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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEIAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUN M TpeOOBaHUW K pe3ysibTaTaMm
OCBOEHHSI OCHOBHOH 00pa3oBaTelbHOW Mporpammsbl, mnpeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMIMU MpenojaBanus yyeOHoro npeamera «Dusmka» B 00pazoBaTeIbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peAN3YIOLINX OCHOBHEIE
oOpa3oBaTreabHbIE IPOrPaAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpMHpPOBaHUE
€CTEeCTBEHHO-HAYyYHOU KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHnH ux ¢u3nke Ha 0A30BOM YpPOBHE HAa OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm OGI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METaNpeAMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkXKe YUYUTBIBAET HEOOXOAMMOCTb pean3aluy MEXIPEIMETHBIX
CBs3ell (PU3MKM C €CTeCTBEHHO-HAy4YHBIMU Yy4eOHBIMH mpeaMeramu. B Hei
OTIPEJIENISIIOTCS. OCHOBHBIC LIETTM M3Y4YeHHs (DU3UKU Ha YpPOBHE CpPEAHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIE PE3yJbTAaThl OCBOCHUSI Kypca (DU3UKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, IPpeAMETHbIE (Ha 0a30BOM ypOBHE).

[Iporpamma 1o (pu3mnke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEMETHBIE PE3YJIbTATHI 110 TOJaM 00yUYEeHMUS,;

e cojepkaHue yueOHoro npeamera «duszukay» mo rogam oOyueHusl.

dusrka Kak Hayka o Hambojee OOImMMX 3aKOHAX MPUPOMABI, BBICTyIAs B
Ka4yecTBe yueOHOro MpeJMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. [1IkoapHBIN Kype PUBHKHA — CHCTEMOOOPA3yIOMINMA
JUI €CTECTBEHHO-HAYYHBIX YY€OHBIX IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadgueid wm actpoHomueid. Mcmonb3oBaHME W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAaHUM  OmpenesseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCHOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU M JAPYTHX.
N3yuyeHue (QuU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydarmuxcs, B (OpMHUPOBAHHE YMEHHMHA MPHUMEHATH
HAy4YHbII METOJI TO3HAHUS NPU BBINIOJHEHUH UMHU YYE€OHBIX HUCCIEAOBAHMIM.

B ocHOBYy Kkypca ¢usmku 1 ypOBHS CpeaHEro oO0mmero oOpa3oBaHHS
MOJIOXKEH pAX HUAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MPHUHLMIIBI €ro
IIOCTPOEHHUS.



Hoes yenocmunocmu. B cOOTBETCTBUM € HEH Kypc SIBISETCS JIOTUYECKU
3aBEpHIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3fenoB (U3MKH, BKIIOUYAET Kak
BOIIPOCHI KIIACCUYECKOM, TAK U COBPEMEHHON (DU3UKHU.

Hoesn ecemepanuzayuu. B COOTBETCTBUM C HEH MaTepuan Kypca (U3HKU
o0beMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBsercs
(dbopMHUpOBaHUE TIPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTe€pWH, BEHIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmzanus mTpeArnosiaraeT MCHOIb30BaHUE
T'YMaHUTAPHOTO TOTCHIHMANA (PU3NYCCKON HAyKH, OCMBICIICHUE CBS3H DPa3BUTHUS
¢u3nkn ¢ pa3BUTHEM OOIIecCTBa, a TaKkKe C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMH TIPOOJIEMaMH.

Hoess  npuknaonoti  Hanpaenennocmu. Kypc ¢dusuku mpeamnosaraer
3HAKOMCTBO C IIUPOKHUM KPYTOM TEXHUYCCKHX M TEXHOJIOTHYCCKUX TPHIOKCHHM
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes »osxonocusayuu peanusyercs TOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJICp)KaHUs, TOCBSIIIEHHBIX JKOJOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C Pa3BUTHEM TCXHHMKH M TEXHOJOTHH, a TaKkKe OOCYXKICHHS
npoOJIeM pallmoHATFHOTO MTPUPOIOTIONB30BAHUS M SKOJIOTHUECKO 0€301acHOCTH.

CrepXKHEBBIMH dJIEMEHTaMH Kypca (DU3MKM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3zoBaHus SBISIOTCS (pusmdeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIH (PyHIAMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOJE, TpaHHUIlax
OPUMEHUMOCTA TEOPHUH, JJIi OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUU W
IIPOIIECCOB).

CHCTEeMHO-/IeSITEIBHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHM3allid SKCIEPUMEHTAIBHON NEITeNTbHOCTH 00YyYaroluxcs.
Jlns  Ga3zoBoro ypoBHS Kypca (PU3HMKM — 23TO HCHOJB30BAHUE  CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB M J1Ta0OpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (pu3uke oObeIUMHEHBI B OONIUH CIIMCOK YUYCHHYECKUX
MpakTU4YecKux paboT. BeigeneHne B yka3aHHOM mepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJS H  OIEHKH, OCYIIECTBISCTCS YYaCTHHKAMU
0o0pa30BaTeIpbHOrO Ipoliecca HUCXOAS M3 OCOOCHHOCTEW IUIAaHMPOBAHUS H
ocHamieHuss kabwHera Qusuku. Ilpm dToM oOecnedywBaeTCs  OBIAJICHUE
OOy4JaromMMHCS yYMEHUSIMHA TPOBOJIUTH KOCBEHHBIC W3MEPEHHs, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MUYECKHX BEJIMYWH M TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEIIOKCHHBIX TUTIOTES.

bonpiioe BHMMaHWE yAENAETCS PEMICHUIO PACUETHBIX M KAaYeCTBEHHBIX
3amad. [Ipu 3TOM a1 pacdETHHIX 3a/ad MPHOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHON (DU3UIECKON MOJIEIBIO, TIO3BOJISIOIINE MPUMEHSATh H3YYCHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOTrO paslena Kypca, Tak M UHTETPUPYS 3HAHUA W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBJISTFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTEeKaHUS (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKPYKAOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOeCneYeHn0 Yy4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
br3UKHM Ha YpPOBHE CpPEeAHEro O0IIero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOrO IMKJIA. B kaOwHeTe (U3WKU JTOJDKHO OBIThH
HeoOxoauMoe JlabopaTopHOe OOOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme 1o (U3MKE YUYSHUYECKUX MPAKTUYECKUX PabOT U JIEMOHCTPAIIMOHHOES
o0opyioBaHUE.

JleMOHCTpanimoHHOE 00OpyAoBaHne (OopMHUpyeTCST B COOTBETCTBHUH  C
NPUHIIMIIOM MHWHUMAJIbHOW JOCTaTOYHOCTH M 00ECleurnBaeT IOCTaHOBKY
NEPEUNCICHHBIX B TMporpaMme 10 (U3UKE KIOYEBBIX JACMOHCTpAIUN IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHUW W  MPOIECCOB, OMIHUPUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHH.

JlaGopaTtopHoe 000OpynOBaHUE IS YUYEHHMYECKHX MPAKTHYECKUX padoT
dopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaThdeckue KOMILIEKThI
1a60paTOpHOTO O0OPYAOBAaHMS JOJDKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE TU(PPOBBIX JabopaTopuil.

OCHOBHBIMH LIETIAMH U3y4YeHUs (PU3NKU B 0011IeM 00pa30BaHUM SBIISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHUA OOYYAIONIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HX HMHTEIUICKTYIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIC TTO3HAHUS U (POPMHUPOBAHHE
MCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa W3YYCHUS
OCHOB CTPOCHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
bu3HUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpenacTaBICHUN O ponu (PUMKHU I PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne STUX 1enield oOecreunBaeTcsl PEeIIeHneM CIEAYIOMNUX 3a1ad B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CPeAHEro 00IIero oopa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (U3MKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUH TOPUMEHATh TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3NYECKUX SBJICHUHW B TMPUPOAEC U IS HIPUHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB peUIeHUS pPa3IUYHbIX 3aJad C SBHO 3a/JlaHHOM
¢uznueckoil MoOJENbl0, 3aJady, MOJPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
co3gaHue (pU3NYECKOr MOJIeIH, aJIeKBATHON YCIIOBUSAM 3a/1a4u;

e IMOHUMaHUE (PU3MYECKMX OCHOB M NPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY’KAIOILYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO TUJIAHUPOBAHMUS U TMPOBEACHUS
(¢u3MUecKrX HKCIEPUMEHTOB, aHalIM3a W MHTEpIpeTanuu MHGOpMAIINH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O PE3yNbTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wu3yuenne ¢usuku (6a30BbII ypOBEHBb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIEINO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamMme 1o ¢GuU3MKE TEpeueHb JabopaTOpPHBIX U
NPAKTUYECKUX padOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JeJaeT BBIOOP
NpOBEJCHUs JIa0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHIUBHIYATbHBIX
0COOCHHOCTEH 00yUJaroITuXCs.



COIAEPKXAHUE OBYYUEHUA
10 KVIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT'0 TO3HAHUS

®usuka — Hayka o npupozae. HayuHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
mupa. Posb 3kcnepuMeHTa W TEOPUH B MPOLECCE IMO3HAHUA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeopuH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIprHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele U UU(PPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABMKEHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéta. Tpaektopus.

