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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUM TpenojiaBanus yyeOoHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aUsIX Poccuiickon denepanud, PEATU3YIOLINX OCHOBHBIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTEeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HA YPOBHE CPEAHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU HAa Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHSI HOBBIX MAaTEPUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne (PU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPUMEHATH
HAy4YHbIA METO/I MO3HAHUS MPHU BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA UIsi YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuanl Kypca (QU3HKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoes  npuxnaowoti  uanpasnennocmu. Kypc ¢dusukm mnpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUUYECKUX M TEXHOJOTUYECKHMX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcss MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
npo0sIeM palMoOHAIBLHOTO IPUPOIOIIOIB30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu (POopMHUPOBAHUE NPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O MPUPOJE, TIpaHMIIAX
OPUMEHUMOCTH TEOpUM, Uil OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CuCTeMHO-ICSITENBPHOCTHBIN TOIX0MI B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIEPUMEHTATHHOU JCSATEIBHOCTH O0YUYarOIIUXCH.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — OTO HMCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUYECKUX
IpaKTHUECKUX PaOoT. BuljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMpPOBAaHUA U
ocHalieHuss kabuHera ¢usuku. [lpu d>ToM obOecreuynBaeTCs  OBJAJCHUE
00yJaronmMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHMsSI, HMCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH K TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aJlaHHON (PU3UIECKOIN MOJIEIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIENH AJI CHTYallMd MPaKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
(bu3MKN Ha YPOBHE CpeHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
pEeIMETHOT0 KaOuHeTa (M3MKU WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE ISl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil aiis
UCCIICIOBAaHMSI ~ M3YyYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHCHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKue KOMILJICKTHI
Ja00paToOpHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIONIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHH.

OCHOBHBIMU LENSIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

e (opMHpOoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupOBaHHE MPEACTABICHUN O poiu (U3MKK AJS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



npuoOpeTeHue  CUCTEeMbl ~ 3HAHUHM 00  oOmmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOPUSIX, BKJIFOYAs MEXaHHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI aCTPO(PU3UKHY;

(opMUpOBaHHE YMEHUH MNPUMEHATh TEOPETUYECKUE 3HAHMS  JJIA
OoOBsicHEHUs] (PU3UYECKUX SBJICHUM B TNpUpPOJAE U JUIA IPUHATUA
MIPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

OCBOEHHE CMOCOOOB pEUIEHMs] pa3iIM4YHbIX 3a7ad C SIBHO 3aJaHHOU
(¢u3znyeckoil Mozenblo, 3anay, MOApPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3aHue (PU3MUECKON MOJENH, aIeKBaTHON yCIOBUSAM 3aauH;
NOHMMaHHWE (U3NYECKUX OCHOB M MPHUHIIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIMSAHUA HA OKPYKAIOLLYIO
cpeny;

OBJIAJICHHE METOAAMHM CAMOCTOSITEIBHOIO IJIAHUPOBAHUSA WU INPOBEACHUSA
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
ONPENEIICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JTaHHE YCIIOBUM JJIS PAa3BUTHS YMEHHMU IIPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JIabopaTOPHBIX H
NPAKTHYECKUX paboT SIBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENh JelaeT BHIOOp
NIPOBEJICHUS JTA0OpATOPHBIX PAOOT ¥ OMBITOB C YYETOM WHAWBHIYaTbHBIX
0COOEHHOCTEH 00yJarOIHUXCA.

COJEPXAHUE OBYUYEHUA

10 KJTIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA
@usuka — Hayka o mnpuponae. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIETO

MUpa.

Ponp »skcnmepumeHTa W TEOpHM B INPOLECCE IIO3HAHUS IPUPOJBI.

OKCHEpUMEHT B (PUBHKE.

MogaenupoBanue ¢u3nyecKux SIBIEHUM M mporeccoB. HayuHble rMmoTesbl.
®dusnueckue 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponb u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu



AnanoroBele W LUGPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUHWH HA OCH CHUCTEMBbI KOOPAMHAT.
CrnoxeHue nepeMeleHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEepHOE M paBHOYCKOpPEHHOE MpsMOJIMHENHHOe nBuxkeHue. ['paduku
3aBUCUMOCTH KOOPJAHWHAT, CKOPOCTH, YCKOPEHHUs, IYTH W NEPEMELICHUS
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaICHUS.

KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpPUAIBHOW  TOYKHA  IIO
OKPYHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, IMHENHAS
ckopocTb. [lepuon u yactora obpamieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JIBUYKEHUE CHAPSI0B, LIETIHBIE U PEMEHHBIE IEPEIAUN.

Llemoncmpayuu

Mopenp cuctemsl OTCYETA, WUIFOCTpALUs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBaHre NBUKEHUMN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

M3yyeHne HEpaBHOMEPHOI'O JBMXKEHHS C LEIbIO ONPEEICHUs] MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTSIMHU, MNPOUAECHHBIMUA TEJIOM 3a
NIOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBUKEHUHU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ippaumn  otHocuTensbHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HMHepunanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUISl MaT€pUAIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectd. IlepBas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenust (mokos, CKoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuita cOnpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcmoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JNBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHne nHEpUUH.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIbI YIPYTOCTH OT Ae(pOpMaIuH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBecHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydenue aBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HccnenoBanre yCJIOBUM paBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpaLICHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanHuke

NMiynbc MaTepuaabHOM TOYKHM (T€da), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITYJIbCa TENd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTtuBHOE ABUKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MaTepuanbHOM TOUKH. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas SHEPIus yIpPYro
nedopmupoBaHHoi  npyxkuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.



[loTenmumanpHapie W  HENMOTCHIHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HENOTEHUHAIBHBIX CUJ C W3MEHEHHUEM MEXAHWYECKOW SHEPrHMU CUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckrue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MIPYKUHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoa NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIbI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW DHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipHast pu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJEnu CTPOEHUSl Ta30B, XUIAKOCTEU U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.

Mopens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpPUHM HJACeaIbHOTO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpEIHEN KHWHETUYECKOM SHEPIUM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompoliecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0Pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 10 U Py3un KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBUKEHMUS.

