKOBBﬁiHHOH,FaﬂbBaHHKa

4.2.14

IIpakTnueckue paboTHI. N3yuenne
CMELIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne 3D/IC ucroyHnka TOKa U €ro
BHYTpPEHHEro comnpoTuBieHusa. HaOmronenue

QJICKTPOJIM3a

11 KIIACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 371eMeHTbI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA




4.3

#HH#HPart#H#MAI'HUTHOE I10JIE. OJIEKTPOMAT'HUTHAA

NHAYKLNA

43.1

IlocTosHHble MarHuThl. B3auMoencreue

IIOCTOAHHBIX MAarHuToOB

43.2

MaruautHoe mone. Bexkrop MarHuTHOMN
MHAYKIMU. [lpuHOMO — cyneprno3uuui.
Jluann MarnuTHOM MHAyKumu. KapruHa
JVUHUA  MarHuTHOM WHIYKUHUH  TOJIS

IIOCTOSAHHBIX MAarHuToOB

4.3.3

MarauTHoe 1oJie MPOBOJHUKA C TOKOM.
KapTtuna nuHuii onst IIMHHOTO MPSAMOTO
MPOBOJHUKA W 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHNKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmonaeiicTBrue mpoBOJHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOIylb U HallpaBlICHHUE

4.3.5

Cuna Jlopenua, eé MOJTyJTb u
HampaBjieHue. JIBWKeHUe 3apssKeHHOM
YaCTULIBI B OJHOPOTHOM MarHUTHOM TIOJIE.

Pa6oTa cunel Jlopeniia

4.3.6

SIBiIeHUE AIEKTPOMArHUTHOM MHAYKITUU

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKIUH

4.3.8

SOJIC WHYKLIHH. 3akoH

AJIEKTPOMArHUTHOM MHIYKIMK Dapazaest

4.3.9

BuxpeBoe »snekrpuueckoe mnoise. IC
UHAYKUWWA B TPOBOJHHKE, ABIKYLIEMCS
MOCTYNATEIbHO B OJIHOPOJHOM

MAargiuTHOM IIOJIC

4.3.10

IIpaBuno Jlenna

4.3.11

NHIYyKTUBHOCTS. SIBnenue

camonHaykuuu. J1C caMonHayKIMN

4.3.12

SHCpFI/IS{ MAarauTHOTO IIOJId KaTyHIKU C

TOKOM

4.3.13

SJ'ICKTpOMaI‘ HHUTHOC I10JIC




TexHnyeckue YCTpOMCTBA: IOCTOSIHHBIE

MarHHUTBL, AIIEKTPOMArHUTHI,
4.3.14 AIIEKTPOBUTATEb, YCKOPHUTEH
ANIEMEHTAPHBIX ~ YACTHI, HMHIYKIIMOHHAS
1eyb
[IpakTueckue paboTHI. N3ydyenune
MAarHiuTHOTO TIOJS KATYIIKH C TOKOM.
4315 Uccnenopanme JEHCTBHUSA IIOCTOSHHOTO

Mar"gura Ha paMKy C TOKOM.
Hccnenosanune SIBJICHUS

ANEKTPOMArHUTHON UHIYKIIUHU

KOJIEBAHU A 1 BOJIHBI

5.1

###PartH#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

Komebarenpuast cucrema. CBoOOIHEIE
KoJieOanus. ["'apMoHMYECKHe KoJieOaHUsI.
[lepuon, dwacrora, ammuutyna u (asa

KoJIeOaHUi

5.1.2

[IpyxuHHBIA MaATHUK. MaTeMaTH4eCKuii

MasiITHUK

5.1.3

YpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunemarnyeckoe W JAMHAMHUYECKOE

OIMMCaHKE KoJIe0aTEILHOrO JABHIXCHHUA

5.14

[IpeBpamenue SHEPTHH npu
rapMOHMYECKHX  KosieOaHusx.  CBs3b
aAMILIUTY 1B KoJIeOaHuil UCXOIHOMI
BEJIMYUHBI C aMILTUTYAaMH KoJiebaHui eé

CKOPOCTHU U YCKOPCHU

5.1.5

Konebarenbubiit  koHTYp. CBOOOHBIE
JIEKTPOMAarHUTHbIE KoJIeOaHus B
UeaNbHOM  KOJIeOAaTeIbHOM  KOHTYpe.
AHanoruss MeXJay MEXaHHUYeCKUMH U
JIEKTPOMArHUTHBIMHU KOJICOaHUSIMH.