[Tepemenienre, CKOpoCTh (CpeAHsisI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHE MAaTepUAIBHON TOYKHM, UX MPOEKIMHM HA OCHU CHUCTEMbl KOOpJMHAT.
Ciio)keHue nepeMenieHU U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJUHEHHOe IBrkKeHHe. I paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHMS, MNyTH W TNepeMEeIICHU
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHOoe majieHue. Y CKOpeHue CBOOOHOTO TaIeHHUS.

KpuBonuneintnoe  nBwxkeHue. J[BMKEHHME  MaTepUaIbHOW TOYKM 10
OKPYKHOCTH C IMOCTOSHHOW MO MOJAYJIIO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JIUHEHHAS
ckopocTtsk. [lepron u gactota oOpamienus. LleHTpocTpeMHuTENbHOE YCKOPEHUE.

TexHuueckue yCTpOWCTBA U IMPAKTUUECKOE MPHUMEHEHHE: CIHUIOMETD,
JIBU>KEHUE CHAPSJ0B, LIEITHbIC U PEMEHHBIE IIEpEaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KUHEMATHYECKUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpa3oBanre ABMHKEHUH C UCIIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBukeHus Tena, OPOIIEHHOrO MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHHsl CBOOOJHOrO Mai€HHUS.

HanpaneHnne ckopocTH npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamopmsie pabomsi

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHUSA C LIEJIbIO ONMPEACICHUSI MTHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY MYTAMH, TMPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHU TMPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenue nBUKEHUS IApUKa B BA3KOM KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIeHHOTO TOPU30HTAIIBHO.

Tema 2. Junamuxa

IIpuaiun  otHocutenbHOCcTM  ['amunes. IlepBelii  3akoH  HprotoHa.
NHueprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpuniun cynepnio3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOUKHU. TpeTuii 3akoH HbroTOHA /17151 MaTepUaIbHBIX TOUYEK.

3akoH BcemupHoro TtaroreHua. Cuia Tsokectu. llepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHHS U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIIEHUS MPU IBM)KEHUU TeJa B KUIKOCTU WUIIU Ta3e.

[TocTynarenpHOE U BpaliaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpamieHus. [lnedo cunbl. YcioBus
paBHOBECHS TBEPIOTO TENA.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE TMPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepLIUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINUX TE.

Bropoii 3axkon Herotona.

Nsmepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(OpMAIIUH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUM.

CpaBHeHUE CUJI TPEHUS MTOKOS, KAUEHUSI U CKOJIbKEHHSI.

VYcnoBus paBHOBECHS TBEPIOTrO Tena. Buasl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamoprusie pabomul

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIONIUX B MPYXKUHE U
pe3uHOBOM o0pasiie, OT ux aedopmariuu.

HUccnenoBanue ycinoBUM paBHOBECUS TBEPAOTO Tela, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmnynbe MatepuanbHOW TOYKU (Teja), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuibl U M3MEHEHHE HMITYJIbCa Teja. 3aKOH COXPAaHEHHUS HUMITYJIbCA.
PeakTuBHOE BMKEHUE.

Pabora cubl. MOIIIHOCTE CHJTBI.

Kunernueckass sHeprusi MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[ToTenuuanbpHas SHEPrusl. [loTenuuanbHas SHEPTUs yIpyro
nedhopMupoBaHHONW  mpyxkuHbL.  [loTeHUManbHass dHEpPruss Tejda  BOIU3H
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBIL. CBsi3p  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHEHHS MEXaHUUYECKOU SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBH)KECHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexo1 MOTEHIIMATIBHOM SHEPTUU B KHHETHYECKYIO H OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3yuyenue abCOMOTHO HEYHPYTroro yjaapa ¢ MOMOIIBIO ABYX OAMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanue cBA3M pabOTHI CUIIBI C U3MECHEHUEM MEXaHMUYECKOW IHEPTUu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipasi Gu3uKa ¥ TepMOJIMHAMHUKA
Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUYECKOU mMeopuu
OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BElIECTBAa. MoOJIeNM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIBIX TEJI U O0BACHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesiel. Macca u
pa3mepbl MoJiekyi. KonnuectBo BemiectBa. [loctosiHHas ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens  upeansbHoro rasa. (OCHOBHOE  YpPaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeoHEW KWHETMYECKOW SHEPruM TEIUIOBOrO JBWXEHMS uacTull rasa. [llkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MeHnneneesa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BelllecTBa. ['paduyeckoe MpeACTABICHUE HW30IMPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U TMPAKTUYECKOE TMPUMEHECHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHME BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHMUI.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIIECTBOBaHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HIUTFOCTPUPYIOIIAs TPUPOLY JABJICHHS T'a3a Ha CTEHKHU COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHUS UJCAIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsl

Ornpenenenne Macchl BO3/yXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEpPEHHIA
00BEMa KOMHATBI, IaBJIICHUS U TEMIIEpATypPhl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXKIY MTapaMeTPaMH COCTOSIHUSL pa3peKEeHHOT O
rasa.

Tema 2. Ocnosvt mepmoounHamuKu

TepMmonuHamuueckass cucTemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOIUMHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonnuecTBo TermnoTsl U pabota. BHyTpeHHss
JHEpPrus  OJHOATOMHOIO  MJACAJIbHOrO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAs TEINIOEMKOCTh BEIECTBA.
KosmmuecTBO TEIUIOTHI ITpU TeTuionepeaaye.

[lonsitue 00 ammabatHOoM miporecce. llepBblli 3aKOH TEPMOJMHAMHUKH.
[IpumeneHne mepBOro 3akoHa TEPMOJWHAMHUKH K HW3omporeccam. [ padudeckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTHMOCTh TpOIECCOB B MPHPOJE.

TermoBble MamuHbL. [I[pUHIATIBI TEMCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBIX MammuHaX. Koaddumument mone3Horo
nerctBus TeruioBor MamuHbl. [ukn KapHo u ero kosdduiumeHT moie3HOoro
JNEeNUCTBUS. DKOJIOrHYECKHUE MPOOIeMbI TEIII03HEPTEeTUKHU.



TexHuuecknue yCTpPOWCTBA W MPAKTUUYECKOE TMPUMEHEHHE: JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW HSHEPrUM Teja MPU COBEPIICHUH pPabOThI: BBUIET
npoOKKU U3 OYTBUIKM TOJ JEHCTBHEM CXKATOrO0 BO3JAyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTpAIHS).

N3meneHne BHYTpEeHHEH dHEpruu (TeMIlepaTyphl) Teja Mpy TeIionepeaaye.

OnpiT 1Mo aanabaTHOMY PpACHIMPEHHUIO BO3Ayxa (OMBIT € BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomol

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazoswvie nepexoonvt

[TapooOpaszoBanue u koHaeHcanus. VMcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXKHOCTh BO3ayxa. HacklmeHHbld mnap. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JTaBJICHUSI.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMmeHHble Marepuanbl. [lnaBienune u
KpUCTaITU3aus. Y aefbHas Teriora miaBieHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OasiaHca.

TexHu4eckre YCTpOICTBA M NPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJIYyUYECHHS] COBPEMEHHBIX MAaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu NoHMKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIa>KHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Yuenuueckuii akcnepumenm, rabopamopmusie pabomoi

N3Mepenne 0THOCUTENIBHOM BIAXKHOCTH BO3YXa.

Paznen 4. DiekTpoAuHAMUKA
Tema 1. dnekmpocmamuka
OnekTpuzauust Ted. ODIJEeKTpUYecKuil 3apsan. J(Ba Buaa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOOHUKYM, OUANEKTPUKU W TONYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KymoHa. TodueuHbl 3JIEKTPUUYECKUN 3apsia.
Onektpuueckoe nojie. Hanpsk€HHOCTD anekTpudeckoro mojst. [lpunnun



CYIIEpHO3ULMU IEKTPUYECKUX MOJIeH. JIMHUM HanpssKEHHOCTU BJIEKTPUUYECKOTO
TOJISL.

Pabora cun  osnekrpoctatuueckoro  mois.  Ilotennuan.  Pa3sHocThb
MOTEHIUAN0B. [IpOBOAHUKM H AUAPAEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlvsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DIeKTpOEMKOCTh MIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHpKEHHOT0 KOHJAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmapar, CTpPyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoNCTBO U IPUHLIUI IEUCTBUSA 3JIEKTPOMETpA.

B3aumopelicTBrue HaRIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOTHUKH B 3JIEKTPOCTATHUYECKOM IOJIE.

DneKkTpocTaThuyeckas 3aluTa.

JINPNEKTPUKH B DJIEKTPOCTATUUECKOM ITOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTopa OT IUIOIIAAH
IUTACTUH, PACCTOSHUS MEXKAY HUMU U TUIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCAaTopa.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsl

N3mepenue 351eKTpOEMKOCTH KOHAEH CATOpA.

Tema 2. Ilocmoannwiit Inekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBUA CYIIECTBOBAHUS DSJEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma 1151 ydacTka IEeIH.

DNEKTPUUECKOE COMPOTUBICHUE. YAENbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COEAMHEHUE ITPOBOJHUKOB.