Mogaens onbita IlTepHa.



OnBbITHI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIECHUCTBUA.

Mopaenb, nuTIOCTpUpyoNas NpUPOAY AABIEHUS ra3a Ha CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMI
00bE€Ma KOMHATBI, TABJICHUS U TEMIEPATYPbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoauHaMuueckass cucremMa. BHyTpeHHAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoamdectBo TemioTel U padota. BHyTpeHHsis
DHEpPrusi  OAHOATOMHOIO  HWJEANbHOrO  ra3a. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTD, KOHBEKIIUS, U3JIy4eHHUE. Y AENIbHAs TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeaye.

[TonsiTue 06 ammabatHom mponecce. I[lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumMeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHU K u3ompolieccam. ['padpuueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOWNBI ~ OEWCTBHS — TEIUIOBBIX — MAIIKH.
[IpeobpazoBanuss »HEPrMM B TEIUIOBBIX MamnHax. KoadduimeHt mnone3Horo
nevctBus TtemoBoil mamuHbl. [ukn KapHo u ero kosdduumeHT mnojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruy Teja MpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKu W3 OYTBUIKM MOJ JEWCTBHEM CXKATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tea Ipy Teruionepeaaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENS] BHYyTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl



[TapooOpa3oBanue u konmeHncamnus. Vcmapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucramnmuueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuaibl. [lnaBnenue wu
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHu4eckre YCTpOWCTBA U TMPAKTUYECKOE IPHUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU MOJYYEHHUSI COBPEMEHHBIX MaTepHUasoB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kurnienue rnpu noHMKEHHOM JaBJICHUHU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEIIECTBRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3MepeHne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. JaekrpoanHamuka

Tema 1. Inexkmpocmamuxa

ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apsAoB. I[IpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsinoB. 3akoH KynoHa. To4ueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hanpsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun
CYHEPHO3ULIMU BJIEKTPUUECKUX MOJeH. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
oJISl.

Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
noTeHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKUM B  DIJIEKTPOCTATHUYECKOM  IIOJIE.
Jusnextpruyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIIOCKOTO KOHAEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpPOB,
KOHJICHCATOpP, KOIUPOBAJIbHBIN aMIlapaT, CTPYUHBIN IPUHTEP.

Jlemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmonencTBre HaA3JIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.



[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora osnexTpuueckoro Toka. 3akoH Jxoynsa-Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYIAs CUia M BHYTPEHHEE COIMPOTUBIICHHE HCTOYHUKA TOKAa.
3axon Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBJIEHUS METAILIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTD.

DNEeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOANUMOCTb
noJIynipoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS] TUCCOLMALUS. DIEKTPOIIN3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
pa3psa. Momuus. [1nazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: aMIepMETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATrpPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, TOTYMPOBOJHUKOBBIN U0/, TaTbBAHUKA.

Jlemoncmpayuu

M3mepeHne Cuiibl TOKa U HaIpSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHUS M MaTepuaa.

CMemaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe dBIEKTPOIABIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

W3mepenne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsETCS C
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU HA OCH KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEIJI000MEH KMBBIX OPraHUW3MOB (BUIbI TEIUIONEPENAUH, TEIJIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H
ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAS AUCCOLMALNS,
rajbBaHUKA.

I'eocpaghus: BIa)XHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: NMpeoOpa3oOBaHUE JABHIKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIMIHUKNA, HCIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JAPYIHE), JIBUIaTeilb BHYTPEHHEIrO
Cropanusi, napopas TypOuHa, ObITOBOI XOJOAUIBHUK, KOHAULIUOHED, TEXHOJIOTUU
IIOJIy4CHUS] COBPEMEHHBIX MAaTepualoB, B TOM YHCIE HAaHOMAaTEpHUAIIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHArpEBATEIbHBIC npuOOpHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Paznen 4. JaekTpoauHaMHUKAa
Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA



[ToctostHHBIE ~ MarHUTBL.  B3anMOAENCTBUME  IOCTOSHHBIX  MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTtHOM uWHAYKIMH. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa NMHHUI MarHUTHOU
WHIYKIWH TOJII MOCTOSHHBIX MArHUTOB.

MaruutHoe 1OJ€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHUTHOIO TOJS JJIMHHOTO MPSIMOTO ITPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaelictBrue npoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBJieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cubl Jlopenua.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUHU. OJEKTPOJABHXKYINAA Cula HWHAYKIWH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykiuu Papajes.

BuxpeBoe »snexTpuueckoe moJie. OJIEKTPOABWKYIAs CHIA HHAYKLIHH B
ITPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIEHME CaMOMHIAYKLIMH. OJEKTPOJABMXKYIIAs Cuia
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHMCTBA M NPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MUHIYKIIMOHHAS NIEYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUM MHAYKIMYA MAarHATHOTO TMOJIA.

B3anmonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH1ia Ha HOHBI JIEKTPOJIATA.

SIBneHune 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOABUKYIIECH CHJIbI MHIYKIIMU OT CKOPOCTH M3MEHEHHS
MAarHUTHOT'O MOTOKA.

SIBneHne cCaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

M3yueHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBASI HOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.



HCCJ’ICI{OBaHI/Ie SABJICHHUA BHGKTpOMaFHHTHOﬁ HHAYKIHWHA.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmHbsle KO1e0anus

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonmnyeckue konebanwms. [lepuona, wactora, ammumryga u (aza KoseOaHUN.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
koJiebanuii. [IpeBpallieHre HEPrun MpyU rapMOHUYECKUX KOJICOAHUSIX.

KonebarenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJeOaHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYSCKUMU U
AIIEKTPOMArHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPI'uM B UJ€aJTbHOM KoJie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarouux KojiebaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennpiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHHWE CHUJIbI TOKA U
HanpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U noTpedIeHUE IICKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOSHEPIUU B TIOBCETHEBHOM KU3HMU.