®opmyna Tomcona




5.1.6

3aKkoH COXpaHCHUA SHCPIruu B UACAIIbHOM

K0J1€0aTEeIbHOM KOHTYpE

5.1.7

BbIHy)KI[eHHBIe MCXAHNYCCKHUC
konebanusa. Pesomanc.  Pe3omancuas
KpI/IBaH. BI)IHy)KIlCHHI)IG

SJICKTPOMArHUTHBIC KoJIeOaHusI.

5.1.8

[lepemennnbiii  Tok. CHHYCOMAANBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MonHocTh IIEPEMEHHOTO TOKa.
AMIUITUTYAHOE U JIEHCTBYIOIEE 3HAaUCHHE

CHJIBI TOKA U HAITPSOKCHU A

5.1.10

Tpanchopmatop. [IpownsBoacTso,
nepegada u noTpediaeHre MEeKTPUIeCcKon
SHEPIUM. OKOJIOTMYECKUE PHUCKU TpH
MIPOU3BOJICTBE AJEKTPUUYECKOM HHEPIHH.
Kynbrypa UCIIOJIb30BAHUS

3JIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texnudeckue ycTpomcTBa: ceicmorpad,
ANEKTPUYECKUI 3BOHOK, JVHUU

aJIeKTporiepesayd

5.1.12

[Ipaktnueckue pabotel. HccnepoBanue
3aBHCHMOCTH MEPHOJa MaJIbIX KOJIEOaHH
rpy3a Ha HUTH OT JJIMHBI HUTH U MaCChI
rpy3a. HccrnenoBanue nepeMeHHOro TOKa
B enu u3 MOCIIe0BATETHLHO
COEeIMHEHHBIX KOHAEHCATOpa, KaTYyIIKU U

pe3ucTopa

5.2

#HH#HPartH#MEXAHWYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJIHBI, yCIIOBUS
pactipoctpanenus. Ilepuon. CkopocTb
221 pacrpocTpaHeHuss MW JUIMHA  BOJIHBI.
[Tonepeunsbie ¥ MPOAOIBbHBIE BOJIHBI
592 ###Par### Vntepdepeniys u nudpakuus

MEXaHUYCCKHUX BOJIH




5.23

3Byk. CkopocTh 3ByKa. I pOMKOCTh 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

ONEKTPOMAarHUTHBIE BOJHBI. Y CIIOBHUSA
W3JIy4CHHs]  DJIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opuenranus Bektopos E, B n v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyme

5.25

CBoiicTBa  DJICKTPOMArHUTHBIX  BOJIH:
OTpaXx€HHe, MpeoMIIEHUE, TOJsIpU3alys,
mudpakuusi, uHTepdhepeHimsi. CKOpoCTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[Ixama JJIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 2MEeKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIIUTIEI PAaTUOCBS3M U TEICBUIACHUSI.
Pagnonokanmus. DIIeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAKOLIEN CpeJIbl

5.2.8

TexHuueckue yCcTpoucTBa: MY3bIKaJbHbIC
UHCTPYMEHTHI, yABTPa3BYKOBas
TUarHOCTHKAa B TEXHHUKE M MEJIUIUHE,
pajap, paguoONpUEMHUK,  TEJIEBHU30D,

anTeHHa, tenedon, CBU-neup

5.3

##HPar#OIITUKA

5.3.1

[IpamonuneiiHoe pacnpocTpaHeHue

CBETa B OJIHOPOJIHOM cpene. Jyd cBeTa

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
csera. [loctpoenue n300paxeHuii B IIIOCKOM

3epKaje

5.33

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IPCIIOMIICHUA
CBCTa. AOCOTIOTHBIHM IoKa3aTecjib

MMPCIOMIICHUSA

5.34

[omHoe BHYTPEHHEE OTpaXEHHE.
[IpenenbHbIN YroJl HOJHOTO BHYTPEHHETO

OTpPaAKCHUA




5.35

Hucniepcust  cBera. CIOXHBIM — COCTaB

Oenoro ceeta. Lger

5.3.6

CoOupatolue U pacceuBaroOlUe JUH3HI.
Tonkas nuH3a. POKYyCHOE PACCTOSHUE U
ONTUYECKass Ccujla  TOHKOW  JIMH3BL.
[Toctpoenue n300pakeHU B
coOuparomMX U PACCEUBAIOLIUX JIMH3AX.
@opMyJsia TOHKOW JIMH3bL. YBEJIUYECHUE,