PaGora osnextpuueckoro Toka. 3akoH J[koyns—Jlenma. MomHOCT
3JIEKTPUYECKOr 0 TOKA.

DNEeKTpOJABMKYIIAsl CHJIa U BHYTPEHHEE CONMPOTHUBIIEHUE UCTOUYHUKA TOKA.
3akon OMa 1151 OJIHOM (3aMKHYTO#) anekTpudeckoi nenu. KopoTkoe 3ambikaHue.

DONEKTpOHHAsl ~ MPOBOJMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUYECKM TOK B  pacTBOpax W  pacIulaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAs TUCCOLUALUSA. DIEKTPOIIU3.



DINIEKTpUYECKUi TOK B raszax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMET),
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DIJIEKTPOHArpEBaTENbHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOJTYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl ToKa U HAPsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS IWJIMHIPUUECKUX MPOBOJHUKOB OT JIJTUHBI,
IUIONIA/IM MOMEPEYHOr0 CEYeHHs U MaTepualia.

CwMmeliaHHOE cOeTMHEHUE MPOBOJHUKOB.

[IpssMmoe wu3MepeHue dIAEKTpOABWKYIIEH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO JIEMEHTA U OIlEeHKA BHYTPEHHETO0 CONMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IPOBOAUMOCTb BO3/1yXaA.

OaHOCTOPOHHSIS MPOBOAUMOCTD TUO/A.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsi

N3ydeHne cMEaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexkrpoinusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kilacce OCyIIECTBISETCS C
y4E€TOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBA3€d C KypcaMH MAaTeMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4HOTO
NO3HAHUS: SBJICHUE, HAYYHbIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusi, HaOMIOACHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: peuieHue CHUCTEMbl ypaBHEHHM, JWHEHHas (QyHKIUA,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHUE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIUUA HA OCH KOOPJIUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mexanndeckoe NBIKEHHE B KMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIIONEPENAUYH, TEIJIOBOE PABHOBECHUE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TeIJIOBbIE CBOMCTBA TBEPBIX TEN, KUIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJIMTHUYECKAS IUCCOLMALINS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTh BO311yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABMKEHUH C HCIONB30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs] B TEXHUKE, MOJAIIMIIHUKU, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), JABUTaTelb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATrPEBATEIbHBIE npuOopBl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, rabBaHUKA.

11 KJIACC

Pasnen 4. DiieKTpoAUHAMUKA

Tema 3. Macnummnoe none. IneKmpomazHumMHas UHOYKYUS

[ToctosiHHbIE ~ MarHuThl.  B3auMojelcTBUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mosne. Bektop MarHuTHOW MHAYKUMHU. [IpuHIMI Ccynepno3uuuu
MAarHUTHBIX MMOJiIeH. JIMHMM MarHUTHOM WMHAYKUMW. KapThHa JMHUM MarHUTHOU
UHIYKUIWHU MOJIS TIOCTOSTHHBIX MAarHUTOB.

MaruutHOe T1I0JI€ NPOBOJHMKA C TOKOM. KapThHa JMHMA WHIYKIUU
MAarHuTHOTO TOJIA JIMHHOTO MPSIMOIO MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHHUKA, KaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneiicTBue NpoBOJHUKOB €
TOKOM.

Cuna Ammepa, €€ MOyJIb U HaIllpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBiieHHE. [BH)KEHUE 3apsyKEHHOM YaCcTHUIIbI
B OJJHOPOJHOM MarHuTHOM MoJje. PaGoTa cuisl Jloperra.

SlBneHne BIEKTPOMAarHUTHOW WHAYKUMM. [IOTOK BEKTOpa MarHUTHOMU
UHIYKIUU. OJIEKTPOJABIXKYIAA CHJIa HWHIYKIUH. 3aKOH SJEKTPOMArHUTHOM
naaykuuu Gapanest.

BuxpeBoe »iexkTpuyeckoe moiie. IDJIEKTPOABWKYIIAs CWIa HHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBJIeHME CaMOUHIYKIMHU. OJEKTPOJBHXKYIAs CUJia
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, SJEKTPOMArHUTHI, AJEKTPOJBUIaTENb, YCKOPUTEIH >SJIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE TIEKTPOHHOTO ITyYKa MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMUA MAarHUTHOTO ITOJIS.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIUH.

ITpaBuno Jlenua.

3aBUCHMOCTD DJIEKTPOABWKYLIEN CUJIbI MHAYKIIMU OT CKOPOCTU M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre CaMOVMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul

N3ydeHre MarHUTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanne 1eMCTBUS MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sIBIEHUSA 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KoJ1e0anus

Konebarenbnass  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KoJeOaHUS.
Mapmonnyeckue konebanus. Ilepuon, wacrtora, amrumutyaa u (aza KoseOaHUM.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHU4EeCKUH MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosieOanuii. [IpeBparienue sHeprun Mpyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenpubiii koHTYp. CBOOOIHBIE BJIEKTPOMATHUTHBIE KOJIEOaHUS B
UJCATBHOM KOJeOAaTebHOM KOHTYpe. AHANOTHUS MEXIy MEXaHMYECKUMU U
AIEKTPOMAarHUTHeIMH KoJieOaHusiMu. @opmyna TomcoHa. 3akOoH COXpaHEHUs
HHEPTUU B UJICATHHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
KoseOanus. Pezonanc. BeiHYXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUS.

[lepemennbiii  TOK. CUHyCOMAQIbHBIA TEPEMEHHbIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJIHO€ U JACHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIPSKEHUS.

Tpancdopmatop. [IponsBoacTBo, mepenada U NOTPEOIICHNUE AIEKTPUUECKOU
SHEPIruM. JKOJOTHUYECKHE PUCKU MPHU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JIEKTPOIHEPIUU B TOBCEAHEBHOM KU3HMU.

TexHnueckne yCTPOMCTBA MW NPAKTUUYECKOE MPUMEHCHUE: SIICKTPUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JJMHUU AJIEKTPOIIEpeIay.

Jlemoncmpayuu

UccnenoBanue napameTpoB KojaeOaTeIbHON CUCTEMBI (TIPYKUHHBIN WU
MaTeMaTUYeCKUN MasTHHK).



HaGmonenue 3aTyxaronmx KoieOaHuit.

HccnenoBanne CBONCTB BIHYKIEHHBIX KOJIEOAHUIA.

HaGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIbI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mocienoBaTeIbHOM COEIMHEHMHM pPE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJAEHCATOpa.

Mopenb TUHUH 3JEKTPOIepeaayH.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomel

HccnenoBanue 3aBUCUMOCTU MepUoAa MajbiX KOJeOaHUI Ipy3a Ha HUTU OT
JUTMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanre NEpeMEHHOr0 ToKa B IeMM U3 TOCJEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KAaTYIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u IneKmpomazHumHble 60JIHbl

MexaHudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepuon. Cxkopoctb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
Nutepdepenius u nudpaxiys MeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUS M3IyYECHHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snektpomaruutHoil BoiiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpocTb IMEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IprMeHEeHHE 3JE€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBS3U U TeAEBUCHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpA3HEHUE OKPYKAIOIIEH CPEIbl.

TexHudyecknue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMUIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOJAO0IbHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOYHUK 3BYyKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeHmu u nudpakiny MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU U
4acTOTOM KOJIeOaHUiA.



HUccnenoBanue  CBOMCTB ~ DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
MpesioMJIeHUE, Noaspu3anus, Iudpakums, HHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. IIpsMosnHEHOE pacnpoCTpaHEHHUE CBETa B
oxgHopoaHou cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. CrioxHBIN cocTaB 6enoro cBeta. [[Ber.

ColOuparomue u pacceuBaroniie JuH3bl. ToHKass JuH3a. @DokycHoOe
paccTosiHUE€ W ONTHUYecKas cuia TOHKOW JuH3bL. [locTpoeHue u300pakeHUi B
coOMparIMX U pacceuBaronux JnH3ax. opMysa TOHKOHW JIMH3BIL. Y BEJIHYCHHE,
JaBAEMOE JINH3011.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTep(pEpEeHIIMOHHON
KapTUHE OT JABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cBera. dudpakuvoHHas peméTka. YcCIoBUE HaOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NAJE€HUH MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHuueckne yCTpOWCTBA M NPAKTHUECKOE IPUMEHEHUE: OYKH, JyMa,
doToamnmapaT, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OMNTHKA, TU(PPAKIIMOHHAS PEHIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacHpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopsI.

[lonHoe BHyTpeHHEee oTpaxkeHue. Mojenb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakmum ceera.

Ha6monenne nucniepcuu cBera.

[TonyueHue crieKkTpa ¢ HOMOIIbIO TPU3MBI.

[Tomy4enwue criekTpa ¢ TOMOIIBI0 TU(DPAKITIOHHON PEIIETKH.

HaGntonenue nonsipusaiuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi



N3mepenue nokazaresns NpeaoMIeHUs CTEKIIA.
HccnenoBanne cBOWCTB M300paKeHU B TUH3AX.
HaGmonenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cleMAJIbHONH TEOPUHM OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH. [Toctynater
CIIEUAIBHOW TEOPHUH OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOIYJIS CKOPOCTH
CBETa B BAKyyM€, IPUHILIMI OTHOCUTEIbHOCTH DUHILITECHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi ¥ UMNYJIbC PEIIITUBUCTCKON YaCTHUIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. 3Heprm[
ITOKOA.