TexHudeckrue yCTpONCTBA M NPAKTUYECKOE IMPUMEHEHHE: DJICKTPUUYECKUM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUU 3JIEKTpONepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJIeOATEIbHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTeMaTUYECKUI MasTHUK).

HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pezoHanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUS.

OcuuinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA U HANPSKEHUS OT BPEMEHU) ISl
AJIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHanc nmnpu 1OCAEIOBATEILHOM COEAWHEHUU PE3UCTOpA, KaTyIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYH.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanre 3aBUCUMOCTH TIEpUOAa MaJlbIX KOJieOaHWW Trpy3a Ha HUTH OT
JUJTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanre MNEPEMEHHOTO TOKa B IENH W3 MOCJIEA0BATEIbHO
COEAMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 3J1eKMpPOMAHUNLHbBLE 60JIHbL



MexaHnudeckue BOJIHBI, ycioBHs pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepeuHble W MPOJOJIBHBIE BOJIHBI.
WnTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJNIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHSI U3JIyYEHHs DIEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3IIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHE, MOsIpU3anus, Audpakuus,
uHTepdepenius. CKOpoCcTh dJEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [I[pUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3u U TeneBuacHusA. Paqnonokanms.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPe/IbI.

TexHu4ecKue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas IMAarHOCTMKAa B TEXHUKE W MEAMIMHE, pazap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBanue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmroienue oTpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenne natepdepeHny U AUPPaKku MEXaHHUYEeCKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoJeOaHU.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHHUE,
pesioMIICHUE, OJSIpU3aLus, AUPPaKIys, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsAMOIMHENHOE pacHpoOCTpaHEHHE CBETa B
OJIHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHUs cBeTa. llocTpoenue n3o0OpakeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MIPETOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTelb
npenomieHus. [lonmHoe BHyTpeHHee orpaxkenue. I[IpenenbHbId yros IOJHOIO
BHYTPEHHETO OTPAXKCHUS.

HMucnepcus ceera. CinoxHblil coctaB Oenoro csera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE W OMNTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOuparIMX U paccenBarIuX JuH3aX. Dopmysna TOHKOM JMH3BL. Y BEJIWYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.



BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBusi HaOMOMEHUS MAaKCUMyMOB W MHHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHnHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IMPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Llemoncmpayuu

[IpsiMoIMHEHOE pPACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuueckue mpudOpHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaGmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIbIO TU(DPAKINOHHON PEIIETKY.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.

HaOmronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIELUAJbHOM TEOpPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus U UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBantoBasi pusuka
Tema 1. Inemenmol K6aHmoeou ONMUKU



®otonbl. opmyia Ilnanka cBs3u s3HEpruu GOTOHA C €r0 YACTOTOU. DHEPTUs
U UMITYJIbC (POTOHA.
OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dboroaddexra. YpaBuenue ODuHITeHa 1711 doTodddexra. «KpacHas rpanuiiay
dbotorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.
XUMHUYECKOE JICVCTBHUE CBETA.
TexHruecKue YCTpOMCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.
CBeToauon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4aCTHIL.
[Inanerapuass mopenb aroma. [loctynatel bopa. M3nydeHue u moriouieHue
(GOTOHOB MpU Mepexojie aToMa C OAHOrO YPOBHS DHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.
BonnoBele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaJu3M.
CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.
TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Llemoncmpayuu
Mopuenb onbita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGmnronenue iMHeHyaThIX CIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HaOmronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs Anpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopaa  mo  ompenmeneHuto  cocraBa
paanoakTuBHOTO wm3nmydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Bisinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimoHHas monens sjpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.



Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. Snepuble cuibl. JledexT maccol sapa.

Snepnpie peakuuu. /leneHne u CUHTES SAED.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTUBBI
SJIEPHOUN SHEPTeTUKU. DKOJIOTHYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.

OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.

MeTo1bl HaONIIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHULL.

®dyHaameHTanbpHbIe B3auMoAeCcTBUS. EqMHCTBO (pr3HUecKOl KapTUHBI MUpA.

TexHn4ecKue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, KaMepa
Bunbcona, siiepHblil peakTop, aToMHasi 6omMba.

Llemoncmpayuu

CuéTyrK MOHU3UPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JBH>KCHHE.

ConHeyHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuk sHeprun CosHOA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» [UJI1 3BE3]l TJIABHOM TMOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3BE311. COBpEMEHHBIE MPEICTABICHHUS O MPOUCXOXKACHUU KU 3BoIonnu CoJiHIA U
3BE3/1. DTallbl )KMU3HU 3BE3.

Mneunstii Ilyte — Hama I'anaktuka. [lonoxxenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. YEpHbBIE ABIPHI B Aapax
TJIAKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa0061a. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE U3IydeHHE.

Macmrabnas ctpyktypa Beenennoii. MeraraimakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUN JJI ONPEACIICHUS TOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.



O0o0marmnee NOBTOpeHue

Pons ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M ATUYECKOHN chepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
Y aCTPOHOMHUHM B COBPEMEHHOI HAay4YHOW KapTHHE MUPa, poib (PU3NUECKOIN Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsmusi, CBI3aHHbIE C MU3YYEHHEM METOJIOB HAYYHOTO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYHHA, 3aKOH,
Teopusl, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GbyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOEKIHUH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DBJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/ereHue MIONIaaAH MITOCKUX GUryp u o0bEmMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupojne, KoiebaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

l'eocpagusa: wmarHWTHBIE TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX DY,
dboTochEMKa 36MHOM MMOBEPXHOCTH, MPEJCKaA3aHUE 3eMJICTPSICCHHUIA.