JaBaeMoe€ JIMH30U

5.3.7

IIpenensr NPUMEHUMOCTH

reOMETPUYECKON ONITUKHU

5.3.8

WNurepdepennuss  cBera. KorepeHTHbie
UCTOYHUKU.  YCIoBUS  HaONIOAEHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumst  cBera.  JudpaxmuonHas
peméTka. Y cinoBue HaOMIOISHHSI TIIaBHBIX
MaKCUMYMOB npu naJIcHUH
MOHOXPOMATHUYECKOTO CBETa Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

HOHHpI/ISaHI/IH CBCTa

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
doToanmnapar, MPOEKIMOHHBIN ammapar,
MUKpPOCKOI, ~ TEJECKON,  BOJIOKOHHAA
ONTHKa,  AU(paKIUOHHAs  pemérka,

MMOJIAPOU

5.3.12

[IpakTtnueckue  paboTel.  M3Mmepenue
nokasaresns npejaomiieHus. MccnegoBanue
CBOMCTB  HW300paxxeHWl B  JMH3aX.

Ha6J'IIOI[eHI/IC JAUCTICPCUU CBCTA

BJIEMEHTHI CTIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI MMPUMCHUMOCTHU KJ1aCCHYECKOM
MCXaHUKU. IIo CTYJIaThI TCOpUn

OTHOCHUTCIIBHOCTH: HWHBApUAHTHOCTDb




MOy CKOPOCTHU CBC€Ta B BaKyYyMC,

MPUHIUIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHTECILHOCTD OJHOBPCMCHHOCTH.

6.2 3amemyieHHe BPEMEHU M COKpaIleHHE
IUTAHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI
CBsI3b MacChl C DHEPrUeH M UMITYJIBCOM

6.4 CBOOOJIHOM 4YaCTHIIbl. ODHEPrusi TOKOs

CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3MKA

7.1

#i#HPar###3JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. @opmyna Ilmanka  cBA3M
SHepruH (POTOHA C €r0 YaCTOTON. DHEPrus

U UMIynbe poToHa

7.1.2

OTKpbITHE " HUCCIICIOBaHNE
dotoadpdekra. Ompite A.I'. Cronerona.

3akonbl poTtordhdexTa

7.1.3

YpaBHeHue OUHNITENHA IUIA
dotoapdexra.  «KpacHas  rpaHuIa

dboTorddekra

7.1.4

HaBnenue ceera. Onbitel I1L.H. JIeOenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHuuecKkue ycTpoicTBa: (pOTOIIEMEHT,
dboTomaTUHK, COJIHEUHAas Oarapes,

CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma ToMcoHa. OTBITEI
Pesepdopa 1o uccie0BaHUI0 CTPOSHUS

aToMa. HnaHeTapHa;I MOICIb aTOMa

7.2.2

Iloctynater  bopa.  Usmyuenue wu
noryiomeHue (GOTOHOB TMpH  IMepexojie
aToMa C OJHOIO YpPOBHS OJHEpPruHM Ha

apyroi.  Bugsl  cnektpoB.  CnekTp

ypOBHCﬁ OHCPIUU aTOMa BOOOPpOJa




7.2.3

BomnoBreIle cBolicTBa 4dactuil. BojHBI ne
Bpoitns. KopnyckynsapHo-BOJIHOBOM
nyanusM. Jludpakuus dIeKTpOHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHYKJICHHOC M3JIYYCHHC.

YcrpoiicTBO 1 puHIMI paboTHI Ja3epa

7.2.5

TexHuueckue yCcTpoicTBa: CHEKTPAIbHBIN
aHaJIN3 (CIIEKTPOCKOIT), JIa3ep, KBAaHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuueckue pabGotel. Habmonenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonpsl HaOMIONEHUS W PETUCTPAIUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE  PATMOAKTUBHOCTH.  OMbITHI
Pezepdopna mo ompeneneHuio cocraBa
paguoakTUBHOrO u3NydeHus. (CBoiCTBa
anbda-, oera-, ramMmma-Mu3JIy9deHHUs.
BnusiHue pannMoakTHBHOCTM Ha >KUBBIE

OpraHu3MBI

7.3.3

OTKppITHE  NPOTOHA W HEUTpOHA.
Hyxnonnas monens siapa ['eiizenbepra —
NBanenko. 3apsaa sapa. MaccoBoe 4ucio

snapa. M3oTonsl

7.3.4

Anbda-pacna. DIEKTPOHHBII u
MO3UTPOHHBIA  Oera-pacmaa. [amma-
U3JIy4eHHE. 3aKOH  PaJMOaKTUBHOTO

paciaaga

7.3.5

SHCpFI/IS{ CBA3M HYKIIOHOB B  AOpC.