Pa3nen 7. KBantoBas ¢pusnka
Tema 1. Dnemenmul K6aHMOBOI ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOU. DHEprus
U UMITyJbC (DOTOHA.
OtkpeiTue u uccnenoBanue Gporodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

doToadpdexra. YpaBHenue DiHmTeriHa mis Gorodrddexra. «KpacHas rpaHuiia
dboTorddexra.

HaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre yCcTpoOCTBA W MPAKTUYECKOE NMPUMEHEHHEe: (POTOAIEMEHT,
dboToaTunK, CoJIHEUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO GoTodrddekTa.

Cseronuos.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHIL.
[Inanerapnas Mmogmens aroma. Iloctynatel bopa. M3nydyenue u mnoriounieHue
¢boTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS DHEPrHUM Ha Jpyroil. Bumbr
cnekTpoB. CHEKTp YpOBHEH 3HEpruu aToMa BOJAOPOA.

BosnnoBbie cBoiicTBa yactuil. Bomusl e bpoitist. KoprnyckynsipHO-BOITHOBON
TyaJii3M.

CHOHTaHHOE U BBIHYXKJIEHHOE U3ITy4YCHHE.

TexHnueckne yYCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdhopaa.
Onpenenenue JJIMHBI BOJIHBI JIa3epa.
Habmronenne nMHeRYaThIX CIEKTPOB U3JIYYEHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, rabopamopmsie pabomsi
HaGmronenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI, JTOKA3bIBAIOIINE CJIOKHOCTh CTPOCHMS snapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
paanoakTUBHOrO wu3nydeHus. CBoiictBa anbda-, Oera-, TraMMa-u3JIy4CHHUS.
Brnusinue paioakTUBHOCTH Ha JKUBbIE OPTraHU3MBI.
OtkpeiTHE TIpoTOHAa M HeWTpoHa. Hykimonnas mopens snpa IeizenOepra—
NBanenko. 3apsag sapa. MaccoBoe umncio sapa. M30tomnsl.
Anbda-pacnan. DNEKTpOHHBIK U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3Ny4eHue. 3aKOH PaAuOaKTUBHOTO pacnaja.
DHeprust CBs3M HYKJIOHOB B sifipe. SAaepubie cuibl. Jledext macco siapa.
SnepHble peakuuu. JleneHne U CUHTES sI€ep.
Anepnsiii peakrop. Tepmosaepubiii cunTe3. [IpoOiemMbl U TIEPCIIEKTUBEI
AIEPHON SHEPreTUKU. DKOJIOTHUECKUE ACIIEKThI IAEPHON SHEPTrEeTUKHU.
DneMeHTapHble YacTULbl. OTKPBITUE MO3UTPOHA.
Mertonbl HaOIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHII.
dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoil KapTUHBI MUpa.
TexHu4eckne yCTpOHCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: TO3UMETP, KaMepa
Buiibcona, siaepHblif peakTop, arToMHas 6omMoa.
Jlemoncmpayuu
CuY€TynK HOHU3UPYIOLIUX YACTHL.
Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl
HccnenoBanne TpekoB yacTuil (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOe U MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3gusi, sSpKHe 3BE3NBI, IUIAHETHI, MX BHIMMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk nsHeprum CoJiHIIA W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTePUCTUKHU. [[narpamMma «CHEKTpajbHbIA KIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» [IJIs 3BE3]1 IJIaBHOM IMOCJIE0BATEILHOCTU. BHYyTpeHHEE CTpOeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUN U dBomonuu ConHua u
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonokenne u nBuxkenue CosHLA B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHL B sAApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xab60ma. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMITbIOTEPHBIX
OPUJIOXKEHUH JIs OIpe/iesieHUs MOJIOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31Ms1 CEeBEPHOro NMOJIyHIapHUs U IPKHUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, minaner, Mueunoro I[lyTu.

O6o0maromnee NoBTOPEeHNE

Ponb Qu3ukm U acTpOHOMMM B 3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM M 3TUYECKOM cepax NesTeIbHOCTH YelI0BEKa, pOJib U MECTO (HU3UKHU
U aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTUHE MUpPA, POJb (PU3NUYECKON Teopuu
B (GOpMHpPOBAaHMUM TPEACTABICHUNA O (PU3NYECKON KapTHHE MHpaA, MECTO
¢du3znueckoi KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 11 Kitacce oCyIIecTBISIETCS C
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMM MAaTEMaTHUKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YUYEHHEM METOJOB HAay4HOTO
NO3HAHUS: SBJICHUE, HAYYHbIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, DKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pelieHUEe CHUCTEMBl YpPAaBHEHHH, TPUTOHOMETPUYECKUE
(GYHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPBI M MX MPOEKIMU HAa OCH KOOPAMHAT, CI0KECHHE BEKTOPOB,
MIPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIUH, MPU3HAKH MOJO00US TPEYrOJIHHUKOB,
oTpeieNIeHHUE MIOMAAN MIOCKUX GUryp u 06bEéMa Tell.

buonozus: >nexkTpuyeckue SABICHHMS B KMBOW IpUpoje, KoseOaTerabHbIe
JNBH)KEHUS B )KMBOW NMPUPOJIC, ONTHYECKUE SIBIICHUS B KUBOU NMPUPOAE, NEUCTBUE
paanauy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PEIIETKH, CHEKTPaIbHBIM
aHaJn3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(poTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPICEHUIA.

Texnonocusa: JTMHUAMA DJIEKTPOIlEpenad, TIEHEpaTOp IEPEMEHHOrO TOKa,
ANEKTPOBUTATENb, WHAYKLIMOHHASA I€4b, pajap, PaguONpPUEMHUK, TEIEBHU30D,
anteHHa, teiaedoH, CBU-meub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmkay Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUSI yueOHOro npeaMera «Pusukay JOJKHbI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMMUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, pacHIupeHue >XKU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE PeaM3allud OCHOBHBIX HAIpPaBIICHUIN
BOCITUTATEIILHON JIEITEIIBHOCTH, B TOM YKCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb IPAXKJAHCKONU MO3UIIUKM 00YyJArOIIErocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAAUIMOHHBIX  OOIIEYENOBEYECKUX TyMAaHUCTHYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTH B MHTEpPECaxX Ipa)KAaHCKOIro
o0IIeCTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHUE B3aUMOJIEMCTBOBATH C COLUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU W BOJIOHTEPCKOU JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 001acTU (PU3UKH U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NEATENBHOCTHA YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIaJla B IOCTPOEHUE YCTONYMBOIO OyaylIEero;

4) 3¢TeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIII0Yask 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUcyliero (U3nYecKon HayKe;



5) Tpy/10BOT0 BOCTIUTAHMS :

MHTEPEC K Pa3IMyHbIM cdepam NpodhecCHOHANBHOU NEATETbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPILIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peanru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKONH KYyJIbTYpbl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa SKOJIOTHYeCKUX Ipooiem;

IUIAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUM B OKPYKAIOLIEH CPEAE HA OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTRA,;

pacHIMpeHre OMbITa JEeATeIbHOCTH SKOJOTMYECKON HaIlpaBiIeHHOCTH Ha
OCHOBE UMEIOIIKUXCS 3HAHUM 1O (HU3BUKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3NUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B TPOIECCE
u3ydeHus: (QU3UKU ~ OCYHIECTBIISITH  MPOCKTHYIDO U HCCIEI0BATEIbCKYIO
NEeATEbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue aeicTBUA:
CaMOCTOSITEIbHO  (OPMYJNIMPOBAaTh U aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh LENIN ASATSIbHOCTH, 3aJ1aBaTh MapaMeTPbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBISIBIIATG  3aKOHOMEPHOCTM W MNPOTHBOPEUYHMS B  PacCMATPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTreIBaTh IUIAH pelieHHus MpoOJeMbl ¢ y4éTOM aHaIM3a HUMEIOIIHXCS
MaTE€pUATBHBIX U HEMATEPHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATH PUCKH MOCJICICTBUIN JIEATEIIbHOCTH;
KOOPAWHUPOBaTh MW  BBIMOJHATH PpabOTy B  YCIOBHSX  pPEaJTbHOTO,
BHPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUC IIPU PCIHICHUHN JKN3HCHHBIX HpO6J’ICM.
ba3oBbie HCCJIEeA0BaATCIBCKUC HeﬁCTBHH:

BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMU U METOJaMHU
bu3nUecKol HayKu;



BJIaJIETh HABBIKAMH Y4€OHO-HUCCIIEIOBATEIHCKON U MPOEKTHOW JESATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7a4 (U3UIECKOTO COACP)KAHUSA, MPUMEHEHHUIO Pa3TUYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 110 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETalii, MPeoOpPa3OBaHUI0 W MPUMEHEHHUIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUIX, B TOM YHCJIE MPU CO3[JaHUU y4E€OHBIX TPOEKTOB B 00JIaCTH PU3UKH;

BBISIBIIATH MIPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI Jii J0Ka3aTelbCTBa
CBOMX yTBEPIKJICHUH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ PEIICHUS 3aJayd  pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIBHOMN
JESITEILHOCTH, B TOM YHCIIE TIPY U3YYCHUU (DU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (QU3UKE B MPAKTUYECKYID O0OIacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, ITPEIaraTh OPUrMHAIbHbIE TOAXO/IbI U PELLICHUS;

CTaBUTb NPOOJIEMBI U 3a/1a4H, TOIYCKAIOL1E aJIbTEPHATUBHBIE PEIICHHUS.