Texnonoeus: JHHUM DIEKTPONEpPEAAdy, TEHEPATOP IMEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUIHOHHAS II€Yb, pajaap, PaguoONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTNTHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWka» HA YPOBHE CpPEIHErO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHUS YdeOHOTo npeamera «Du3nKay JTOKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOIMUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHEHTAIN, TO3UTUBHBIX BHYTPCHHHX YOEKICHHH, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIECTBa, paCHIMpEHUE KU3HEHHOTO
OTIBITa W OMBITA JEATEIHLHOCTH B MPOIIECCE PEaM3allMd OCHOBHBIX HAIIPaBICHUN
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOH TO3UIIMHA 00YYAIOMIerocsl KaKk aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAHHCTHYECKUX U
JEMOKPATHIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECaX TPaKIAHCKOTO
o0IiecTBa, y4acTBOBaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMO/ICHCTBOBATH C COIIMATILHBIMA NHCTUTYTaMHU B COOTBETCTBHUH C
X QYHKIUSIMH U Ha3HAYCHHUCM;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM JCSITEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTh poccuiicKon rpa)X1aHCKOH UICHTUYHOCTH,
NaTPUOTU3MA,;

IIEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJTbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NESATEIbHOCTU YYEHOIO;

OCO3HaHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIETo;

4) 3CTEeTHYECKOT0 BOCTIMTAHHS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsi SCTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero Gpusnueckon Hayke;

5) TpyA0BOr0 BOCIIUTAHUSI:

UHTEpEC K pa3NuyHbIM cdepaM MpodhecCHOHATBHON eATEIBHOCTH, B TOM
YHCIIe CBSA3aHHBIM C (DU3UKON M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oymyiel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTH ¥ CIIOCOOHOCTH K 0OOpPa30BaHUIO M CAMOOOPa30BaHUIO B 00JIacTH
($U3HUKYN Ha IPOTSKSHUH BCEH KHU3HU;

6) 3K0JIOrNYeCcKOTr0 BOCTIMTAHUS:



c(hOpMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHWE TJI00aTHLHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE IEMCTBUIM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUS 1IeJIeH YCTOMUUBOrO pPa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OMbITa JESITebHOCTH SKOJOTMYECKOM HAaMpaBIEHHOCTH Ha
OCHOBE UMEIOITNXCSI 3HAHUH 10 (PU3HMKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTU HAYYHOM JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (U3UKA  OCYIIECTBISATh  MPOCKTHYID M HCCIEIOBATEIBCKYIO
JEATEIIbHOCTh UHANBUIYaJIbHO U B PYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
Bba3oBble JJorunyeckue a1eiicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKECHMUS;
BBISIBIISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTE€pHUaAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUMN JCATEIBHOCTH;
KOOPAUHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBUSIX  pPEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU ITOHATUSMH U METOIAAMHU
buznuecKoil HayKu;
BJIaJIETh HaBBIKAMH YU€OHO-UCCIIEI0BATEIBCKOW U MPOEKTHOU JEATEIbHOCTH
B o0iactu (pU3UKHU, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pemieHusi 3ajad (HU3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOOB ITO3HAHUS,
BJIAJICTh BHJAAMHU JICITEIBHOCTH MO TOJYYECHUIO HOBOIO 3HAHWS, €ro
WHTEpIIpeTalui, MPeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IUYHBIX YYEOHBIX
CUTYaIlUsIX, B TOM YHCJIE TIPU CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4auy,
BBIIBUTATh TUIOTE3Y €€ pEelICHUs, HAXOAUTh apryMEHTHl sl JOKa3aTelbCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJlyYEHHBIE B XOJE pEIICHUs 3a7aud  pe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JesITEeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (PUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMeTh TMEpPEeHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUUECKyI0 00IacTh
KU3HECATEIIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/bI U PELICHHUS;

CTaBHUTb MPOOJIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.
Pabora ¢ unopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4YeHUS UHGOPMAIUU (PU3NYECKOTO COAEPIKAHUSA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh IOUCK, AaHAIu3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOPMAIMK Pa3IMYHBIX BUAOB U (opm
IpECTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONBb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B pEIIeHUH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AI[MOHHBIX
3ama4 Cc coOmoeHreM TpeOOBaHUIl APrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEpKaHUS B pasIUYHbIX (opmarax c
y4€TOM HazHa4YeHHUs UHGOPMAIMK U LIETICBON ayIUTOPHH, BHIOUPAsi ONTUMAIIEHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aIIH.

KoMMyHHKAaTHBHBIE YHHBepPcaJibHble yueOHbIe 1eiiCTBHA:

OCYIIECTBIISATH OOIICHNE HAa ypOKaX (PU3UKK U BO BHEYPOUHOU JAESITEITLHOCTH;

pacrmo3HaBaTh TMPEANOCHUIKM  KOH(JIMKTHBIX CHTyallMd ®  CMST4aTh
KOH(JIUKTHL;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W HCIIOJ30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaTbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIUX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0Tr0 WieHa KOJIJICKTHBA;



MPUHUMATh LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISTh IUIAH JICWCTBHM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAHIbI B
o01Iuii pe3yNbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE MPOEKThI, OLUECHUBATH WAEHU C IMO3ULUHUH HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaLIUSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryJsiTUBHBIC YHHBepCaJbHbIe y4eOHblIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKKM U acCTPOHOMHHM, BBISBISATH NPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHEIC 3a/]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEUIEHMs] PacUETHBIX M KAaueCTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHUSI IPAKTUYECKON pabOThI C Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaThH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO JPYAULIMUA B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SJMOLUOHAIbHBIH MHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpLIAEMBIX JICHCTBUH M MBICIUTEIbHBIX IPOLECCOB, HUX PE3YJIbTAaTOB U
OCHOBaHU;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;

YMETh OLIEHUMBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYI'MX IpU aHalu3e pe3yJbTaToB
JeSITEIbHOCTH;

OPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;



NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHMOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPaMMBI
no (¢u3MKe JJISI YPOBHSI CpPEAHEro oOIero ooOpa3oBaHHUs Yy OOydYarONIUXCs
COBEPIIICHCTBYETCS AYMOIMOHATHLHBIH WHTEJICKT, TIPEANOIaTr AFO A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON Ccephl,
OBITh YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHWE, CIIOCOOHOCTh AaMamnTUPOBATHCA K
IMOILIMOHATBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HUCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COINIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuyenuss B 10 kjacce mnpeaMeTHblEe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS M3YyYEHHBbIX (U3HUYECKUX MOJIENeH:
MaTepuaibHas TOUYKa, UHEpIMaIbHas CUCTEMa OTCUYETA, AOCOIIOTHO TBEPOE TENIO,
WJICAIBHBIN Ia3, MOJACIIM CTPOCHUS Ta30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacno3HaBaTh (pU3MUECKHUE SIBJICHUS (IIPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMUHETUYECKON TEOPUU CTPOECHUS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMIaJICHUE TeJ, IBIKEHUE TO OKPYXHOCTH, HWHEPIIHS,
B3auMoeicTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKHJIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00BhEMa TeJl MPU HarpeBaHuu (OXJIaXKIESHUH ), TETNIOBOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,