Snepubie cuibl. Jlegext Macchl sapa

7.3.6

HI[CpHBIe pCaKkuuu. HCHGHI/IG N CHHTC3

aaep

7.3.7

Snepubiii  peakrop.  TepmosiaepHsii

CHHTC3. HpO OonemMbl | NEPCIICKTUBBI




AJIEPHOM  SHEPreTHKU. OKOJOTUYECKHE

aCIIEKTHI SICPHOU DHEPTETUKHU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTAJIbHBIE

B3aUMO I€UCTBUSA

7.3.9

TexHuueckue yCTpOMCTBA:  JTO3UMETP,
KaMmepa BunbcoHa, sAIEpHBIM peEakTop,

aToMHas 6omOa

7.3.10

[Ipaktnyeckue pabotel. MccnenoBanue
TPEKOB YacTHIL (o TOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3munoro neba. Co3Be3ams, sipKue

3Bé3}II)I, TIJIaHETHI, UX BUAUMOC ABUKCHUC

8.2

Comnueunag cucrema. IlmaHeTsl 3eMHOU
prl'[l'II)I. HHaHeTBI—FI/IFaHTBI nu nux
CIIYTHUKH, KapJIMKOBBIC TJIAHETHl. MaJibie

Tenna CoTHEYHOU CUCTEMEI

8.3

Connnie, ¢otochepa u  armocdepa.

ConHeuHas aKTUBHOCTH

8.4

Ncrounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETHMOCTbh, PaJnyc, TEMIIEparypa,
HxX B3aMOCBS3b. Juarpamma
«CTICKTPATIBHBIA KIacC — CBETUMOCTHY.
3Bé31pI IVIABHOM  ITOCIIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY A

3BE3N T JIaBHOM oCJICA0BATCIIBHOCTHU

8.6

#HPar###BHyTpeHHee CTpoeHUE 3BE3Z.
CoBpemeHHBIE NPEICTaBIICHUS 0
NpoUCcX0oXKIeHn U 3Boyouuu ConHua u

3BE31. DTanbl )KU3HU 3BE3

8.7

Mneunsiii IIyre — nHama TamakTtuka.

CrnupanbHas  crpykrypa  [amakTuxw,




pacupeneneHue 3BE3N, Tra3a U IbUIM.
ITonoxxenne wu JABMOKCHUC COJIHI_[a B
lanaktuke. Ilnockas u chepuueckas

HOACUCTEMBI [ aJlaKTUKU

8.8

Tunel ramakTuk. PaguorajiakTtuka U

KBa3apel. YEpHBIE ABIPHI B SAPAX FATaKTUK

8.9

Bcenennas. Pacmupenune Bcenennoi.
3akoHn XaObna. Pas0eranue rajakTuK.
Bo3pact u pammyc BcenenHoit, Teopus
bospmioro B3peiBa. Mogens «ropsyeit

Bcenennoin». PenukroBoe usimyuenue

8.10

Macmirabnass  ctpykrypa  Bcenennoil.
Meraranaktuka. Hepeménnbie npoo6aemsl

ACTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkiimonepHoe obmectBo «M3naTenscTBoO
«IIpocBemenue»

» ®usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AkninonepHoe o6miectBo «M3aaTeancTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
®duznka : 10—11 k1. : moypod. mIaHUPOBaHUE: TTOCOOUE JJIsT YUUTEIICH

obmeo6pazosar. opranuzanuii/ B. ®. [1wmos.

—M. : IIpocBemenue, 2013. — 128 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

* Poccuiickas anextponHas mkona (https://resh.edu.ru/)

» Uudoypox (https://infourok.ru/biblioteka)

* [1OC Mos mikona (https://myschool.edu.ru/)
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