Pa6ora ¢ unopmanueii:

BJIQJIETh HABBIKAMU MOJyYEHUS MHPOpMALMKU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHMKOB PpA3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBISATH IOHMCK, AaHAJU3,
CUCTEMAaTU3alMI0 U WHTEPIpEeTaluio MH(OpPMAalMU pa3INYHbIX BUIOB U (OpM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMALUH;

UCMOJb30BaTh  CPEACTBA  HMHMOPMAIIMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMN HPrOHOMHUKHM, TEXHUKUM O€30MacHOCTH,
TUTUEHBI, PECypcoCOEepeKeHUs, IMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COJECp)KAaHUS B PazNUYHbIX (opmarax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayAUTOPUH, BHIONPAsi ONTUMAIBHYIO
(GopMy peacTaBICHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE JCHCTBUSA:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3MUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M  CMSTr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3jaraTb CBOIO TOUYKY 3pPEHHUSA C HUCIIOIB30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U UCIIOIb30BaTh INPEUMYILECTBA KOMAHAHON W HMHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaK0I'0 YJIEHA KOJUIEKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  JEATEIBbHOCTH, OpPraHUu30BbIBATH U
KOOPJMHUPOBATH JEUCTBUA IO €€ NOCTHKEHUIO: COCTABISITH IUIaH JCHCTBUU,
pacnpenensiTh poiu ¢ Y4ETOM MHEHMH YYaCTHHUKOB, OOCYXKIaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMaHIbl B
o0t pe3yapTaT o pa3padOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLEHMBAaTh MWJAEU C NO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIATh MO3HABATENIbHYIO JIESITEILHOCTh B 00JacTU
Gu3MKM W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON PaboThl C yYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATTOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIIMSIM;

pacHIMpATh PpaMKUA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

nenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBAaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PELICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAWINU B 00JacTH
(bu3HUKYU, TOCTOSTHHO MOBHIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTh KOPPEKTUBBHI B JI€SITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIECIISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pe3yJlbTaTOB U
OCHOBaAHUI;

UCIIOJIB30BaTh NMPUEMBI peieKCUM JJisl OIIEHKU CUTYyallud, BbIOOpA BEPHOIO
pelieHus;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO TPUHUMATHh DEIICHUS IO UX
CHI)KCHHIO;

MPUHUMATh MOTHBBI W apPTyMEHTBI JPYTHUX TMPU aHAIU3E pPe3yJbTaTOB
TeSTEHHOCTH;

NPUHUMATH ce0s, TOHUMAast CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTBl JAPYTHX TIPH aHalu3e pe3yIbTaToOB
TESATETHHOCTH;

NPHU3HABATH CBOE IIPABO M MIPABO IPYTUX HA OIIUOKH.

B mporecce qocTmkKeHUs JMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3MKe A YPOBHA CpPEIHEro oOmero ooOpa3oBaHus y oOO0ydYarouuxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WUHTEIIEKT, TIPEAMOIar afoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIETO0 CIIOCOOHOCTh TIOHUMATh CBOE AIMOIIMOHATIBLHOE
COCTOSIHWE, BUJCTh HAINpPaBJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOU cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHMS, BKIIIOYAIOIIET0 CaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aJalTHPOBATHCA K
SMOIMOHAIBLHBIM H3MEHEHHUSM U TIPOSBIISITE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO LIeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE [EeWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLMOHATBHOE COCTOSIHHUE
IpYTuX, YYUTBIBATh €ro TMpPU OCYIIECTBIEHUU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CPOPMUPOBAHHOCTH y O0YHAIOITUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha MpUMEpaxX poiib U MeCTOo (U3UKUA B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOW KAapTUHBI MHUpA, B Pa3BUTHU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B TPAKTUYECKOM JEATECIbHOCTH JIIOJICH;

YUHUTHIBATh TPAHUIBl MNPUMEHEHHUS] H3YYEHHBIX (U3UYECKUX MOJEINECH:
MaTepHalibHasi TOYKa, MHEePIMaIbHas CUCTEMa OTCUYETa, aOCOTIOTHO TBEPOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEHM U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelieHnr PU3NUECcKuX 3aa4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOLECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJIAPHO-KNHETUYECKON TEOPUU CTPOCHUS BEUIECTBA U



AJEKTPOJUHAMUKHA: PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJICHHE TeJ, JBWKEHUE IO OKPYKHOCTH, HHEPIIUS,
B3auMojiercTBue Tel, Auddy3usi, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE KUJKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKIECHUH ), TETIOBOE
paBHOBECHE, HCHAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3AIUs, KUIEHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro Harp€BaHUU B 3aKPHITOM
COCyZ€, CBS3b MEXAY NapaMeTpaMyd COCTOSIHMSI Tra3a B  HM30MPOIECCaXx,
AJIEKTPU3ALUS TEJI, B3aUMO/JICHCTBUE 3apSI0B;

OMUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3ys (Pu3nueckue BETUYHHBI:
KOOpAWHATA, NyTh, MEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC TE€Ja, KHHETUYECKasi SHEPrusi, MOTCHIUAIbHAS DHEPTUsl, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTh;, MpPU ONUCAHUM TPABUIHLHO TPAKTOBAThH
(bU3UYECKU CMBICT HCIOJIB3YEeMbIX BEIUYMH, UX OOO3HAUCHUS U CIUHMIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEUUHUHY C JIPYTHUMHU
BEJTMYMHAMH;

ONUCHIBATh M3YYEHHbIC TEIJIOBbIE CBOWCTBA TEJI W TEIUIOBBIC SIBIICHMS,
UCTIONB3ysl (U3UYECKHE BEIMYMHBI: JaBJIGHWE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTUUYECKOTO JBHMKEHUSI MOJICKYJ, CPEAHEKBaApaTU4YHAas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHeprus, pabora rasa,
KO3(p(UIIMEHT TMOJIE3HOTO JIEWCTBHS TEIJIOBOTO JBUTATENsl; MpPU OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOJIB3yEeMbIX BEJIUYUH, HX
o0O3HAaYeHUsT W EAUHUIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIME JIAHHYIO
(Gu3MUECKYI0 BEIMUYMHY C IPYTUMHU BETUYHUHAM;

OMUCHIBATh U3YUEHHBIEC JEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUUYMHBI: AJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MOJIsSI, MOTEHIMAJ, PA3HOCTh MOTEHIUAIOB,;
IpU OINKCAHWM TPABWIBHO TPAKTOBATh (PU3MUECKHM CMBICI HCIIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHHS M EIUHMUIIBI; YKa3bIBaTh (OPMYIBI, CBSI3bIBAIOIINE
TaHHYI0 (U3UUECKYIO BEIMUMHY C APYTUMH BEJIMUYNHAMU;

aHANMM3UPOBATH (PUBUUYECKHUE TPOIECCHl U SBJICHUS, HCTOIB3Ys (DU3UUECKUE
3aKOHBI ¥ MIPUHIHUINBL: 3aKOH BceMupHOTo TsArotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXaHUYECKONM HHEPruH, 3aKOH COXPAaHEHHsS HMIIYJIbCa,
MPUHIHUIT CYNEPHO3UIUA CHUJ, NPUHUUII PABHOMPABUS HWHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKY0 TEOPHUI0 CTPOCHMS BELIECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW HEPIUU TEIUIOBOTO JIBUKECHUS MOJIEKYN C
aOCOIOTHOM TeMIlepaTypoi, MEePBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOrO 3apsaa, 3akoH KynoHa, mpu 3TOM pa3iauyaTh CJIOBECHYIO
GOpMyYyITHUPOBKY 3aKOHA, €r0 MATEMaTUYECKOE BBIPAXKEHUE W YCIOBHUS (TPaHULIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE TPUHIMUIIBI JACHCTBHUS  MAallluH, NOpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBHUS UX 0€30MaCHOTO HCIOJIL30BaHUS B
MOBCEIHECBHOM XU3HU;