BJI&KHOCTH BO3/lyXa, NOBBIICHUE ABJICHUSA ra3a IPU €r0 HArpEBAHUU B 3aKPBITOM
coCyze, CBA3b MEXIAy NapamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLMs TEJl, B3aUMOJCHCTBUE 3apsAJIOB;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEJINYUHBIL:
KOOpJIMHATA, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
VMITYJIbC T€JIa, KUHETUYECKasl DHEprus, NMOTCHUHAIbHAS JSHEPIUs, MEXaHWYECKas
paboTa, MexaHMYeCKas MOIIHOCTb, NpPHU ONHMCAHUU TMPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EOUHMIIBI,
HaXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEJIUYHUHY C APYTUMHU
BEIIMYMHAMU;

ONMCBHIBATh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCHIONB3Ys (UM3MUECKHE BEIMYHMHBI: JaBICHHE Trasa, TeMIeparypa, CpeaHss
KMHETHYECKasi DHEPIusl XaOTUYECKOIO JBHKCHHS MOJIEKYJI, CPEIHEKBAApATHYHAsS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IPaBWIBHO TPAKTOBAaTh (DUBUYECKUH CMBICH HUCHOJIB3YEMBIX BEIUYHMH, HX
0003HAUeHUsT W €IWHUIBI, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEIMUUHY C APYTUMHU BEJIMYHUHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKHE CBOKMCTBA BEUIECTBA U AIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T10JIe, HANPSKEHHOCTD M0, NOTEHIHAJI, PA3HOCTh NOTEHLMAJIOB;
OpU ONHUCAHUM TPAaBUJIBHO TPAKTOBATH (PU3MYECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3NYECKYIO BEIMUMHY C IPYTMMH BEINYMHAMY,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BcemMupHoro tsarorenus, 1, I n III 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHUYECKOW DHHEPIUU, 3aKOH COXPAaHECHMsI HMIIYJIbCA,
IPUHLUI CYNEPIO3UIMKA CWI, NPUHLUII PAaBHONPABUSA HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CpEIHEN KUHETUYECKOM HEPTUM TEIUIOBOTO JBMIKEHHSI MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoM, MepBbIi 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUs
JJIEKTPUYECKOrO 3apsna, 3akoH KyloHa, Npu 3TOM pa3iavyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUSA UX OE30MACHOTO HCIIOJIb30BAHUS B
IMOBCEJIHCBHOM KU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENOBAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPEHHU, NPU 3TOM



dbopmynupoBath MpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OOOpYIOBaHWs, TPOBOAUTH OMBIT U
(bopMyIHpPOBATH BHIBOIHI,

OCYIIECTBJISATh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMs] U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMH, NPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcHpoBaTh pE3yJbTaThl IOJYYEHHON 3aBUCUMOCTU (PU3MUECKUX BEIMYUH B
BUJIE TaOIMIL U IrpauKOB, AEJIATh BBIBOJBI 10 PE3YJIbTaTaM MCCIICJOBAHMS;

co0iroAaTh mpaBuiia 0€30MacHOr0 TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1AOOPaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJINU3a YCIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYJIHI,
HEOoOXOUMbIEe NIl €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OLICHUBATh PEAJbHOCTH
IIOJIyYEHHOTI'0 3Ha4Y€HUs (PU3UUECKON BEIUYUHBL

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyXICHHUI C OMOpPOM Ha HM3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
(uznueckue sBICHUS,

UCIOJB30BaTh  IMpPU  pPELIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTMH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIONMYJSIpHON MHGOpMalu, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyt0 HH(POPMAILIUIO;

IPUBOJUTH IIPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
yCTpOMCTBaMH, JUJIsl COXPAHEHUS 3/10POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKPYXKaloIIeH cpene;

paboTaThb B TIpyHmne C BBHIMNOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJEl,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACIpEAeNsaTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJl€KBATHO OLICHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBacMOM IPOOJIEMBI.

K xonumy oOydyenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:



JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (GU3uKu B (HopMHpOBaAHHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B NPAKTUYECKOW NESITENBHOCTH JIOJAEH, LEIOCTHOCTh U €IUHCTBO
(u3nYECKOM KapTUHBI MUPa;

YUUTBHIBaTh TPaHULBl IMPUMEHEHHUS M3YYEHHBIX (PU3MUECKUX MOJIENEH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, sJI€pHAs
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3azay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKU M KBAaHTOBOM (DU3UKU: JEKTpUUECKass POBOJAUMOCTD,
TEILUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUSA TOKA, B3aUMOACHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JAEMCTBHE MArHUTHOIO TIOJISI Ha
IPOBOJAHUK C TOKOM M JBWXYIIMHCS 3apsl, 3JEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, IPSIMOJIMHEWHOE PAaCHpOCTPAaHEHUE CBETa, OTPAXKCHHUE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TONSAPU3ALUS  CBETa, JUCHEPCUs CBETa,
dotornextpudeckuii 3hdext (poroaddexT), cBeToBOE NaBlieHUE, BOSHUKHOBEHUE
JIMHEWYaTOro CIHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAass W MCKYCCTBEHHAas
PaauOaKTUBHOCTB;

ONMCHIBATh W3YUYEHHBIC CBOWCTBA BEILECTBA (DIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKUE,  DIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIU4YHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (TPOLIECCHI), HMCMONb3Ys (U3MUECKUE BEIUYUHBL:
NIEKTPUYECKUMN 3apsill, CWJIa TOKA, IEKTPUYECKOE HAIPSLKEHHUE, DIEKTPUYECKOE
COIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, JJIEKTPOABMKYIIAsl CUla, paboTa TOKa,
MHIYKIUS MarHATHOTO MOJsA, cuina Amrepa, cuna JlopeHna, MHIYKTHBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOIO IIOJIEH, MEPUOJ M YacToTa
Kojie0aHUN B KoJeOaTeNTbHOM KOHTYpe, 3apsli M CHjla TOKa B Mpollecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
ONTHYECKasi CHJIa JIMH3bI, TIPU OMMCAHUU TPABUIBHO TPAKTOBATh (DU3MUYECKUN
CMBICIT HCHOJBb3YEMbIX BEJIWYUH, HMX OOO3HAUYEHHUS U EAUHMIIBI, YKa3bIBAaTb
(GopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (PU3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

ONMCBHIBATh H3YyYCHHBIC KBAHTOBBIC SBICHUS U IPOLECCHI, HCIOIb3Ys
(u3nyecKue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUOJ MOTypacaaa, SHEPTUs CBSI3U
aTOMHBIX fJ€p, MPH OINKUCAHUU NPABWIBHO TPAKTOBAaTh (U3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M EIUHMIBI, YKa3blBaTb (POPMYJIBL,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYI0 BEIMYMHY C JPYIMMH BEJIMYHMHAMH,
BBIUUCIIATH 3HAaU€HHE (PU3MUECKOIN BEIINUUHBL;



aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI TOCJIEN0BATENBHOIO U MapaIeIbBHOIO
COCAMHEHHs] TNPOBOJHUKOB, 3akOH Jlkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHIYKIMHU, 3aKOH MPSIMOJIMHEHHOTO PacCpOCTPAHEHUsI CBETa, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE JDWHIITEHHA i (oTodddekra,
3aKOH COXPAaHEHUSl SHEPIUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAaHEHWs MacCOBOI'0 YHCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MAaTeMaTHYeCKOE BBIPAKEHHE W YCJIOBUA (TpaHUIbI, O00JACTH)
NPUMEHUMOCTH;

ONpEIENATh HAIIPABIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTHh W ONHCHIBATh M300pAKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SBICHUNH U
IPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX UM KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynupoBath mpobOiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOuUpaTh YCTaHOBKY HU3 MPEIJIOKEHHOI0 00O0pYyIOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEHUs (PU3HMUECKUX BEIUYUH, MTPU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUMN: MpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpaduKoB, JenaTh BHIBOBI IO pE3yJIbTaTaM MCCIIECOBAHMUS,

coOmro1aTh MpaBuiia 0€30MacHOr0 TpyJla MpU MPOBEIECHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOM U MPOEKTHOM
JESITEIIbBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PUBNYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOUMbIe NIl €€ pEelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEaTbHOCTD
MOJIy4YEHHOT0 3HaUY€HUs (PU3NUECKON BEIIMYUHBL;

pelaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha HM3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;



UCIONB30BaTh  MPH  pPEIIEHWH  y4ueOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTMH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TPEJCTAaBJICHUS y4eOHOW U HAyYHO-TIOMYJSIPHON MHGOpMalUy, MOTYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M1OYy4aeMYyI0 HH(OPMALIKIO;

OOBACHATh MPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BAaHUS B MMOBCEIHEBHOM
KU3HU;

IPUBOJUTH IIPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieyeHus: 6€30MacHOCTH MPH OOpaleHUH ¢ MPUOOpPAMH U TEXHHUUECKUMU
yCTpOMCTBaMH, JUIsl COXPAHEHUs 3/10pOBbS U COOJIOJIEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJCHUS B OKPYIKAIOLLEH CpeacE;

paboTath B TIpYyIIE C BBIIOJHEHUEM pPa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACIpEAeNsaTh OOS3aHHOCTH U
IIJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KouaunyecTBo 4acoB
HaumeHoBaHue pa3/iesioB U TeM JyeKTpOHHBbIe (LM pPOBbLIE)
Ne ni/m Konrtpoabnbie  IIpakTnueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pa3znen 1. PUZUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubmorexa
' ARL HEyH LIOK https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
Bbubnuoreka
2.1 K 5
nHeMatHia 1OK https://m.edso0.ru/7f41bf72
bubnuoreka
2.2 7
Hutrammica LIOK https:/m.edso0.ru/7f41bf72
bubnuorexa
2.3 3 6 1 1
AKOHBI COXPAHCHIA B MEXAHHIe 1OK https://m.edso0.ru/7f41bf72
HWroro no pazneny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka
' TEOPUH LIOK https://m.edsoo.ru/7f41bf72
bubnuorexa
2 1 1
3 OCHOBBI TepMOHHAMH KL 0 LIOK https:/m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 Bbubanoreka
' ®Da30BbIE MEPEXOIBI LIOK 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

Paznea 4. 3JIEKTPOJAUHAMUKA

4.1 DnekTpocTaTuka 10 bubmorexa
. JIEKTPOCTATH
P ILIOK https://m.edsoo.ru/7f41bf72

42 ITocTOsIHHBIM JIEKTpUYECKUM TOK. ToKH 12 bubnuoteka

' B Pa3JIMYHbBIX CpeIax LIOK https://m.edsoo.ru/7f41bf72

Hroro no pazueny 22

PeszepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBO 4acos

daekTpoHHbIe (UU(pPOBHIE)

Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOIUHAMUKA
MaruauTHoe nosie. DIeKTpOMarHuTHas bubnuoteka
1.1 11 1 3
WHIYKIHUS IMOK https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4YecKue U dJIEKTPOMarHUTHBIE 9 1 bubnuotexa
' KoIeOaHus LIOK https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKkue U AIEeKTPOMarHUTHBIC 5 1 bubnuoteka
' BOJIHEI LIOK https://m.edsoo.ru/7f41c97c
bubnuoreka
2.3 O 10 3
frriKa IMOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUAIBHOU TEOPUH 4 1 bubnmoreka
' OTHOCUTEIBHOCTHU LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOM OMTHUKH 6 bubmmorexa
' ITOK https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnuotexa



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

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

4.3

ATOMHOE SApO

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

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

51 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 bubmmorexa
' P P ITOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE
bubnuoreka
A 4
6 Obobmaroee nosToperie IIOK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

HHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Nen/n  Tema ypoka Koanuecrno yacos Jara Dj1eKTpoHHbIE HHPPOBLIE
Bcero U3yYeHH s o0pa3oBaTejibHbIE PeCypPChI
1 ®usuka — Hayka o npupoze. Hayunsie 1 02.09.2023 bubnmnoreka
METO/Ibl TO3HAHUS OKPYXKAIOIIETO MUPA LOK https://m.edsoo.ru/ff0c32e2
P
2 cc(:: L&Zﬁfﬁﬁ i): SHII;:;K(?O?E:SO;;H:HB 1 02.09.2023 bubmorexa
P . i P Vp ’ R LIOK https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU EATETbHOCTH JIIOIeH
MexaHnueckoe OBUKEHUE.
3 OTHOCUTENHLHOCTh MEXAHHISCKOTO 1 09.09.2023 bubmnoreka
neroxkeHusd. [lepemenienue, CKOpocThb, IIOK https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMepHOE OJIMHEHHOE YKCHHE 1 09.09.2023 bubmmorexa
BHOMEPHOE IIPSIMOIHHENH BIDKEHHU .09.
P P A IIOK https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 16.09.2023 bubnuoteka
JIBIDKEHHE IIOK https://m.edsoo.ru/ff0c372¢
6 CBoOoaHoe majieHue. Y CKopeHue 1 16.09.2023 bubanoreka
CBOOOTHOTO ITaCHUSA IOK https://m.edsoo.ru/ff0c39cc
y KpHBom/IHeﬁHer JBIKEHUE. JIBUKEeHUE 1 93.09.2023 bubnuoteka
MaTepHAIbHON TOYKH MO OKPY>KHOCTH IHOK https://m.edsoo.ru/ffOc3ada
[Tpuniun oTHOCUTENBHOCTH ["anumes. En6morexa
HOJINOT
8 WNuepunaneHblie cuctemsl orcueTa. [lepBrlii 1 23.09.2023 L1OK https://m.edsoo.ru/ffoc3bes
3akoH HeioToHa
Macca tena. Cuina. [Ipunnun ErbimoTexa
9 CYTIEpIIO3HIINH CHII. BTOpoii 3akoH 1 30.09.2023

Herorona nis MaTepuanbHOU TOYKU

IHOK https://m.edsoo.ru/ffOc3be8



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
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Tperuit 3akoH HproToHa 1711 MaTepUaJIbHBIX

bubnuoreka

10 30.09.2023
TOYECK IOK https://m.edsoo.ru/ff0c3be8
11 3aKoH BceMHUpHOTo TArorenus. Cumna 07.10.2023 bubnuoteka
TsKecTH. [lepBasg kocMHuuecKkast CKOPOCTh IHOK https://m.edsoo.ru/ff0c3d00
bubnnoreka
12 C .3 I'yka. B 07.10.2023
H1a YIPYTOCTH. JaKom & yka. Bec Tena IOK https://m.edsoo.ru/ff0c3el8
. Cuna tpenus. Koappumment tperns. Cuna 1102093 B morexa
CONPOTHUBIICHNUS [IPU ABUKEHUU TENA B 0.
P P LOK https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WM rase
ITocTynarenbHOE U BpalaTeIbHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO TEIA. 21.10.2023 bubnmnoreka
MowmeHT cunsbl. [lne4do cuibl. YcinoBus IHOK https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO TENIA
NMiynbsc MaTeprabHONW TOUYKHU, CUCTEMBI
15 MaTepualbHbIX TO4YEK. IMIybe cuibl. 28.10.2023 bubnuoteka
3aKoH COXpaHEHUs UMITyJbca. PeakTuBHOE LOK https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pabora 1 momHOCTh criibl. Knunetnueckas
16 SHE aTepuaibHON ToukH. Teopema 00 28.10.2023 bubamorexa
HEprusi MaTepUaIbHONW TOUKH. M 0.
P P o P ILIOK https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHYECKOW SHEpTruu
[TorenmmanesHas sHeprus. [loreHunanbHas
17 SHEPTHs YIpyro aeGopMupoBaHHON 04.11.2023 bubnuorexa
npyxuHbl. [loTeHUManbHas SHeprus Tena I[HOK https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHumanpHple U HEMOTEHIUAIBHBIE
18 cuiibl. CBsI3b pabOThI HEMOTEHIIUATIBHBIX 04.11.2023 bubnnoreka

CHJI C U3MEHEHHEM MEXaHHISCKOMN OHCPIrun
CHCTEMEI Tell. 3aKOH COXpaHCHUA

IIOK https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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MEXaHUYECKOHN YHEPrUuu

19

Jlaboparopnas pabota «MccnenoBanue
CBs3H1 paGOTBI CHUJIbI C U'BMCHCHUEM
MEXaHHYECKOH SHEePTUHU Tella Ha IpUMepe
PaCTSIKEHUS PE3UHOBOTO KIYTa)

11.11.2023

20

KontponbHas padoTa mo teme
«Kunematuka. JlmHamMuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE

11.11.2023

bubmnoreka
LIOK https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHoBCKOE
newkenue. duddysus

18.11.2023

bubnmoreka
IOK https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABHKEHUS U B3aUMOECHCTBUS
yacTHI BenlecTBa. Moienu CTpoeHus ra3os,
KUIKOCTEH U TBEPABIX TEI

18.11.2023

23

Macca monekyin. KonnuecTBo BeniecTsa.
[TocTostHHast ABoraapo

02.12.2023

24

TermnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [Ilkana remneparyp Llenscust

02.12.2023

25

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

09.12.2023

bubnuoreka
IOK https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIeparypa Kak Mepa
CpPEIHEU KUHETUYECKON SHEPTUU JBUKEHUS
MOJIEKYJI. Y paBHeHHEe MeHeneeBa-
Knaneiipona