BBITIOJIHSIT DKCIIEPUMEHTBHI M0 MCCIECNOBAHUIO (DU3NUYECKUX SBICHUU U
MPOIIECCOB C HCMOJB30BAaHUEM IMPSIMBIX U KOCBEHHBIX HM3MEPEHHM, TPH ITOM
dbopmynupoBaTh TmpodlieMy/3aadyy U TUNOTE3y Yy4eOHOro  AKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEJIMYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OIEHKH MOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXAy  (DU3NYECKUMU  BEIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(dbuKCUpOBaTh PE3yNbTAThl MOJYYCHHOW 3aBUCUMOCTH (U3UYECKHX BEJIUYHMH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJbTaTaM UCCICIOBAHNS,

coOJIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEIbCKON U MPOEKTHOM
JIEATEIIbHOCTH C HWCIIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOUCTB U JIaOOPaATOPHOTO
000py10BaHMS;

pemiatb pacy€THBIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIO,
UCTIOJIBb3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3a/1auu
BbIOMpaATh (PU3UYECKYI0 MOJIENb, BBIACNATh (PU3NYECKHE BETUUUHBI U (OPMYIIHI,
HEOOXOUMBIE Il €€ pelleHHs, TPOBOAUTH Pacd€Thl U OICHUBATh PEaJTbHOCTD
MOJIYYEHHOT'0 3HaYCeHUS (PU3NYECKON BETUUMHBI;

pemaTh KaYeCTBEHHbBIE 3a/1a4: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pacCyKIECHUW C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7ad4  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOMCKA, CTPYKTYPUPOBAHMUSI, MHTEPIIPETAIIUN
U TIPEJICTAaBICHUSI YIeOHON M HAYYHO-TIOMYJIApHON MHGOPMAIINH, TTOTYyUYEHHON 3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH AHAIM3UPOBATH MOJIydaeMyr0 HHGOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXAIOMIET0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TE€XHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (DU3UKE B TOBCETHEBHOW JKHU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpelie;



paboTaTe B TpYyIIE C BBIIOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBAaTh padOTy TPYNIlbl, PalMOHAIBHO pACHPEAENATh OO0A3aHHOCTU H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyallUAX, aJl€KBAaTHO OLIEHUBATH
BKJIaJl K&JKJIOTO U3 YYACTHUKOB I'PYIIIHI B PELICHUE pPacCCMAaTPUBAEMON MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JAOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMECHHOM HAy4yHOW KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJOTUH, B TMPAKTUYECKOW NEATEIBbHOCTH JIIOJIeH, LETOCTHOCTh U E€AUHCTBO
(u3nuecKol KapTUHBI MUDA;

YUUTHIBATh TPaHUIIBl MPUMEHEHUS] HU3YYCHHBIX (U3UUYECKUX MOJEICH:
TOUCYHBIN AMEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM UCTOUYHHUK CBETA, AJlepHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO fJipa MpU PEleHUU (PU3HMUECKHX
3a1ay;

pacno3HaBath (pU3MYECKUe SABJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHI U KBAHTOBOW (DU3MKHU: DIIEKTPUUYECKAs] IPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHE
MarHuTOB, DJEKTPOMArHUTHas WHAYKIUSA, JIeWCTBME MAarHUTHOTO TOJS Ha
IPOBOAHUK C TOKOM W JBIKYIIMMCS 3apsj, 3JEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPAMOJIMHEITHOE pPACIPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TONSApU3ALMS  CBETa, JUCHEPCHs CBETa,
dboToanekTpuueckuii 3pdext (pororddekr), cBeToBOE NaBICHUE, BOSHUKHOBEHHE
JUHEWYaTOro CIHEKTpa aTomMa BOJOPOJa, ECTECTBEHHAass M HCKYCCTBEHHas
Paauo0aKTUBHOCTH;

OMKUCHIBATh W3YUYEHHBIE CBOWCTBA BELIECTBA (AIEKTPUUECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  Pa3M4YHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBIEHUS (TIPOLIECCHI), HCIONb3Ys (PU3NYECKUE BEITUUYHHBI:
ANEKTPUUYECKUI 3apsij, CHJa TOKa, DJIEKTPUUYECKOE HAMNPSHKEHUE, DIICKTPHUUYECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHLHMAIOB, AJIEKTPOJBIKYIAs Cuia, paboTa TOKa,
WHIYKIHMS MarHUTHOTO MoJsi, cuia Ammepa, cuia JlopeHua, WHAYKTUBHOCTD
KATYIIKH, 3HEPrusl 3JEKTPUYECKOTO0 M MATrHUTHOIO IMOJ€H, MEePUOJ M YacToTa
KonebaHuil B KojebaTeIbHOM KOHTYpe, 3apsii M CWiIa TOKa B IIpolecce
FapMOHMYECKUX D3JCKTPOMAarHUTHBIX KoJieOaHWi, (OKyCHOE pACCTOSIHHE H
ONTHYECKAasl CHJIa JIMH3bI, MPU ONHCAHUU NPABUIBLHO TPAKTOBATh (PU3MUECKUU
CMBICI HUCIOJb3YEMbIX BEJIHMYMH, HX OOO3HAUeHUS] W EIUHULBI, YKa3bIBaTh
(GopMymbl, CBSI3BIBAIOUIME JIAHHYIO (HU3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJINYMHAMU;

ONMCHIBATh H3YyYEHHbIE KBAHTOBBIE SBJIEHUS W MPOLECCHI, HCIOIb3Ys
dbu3nYecKue BEJIMUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U



4acToTa CBETa, SHEPrUsi U UMNYJbC (HOTOHA, IEPUO]I TIOJIypacnaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU OMUCAHWM TMPABWIBHO TPAKTOBAaTh (HU3UUYECKUN CMBICI
UCIIOIb3YEMbIX BEIUYUH, UX O0O3HAUCHUS U EJAUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIINE JaHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMHU BEJIUYUHAMU,
BBIYHUCIIATh 3HAaUCHUE (PU3NYECKON BEITUUHUHBI,

aHaJTU3UPOBATh (U3UYECKHUE MPOLECCHl U SIBJICHUS, UCTOJB3Ys (HU3NUYECKUE
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapaieIbHOIO
COCIMHEHUs NPOBOJHUKOB, 3aKOH Jlkoyns—JIeHna, 3aKkOH 3JIEKTPOMAarHUTHOW
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, ypaBHeHUEe OWHITeWHa st pororddekra,
3aKOH COXPAHEHHUSI SHEPTrUM, 3aKOH COXPAHEHHUSI MMITYJIbCA, 3aKOH COXPaHCHUS
ANEKTPUUYECKOTO 3apsifa, 3aKOH COXPAHEHUS MAacCOBOrO 4ucia, nmoctynartsel bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja, Mpu 3TOM pa3iudaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YecKOe BBIPAXKEHHE U YCIOBUS (TpaHHULbl, 00JIACTH)
MPUMEHUMOCTH;

ONpEeAEsATh HAMPABICHUE BEKTOPA MHAYKIIMA MArHUTHOTO TOJI MTPOBOJHUKA
C TOKOM, cuJibl AMnepa u cuiibl JIopenna;

CTPOUTH M OIKMCHIBATh H300pa)KEHHUE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh JKCHEPUMEHTHI IO UCCIIENOBAHUIO (PU3WYECKUX SIBICHUN U
IPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IMPU 3TOM
dopMmynupoBaTh TpoOieMy/3agady M THUIOTE3y Y4eOHOro  OIKCIIEPUMEHTa,
coOupaTh YCTaHOBKY U3 MPEJI0KEHHOTO O0OpYIOBaHMS, TPOBOAUTH OMBIT U
(bopMynHpOBaTH BHIBOJBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIUYUH, TIPH
ATOM BBIOMpATh ONTUMAJBHBIA CHOCOO M3MEPEHUS U HMCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPENTHOCTEN N3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEJIMYMH C  HMCIHOJb30BAHUEM
OPSAMBIX HM3MEPEHWIl: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
PE3YNIBTATHl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, JAenaTh BHIBOABI IO pe3yIbTaTaM UCCIEIOBAHMS;

coOmoaTh mpaBuiia 0€30MacHOTO Tpyda MPHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax yd4eOHOTO OKCIIEpPUMEHTa, Y4YeOHO-MCCIIeIOBATEILCKOH W TMPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOWCTB U J1aDOPATOPHOIO
000pyT0BaHMS;

pemiaTth pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJIEIbIO,
UCIOJNIb3YS (PM3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a9d
BBIOMpaTh (DU3NYECKYI0 MOJIEIb, BBIACIATh (PU3UYECKHE BEJIUUYMHBI U (POPMYIIbI,



HEeoOXonuMble ISl €€ pEelIeHUs, NPOBOAUTH PAcUEThl M OLIEHHBATh PEATbHOCTb
MOJIYYEHHOT'0 3HAUeHUsI (PU3NUYECKON BETUUNHBL;

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATD JIOTUUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY PACCYKACHUW C ONOpPOM Ha H3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
buzndecKue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEIIEHMH  y4yeOHBIX  3ajad COBpPEMEHHBIE
UH(GOPMALIMOHHBIE TEXHOJIOTUH JJIs MOUCKA, CTPYKTYpUPOBAHUS, HHTEPHPETALUN
U Tpe/cTaBiieHuss y4eOHOM U HayYHO-TIOMYJIApHON MH(GOPMALMH, TTOTYYEHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOJIy4aeMyr0 HH(POPMAIIHIO;

OOBSACHATh MPUHIMUIBI JEHCTBUS MAallUMH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BAHUS B MOBCEAHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
ISt o0ecrieyeHus: 0€30MacHOCTH MPU OOpaleHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBAMU, JJIsl COXpAHEHUS 370POBbS M COOIOEHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEN Cpele;

paboTaTh B TIpyHIE C BBHIIOJHEHUEM pA3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIaHUPOBaTh pPabOTy TpyHIbl, PALUOHAIBHO PpACHpeNeisaTh OOS3aHHOCTH H
IUIAHUPOBATD JIEATEIIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B pELIEHUE pacCMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Kontpoabnsie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. DUBUKA U METOJbl HAYUHOI'O ITO3HAHU S
bu6mmoreka [{OK
11 ®u3KKa ¥ METOJIbl HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/7f41bF72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHCHUS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fA1bF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnmuoreka [JOK
3.2 10 1
OCHOBBI TEPMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa LIOK

®da3oBbIe Mepexo bl

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



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

Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMMUKA

bu6moreka [IOK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIM 2nekTpudeckuii TOK. Toku B 12 bubnuoreka [IOK
' Pa3INYHBIX CPENAx https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM udpoBbie
Ne i/ P Kontpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsl
Pa3znea 1. 3JIEKTPOAUHAMMUKA
11 MarnuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuotexa [JOK
' UHIyKIIUS https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHUSI U BOJIHBI
21 MexaHW4eCcKre U 3JIEKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' Kose6anus https://m.edso00.ru/7f41c97¢
29 MexaHW4eCcKre U 3JIEKTPOMarHuTHbIE 5 1 bubnuoreka [HIOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6mmoreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIUAJTBHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcHOBBI crielIMAJIBHON TEOpUHU 4 1 bubnunoreka [IOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6muoreka [JOK
4.1 i 6
IICMEHTEL KBAHTOBOH ONTHKH https://m.edsoo0.ru/7f41c97c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE PO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMEeHThl aCTPOHOMUU U acTPO(PU3UKU 7 Et?rij?/l;lr?:;(sig r(3/I§f41097c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l r%f:(;;ig r(3/I§f41c97c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nuppoBbIe
Tema ypoka Konrpoabnbie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoTsbI
pecypchl
®du3nKa — HayKa O MPUPOJE.
1 Hayunsie MGTZK bl HOSH;)HI/ISI 1 bubmorexa [TOK
v 8 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpa
Ponb 1 mecTo ¢usuku B
9 (hopMUPOBaHUHN COBPEMEHHOM 1 bubmuotexa [JOK
HAay4YHOUM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIbHOCTH JIOIEH
Mexannueckoe OBUKEHHUE.
OTHOCHUTENBHOCTh MEXaHNYSCKOTO bubmuorexa [JOK
3 1
nerokenus. [lepemenienue, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE
4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnuoreka [IOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
IBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majieHne. Y CKopeHue 1 bubmuorexa [JOK
CcBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe n1BUXKEHUE.
7 JIBr>keHre MaTepralibHOM TOUKH 110 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun oTHOCUTENBLHOCTH [ anuiies. 1 bubmuoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
IlepBbiit 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunnun

bu6mmoreka [IOK

9 CYIIEPIIO3UIINY CUI. BTOpO# 3aKkoH
yrep H p . https://m.edsoo.ru/ff0c3be8
HproTona nist MmaTepuanibHOM TOUKH
Tperuii 3akoH HeroToHa 1y1st bu6moteka [IOK

10
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsokecTd. IlepBas kocMudeckas bubmmorexa IOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TeIa https://m.edsoo.ru/ff0c3el8
Cuia tpenns. Ko>dbdbunnuent tpenus.

13 Cuna cin OTI/IBJIefI/(};)I pu ,I[BI/DP;(GHI/II/I bubmorexa LIOK

P P https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH HIIU rasze
[TocrymarensHOE U BpaIlaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeJa. bu6mmoreka [JOK
Mowment cuibl. Inedo cuibl. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Teja
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. bu6mmoreka [IOK
WMiynbsc cuiipl. 3aKOH COXpaHEHHUs https://m.edsoo.ru/ff0c43d6
uMmIynasca. PeakTuBHOE ABMKEHUE
PaboTa 1 MOIITHOCTH CHIIBI.

16 Kunernueckas 3Heprusi MaTepuajbHON bubnuorexa [IOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KHUHETHYECKOI SHEPTUH

17 [loTreHuunanpHas SHEPTHUsL. bubmuoreka [JOK



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

[loTenumanpHast SHEPTUs YIIPYTro
neGopMUpPOBaHHON TPYKHUHBI.
[ToTrenumansHas SHEPTHs TeNa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0OH COXpaHEHHUsI MEXaHUYECKON
SHEPTHUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota
«MccnemoBanue cBsi3U pabOTHI CHITBI C
W3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PACTSKEHUS
PE3MHOBOTO JKT'yTa

20

KonTtponbHas paboTa o teme
«Kunematuka. JIlnnamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-
KUHETU4YECKOH Teopun. bpoyHoBCKOE
nsuxenue. uddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABMKECHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu cTpoeHus ra3oB, JKUIAKOCTEN
U TBEPBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosHHas ABoraz[po

24

Tennosoe paBHOBecue. TeMieparypa
u e€ usMmepenue. lllkana remmeparyp



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

Lenbcus

Wneanpusii raz B MKT. OcHoBHOE

bu6moreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoJroTHas TeMIiepaTypa Kak Mepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBUKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHa. ["a30BbIC 3aKOHBI
JlabopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6moreka [{OK
rpaduvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMHYECKON CUCTEMBI U

30 crtoco0On1 €€ m3menenus. Koamuectso bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UJEAbHOTO
raza

bubmuorexa [JOK

31 Byt Temonepe iz https://m.edsoo.ru/ff0c5c36
VYaenvHasi TEIIOEMKOCTH BEILIECTBA.

32 KonunuecTBo TennoTel npu bubmiorexa LIOK

https://m.edsoo.ru/ff0c5c36

Teruionepenade. AnuadaTHbIN MpoIiece

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuorexa [IOK
IIPUMEHEHHE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc

34 HeobpaTtumocTs mpo1ieccoB B bubmuoreka [JOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKN

https://m.edsoo.ru/ff0c6230

[Tpunnun geiicteus u KIIJ[ remioBoi

bu6moreka [IOK

3 MAaIllMHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapnao u ero KIT/{

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o06matomuii ypok «MomnekymsipHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme

39 «MounekynspHas ¢puzrka. OCHOBBI bubamorexa [IOK

YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubmuorexa [JOK
Hcnapenue u kunenune https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTENbHAS

41 BJI&YKHOCTH BO3/1yxa. HachImeHHbIi bubmmorexa [IOK

AYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnuoreka [IOK
CBOMCTB KpuCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayyibl. CoBpeMEeHHbIE MaTepHAIIbI
[1naBneHue U KpUCTAUIU3AIIHSL.

43 VenpHas TenaoTa MaBJICHUS bubamorexa TIOK

g ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6nmuoreka [JOK
44 b 0
PABHCHHE TCIIOBOTO baea https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aius Tei. DNeKTPUIECKUI bubnunoreka [IOK

3apsn. I[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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3apsI0B

[IpoBOAHUKH, TUATEKTPUKU U

bu6mmoreka [{OK

46 IMOJIYIIPOBOIHUKH. 3aKOH COXPAaHEHUS
YHPOBOA P https://m.edsoo.ru/ff0cébcc
AIEKTPUUECKOTO 3apsia
BsaumonelictBue 3apsiioB. 3aKOH
47 Kynona. Toueunsiit IC))J'ICKT NYECKUU bubmmorexa ITOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsiy
Hanpssk€HHOCTB 21EKTPUYIECKOTO
48 noJia. [IpuHIun cynepno3unuu bubnuorexa [JOK
AIEKTPUYECKUX TToJen. JInnun https://m.edsoo.ru/ffOc6df2
HANPsKEHHOCTH
PaboTa cun a1eKTpoCcTaTHIeCcKOro
49 noJis. [lorennuan. PasHocts bubmorexa LIOK
' ’ https://m.edsoo.ru/ff0c6f00
IOTEHIMATIOB
IIpoBOAHUKY U QUDIIEKTPUKHU B
50 3.]'IpeKT OCTaTUYECKOM nopne bubmmorexa ITOK
p ' https://m.edsoo.ru/ff0c7018
JluanekTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoémkocTs. KoHnencaro
p 8 p https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD IIOCKOTO
52 KOHEHCATOPAa. DHEPrus 3apsHKEHHOT0 bubmorexa HOK
8 pa. p p https://m.edsoo.ru/ffoc72c0
KOHJICHCAaTopa
53 JlaGopaTtopHas padora "M3mepenue
EKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIMIT AENCTBUSA U TPUMEHEHUE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyiHOTro IpuHTepa.
DnexTpocTaTH4ecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3a3emiieHHE IEKTPOIIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma it
ydacTka Henu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
MPOBOHUKOB. JIaboparopHas padota
«M3ydeHnune cMenraHHOTO COCTMHEHUS
PE3UCTOPOBY

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH Jxoyns-Jlenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 117151 TOJTHOM (3aMKHYTOM )
anekTpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenue DJIC nucroununka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

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

59

DneKTpOHHAs TPOBOAUMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTD
COTPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOIUMOCTb

60

ONEKTpUUYECKUI TOK B BAKyyMe.
CBolicTBa 37IEKTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
npuMecHast IpoBoIuMocTh. CBoiicTBa
p—n-nepexoxa. [lonynpoBoAHUKOBBIE
puOOpHI

bu6muoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUUYECKUH TOK B pacTBOpax U
paciiaBax 3JI€KTPOJIUTOB.

bubmuorexa [JOK

62 1
DNEKTPOTUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B razax.

63 CaMocTOATENbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX IPAKTUYECKOE bubnuoreka [IOK

64 1
npuMeHeHue. [IpaBumna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas paboTa o teme
«Qnekrpocratuka. [locTossHHBIN bubnuoreka [IOK

66 . 1
3JIEKTpUYECKUU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»

67 Pe3epBublil ypok. KonTposibHas 1 bubnuoreka [IOK
paborta no Teme "DNeKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56
PesepBHbiit ypok. O6001matonuii ypok bubnuoreka [IOK

68 1
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
[
Jrj;n Tema ypoka Beero Kontpoabnsie | IlpakTuueckue i[:;:eﬂnﬂ :)Igg)al;znl;:;eenbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bu6moteka [IOK
Bextop MarHuTHOM MHAYKIWU. JIMHUN https://m.edsoo.ru/ff0c9778
MAarHATHON MHIYKLIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Opcrena. 1 bubnuoreka [IOK
B3anmonelicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas padota «3ydeHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISl KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO OJIA HA
MPOBOJIHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopaTopHas pa6(3Ta 1 1 bubnuoreka [IOK
«HccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYILYIOCS 3apsSDKEHHYIO YaCTHUILY. 1 bubnuorexa [IOK
Cuna Jlopenna. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekrpoMarHuTHas HHAyKUus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIuK. D/1C 1
WHJYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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nHaykuuu dapanes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI WHIAYKIOHUW>

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIICHHE
camouHaykuuu. JJ]C caMOMHIYKIH.
DHeprusi MarHUuTHOTO TOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

bu6moteka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs I1€Yb

10

O6o0matromuii ypok «MarautHoe
noJie. DJIeKTPOMarHuTHAs WHIYKITHS

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

11

KonTtponbHas paboTa o teme
«MarautHo€ HoJIeE.
DNeKTpOMAarHuTHasT WHIYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHHIH.
[IpeBpaienue sHepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTUHBI HUTU M Macchl rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

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



https://m.edsoo.ru/ff0ca150
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https://m.edsoo.ru/ff0cab82
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKIY MEXaHUYCCKUMU U
OJICKTPOMAriuTHBIMU KoJae0aHUsIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA OHCPTUHU B HACATIbBHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasnenue o 3aTyXarmux
KoJeOaHusx. BolHyXIeHHbBIE
MexaHWJecKHe Koyiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbiii Tok. CHHYCOUTANTbHBIN
MepeMeHHbINA TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JefcTByIOIee 3HAaU€HUE CHIIbI TOKa U
HaMpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOoHCTBO U MPAKTUUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JIMHUH 2JIEKTpoIepe1ad

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIEKTPOIHEPT UH.
KynpTypa ncnonpzoBanus
JIEKTPOIHEPIHH B TOBCEAHEBHOM
KU3ZHU



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

Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuoa. Cxopoctb

bubmuorexa [JOK

21
pacnpoCTpaHEeHUs U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsbie U IPOOJILHBIE BOJIHBI
29 3ByK. CkopocTh 3ByKa. [ poMKOCTB bubnuorexa [JOK
3ByKa. BricoTa Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHuTHBIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTh. [Ikana bubnnorexa LIOK
p ' https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBuaeHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponbnas paborta «Konebanus u bubmuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJHOPOJIHOM CpeJie. bubmuorexa [JOK
ToueuHsblit ICTOYHMK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
Ortpaxenue cBera. 3aKOHbI
27 otpakeHus cera. [locTpoenue Bubmuorexa LIOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paKeHUil B IMJIOCKOM 3epKaje
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpaxeHnue. [Ipenenbuplit bubnunoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTPAKEHUS
29 JlaGopatopHas pabota «M3mepenue bubnuorexa [IOK
IIOKa3aTels IPEIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [locTpoenue n3o6pakeHuii B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
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https://m.edsoo.ru/ff0cc6f8
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nuH3e. PopMysia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnast pabota

31 «MccnemoBanue CBOMCTB
M300paXeHUI B IMH3AX)»
Hucnepcus cBera. ClIoKHBIN COCTaB
32 6enoro cseta. L{Ber. JlabopaTopHas
pabora «Habntonenue nucnepcun
CBETa»
Nnrtepdepenmus creta. dudpaxmus bubnuoreka [IOK
33 N
ceerta. [ludpakimonnas penérka https://m.edsoo.ru/ff0ced22
[TorepeqHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuueckne MpuOOPHI U yCTPOICTBA U
yCIIOBHUSA UX O€30MaCHOTO MPUMEHEHUS
I'panu1el TPUMEHUMOCTH
36 KJIacCM4ecKo MexaHuku. [locTynaTel bubnuoreka [IOK
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeEMEHH U COKpaIlleHUE Bubmorexa OK
P P https://m.edsoo.ru/ff0cfa42
JUTMHBI
DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM
38 ‘IaCTI:/H_ILI CB$I313, MaCEBI C DHEprueu u bubmnorexa ITOK
' P https://m.edsoo.ru/ffOcfc68
UMITYIBCOM. DHEPrusl MOKOs
KonTtponpHas pabora «Onrtuka.
. bubmuorexa [JOK
39 OcCHOBBI CIENIMATILHON TEOPUU

OTHOCHUTCIIBbHOCTH»

https://m.edsoo.ru/ff0cf6f0
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®otoubl. opmyna [Tnanka. Dueprus

bubmuorexa [JOK

40
U UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 LIOK
HOIHMOTEKA
41 .0 A.T.
(porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddexTa. YpaBHeHne
42 9171HHIT€§H& )Inq;q)(bomaq);ema bubmorexa TIOK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporordpdexra
JlaBnieaune cBera. OnbrTse I1. H.
43 JlebeneBa. XuMmueckoe IefcTBHE bubmorexa [HOK
ACBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoucTBa U
MPaKTUYECKOE MPUMCHCHHE:
44
(dboTormeMeHT, HOTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemienne 3agau o treme «J€MEHTHI bubmuorexa [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna mo paccesHUO 0-4acTH bubmorexa [JOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToma
bubmuorexa [JOK
47 I1 b
OCTYIIaThl bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}ll'lqe exone aTOMEIlH co H(;l;o OBHA bubmnorexa ITOK
p pEXOA . g P https://m.edsoo.ru/ffOd0afa
SHEpPruu Ha Apyroil. Buasl criekTpos
BoanoBrle cBolicTBa yacTui. BoaHbl
. R bubmuorexa [JOK
49 ne bpoiins. KopnyckynspHo-

BOJIHOBOM AyaJlInu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYUCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopna mo onpenenennio cocraBa
PaIMOaKTUBHOTO U3JTYYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anbda-, 6era-, ramma-
n3iny4yeHus. BiousHue
PaJIMOAKTUBHOCTH HA )KUBBIC
OpPTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnaa. ['amma-u3nydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3U HYKIIOHOB B sIIIPE.
Snepubie peakunu. AnepHblid
peaktop. [IpoGieMbl, MepCIIeKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIACPHOM
SHEPTETUKHU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
perucTpayy 1eMEeHTapHBIX YaCTHII.
Kpyrasiit cton «®yHnameHTanbHble
B3auMo/ieicTBUs. EnquHCTBO
(bu3nuecKoi KapTUHBI MUPAY

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

55

Bun 38é3nnoro Heda. Co3sesnus,
SIPKUE 3BE3bl, INIAHETHI, UX BUIUMOE
nBmkeHue. CoJIHEUHas cucTeMa

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprun CosiHLA U 3BE3 ]



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

57

3BE3/IbI, NX OCHOBHEIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOM
MOCJeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€3/1. COBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUH U
sBosronnu CoJiHIA U 3BE3T

58

Mneunsiii [Iyre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNanakrtuke. ['anmaktukn. Y€pHbie
JIBIPBI B I7Jpax rajiakTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe uznyyenue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl acTPOHOMUHT

61

KonTtponbHas paboTta « 37€MEHThI
ACTPOHOMHUHU U acCTPOPHUIUKI»

62

O6o06matomuii ypok. Pons ¢pusuku u
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ATUYECKOH chepax AesATeIHbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Posb u mecto
(U3UKU U ACTPOHOMUH B
COBPEMEHHOM HAy4HOU KapTHUHE MHUPA

64

O6o6maromuit ypox. Poib
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHU o Hpu3ndecKoit
KapTUHE MHUpa




Oo6o6maromuit ypox. Mecto
(bu3nvecKoil KapTHHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEACTABICHUIN O IPUPOJIE
66 PesepBHbIl ypok. MaruuTtHoe nose. 1
DneKTpOMarHUTHast UHIYKIINS
PesepBubIil ypok. Ontrka. OCHOBBI
67 CTEUANBHON TEOPHH 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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