09.12.2023

Bbubnuoreka
ITOK https://m.edsoo.ru/ffOc511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

16.12.2023

28

Jlaboparopnast pabota «MccnenoBanue
3aBHCUMOCTH MEXJy IapaMeTpaMu
COCTOSIHUS pa3pPEIKEHHOTO Ira3a

16.12.2023



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

N3onporiecchl B €aqbHOM ra3e u ux

bubnuoreka

29 23.12.2023
rpaduvecKoe mpecTaBICHNE IHOK https://m.edsoo.ru/ff0c570e
BuyTpeHHsIs dHEeprus TepMOJUHAMUAYECKON
CHUCTEMBI U CHOCOGBI €€ u3MeHeHHUs. B 6 oTeKa
HNOJIUOT
K . 23.12.202
30 OJIMYECTBO TETIOTHI M paboTa 3 023 LIOK https://m.edso0.ru/ff0c5952
BuyTpeHHss dHEpryus 0JHOATOMHOIO
UJeallbHOTO Ta3a
bubnuorexa
1 B 12.202
3 HABL TeTUIoHepeAdn 30 023 IHOK https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonuyecTBo TEIIOTHI pH TEIIONEpeaave 30.12.2023 bubmmorexa
. p petate. o LIOK https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mpoIecc
33 [TepBbIii 3aKOH TEPMOAMHAMHUKHU U €TO 13.01.2024 bubnuorexa
MPUMEHEHUE K U30IPOoIIeccam IHOK https://m.edsoo.ru/ffOc5efc
34 HGOGP?TI/IMOCTB MPOLIECCOB B MPUPOJIE. 13.01.2024 bubnmoreka
BTopoii 3ak0H TepMOJIMHAMUKHI LOK https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KII/ TenmoBoit 90.01.2024 Bbubanoreka
MaIlTUHBI IIOK https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ 20.01.2024
37 DKosorndeckre mpoodIeMbl 97 01.2024
TETUI0PHEPTETUKH
38 O6o0maromuii ypok «MosekyspHas 97 01.2024 bubnuorexa
¢usuka. OCHOBBI TEPMOIUHAMUKH I[HOK https://m.edsoo.ru/ff0c6938
KonrponsHast pabora o Teme Bu6miorexa
39 M .0 03.02.2024
«Mosexynapras gusuica. OcHoBb! IOK https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»
40 [TapooOpa3zoBaHue 1 KOHCHCAIIHSL. 03.02.2024 bubnmoreka

Hcnapenue u kunenue

ITOK https://m.edsoo.ru/ffOc63b6
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AOCOIII0OTHAS ¥ OTHOCHUTEIIbHAS BIIAXKHOCTh

bubnuoreka

41 10.02.2024
BOo3ayxa. HacklleHHsIil map IIOK https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucraminueckue u
42 amop(HbIe Tesna. AHU30TPONHS CBOWCTB 10.02.2024 bubnuoteka
KpucTayioB. Kuaknue KpucTaibl. IHOK https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u KpucTauM3anus. Y 1eabHast 17.02.2024 bubanoreka
teruiora TiaBneHus. Cyomumanus LOK https://m.edsoo.ru/ff0c6708
bubnuorexa
44 v 0 17.02.2024
PABHCHHE TEILIOBOTO banatica IIOK https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Tel. JINEKTPUUIECKUH 3apsi. 02.03.2024 bubnuoteka
JIBa Bua 2IEKTPUUECKUX 3apsa0B LOK https://m.edsoo.ru/ffOc6bcc
[IpoBOTHMKH, AUDIEKTPUKH U
46 o OBOJHUKHU. 3aKOH COXpaHe 02.03.2024 bubmorexa
ot BOJIHHKH. H COXpaHCHHUS .03.
YHPOBOA P IMOK https://m.edsoo.ru/ffOc6bcc
ANEKTPUYIECKOTO 3apsaa
47 B3aI/IMoz[eUI/ICTBI/Ie 3ap5m0130. 3akoH Kynona. 09.03.2024 bubanoreka
TodeuHsblil JIEKTPUYECKUI 3apsif HOK https://m.edsoo.ru/ffOc6ced
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
48 IT CyIepro3 JJIeK ecK 09.03.2024 bubamorexa
WHIIAIT TTO3HIINH JICKTPUUCCKHUX .03.
PHHIHIT CYHepriosuiia P 10K https://m.eds00.ru/ffOc6df2
nosiert. JInaun HanpsHKEHHOCTH
49 Pabota cuit 31eKTpOCTaTHYECKOTO MOJIS. 16.03.2024 bubnmoreka
ITorenuuan. Pa3HOCTh MOTEHIIMAIOB IHOK https://m.edsoo.ru/ffOc6f00
[TpoBOTHHKYN W JUDIICKTPUKHU B
50 AIEKTPOCTATHYECKOM I10JIE 16.03.2024 bubmmorexa
P ' R ITOK https://m.edsoo.ru/ff0c7018
JlusnexkTpudeckas MPOHUIIAEMOCTh
bubnuorexa
51 6) & .K 23.03.2024
JICKTPOCMKOCTE. ROHACHCATOP IOK https://m.edsoo.ru/ff0c7126
52 DNeKTPOEMKOCTD MJIOCKOT0 KOHIEHCATOpa. 23.03.2024 bubnmoreka
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OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

IHOK https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnast padota "U3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

30.03.2024

54

[TpuHIMTT NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBATHLHOTO
ammapara, CTpyWHOT0 MpUHTEpa.
DJIeKTpOoCcTaTUYECKas 3alluTa. 3a3eMJICHUE
AJIEKTPONIPUOOPOB

30.03.2024

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cymectBoBaHus. [Toctosunsiil Tok. Crita
toka. Hanpsbxkenue. ConpoTtuieHue. 3aKkoH
Oma ni1 yyacTka 1enu

06.04.2024

56

[TocnenoBarenbHOE, TApALIEITBHOE,
CMEIIaHHOE COCTUHEHHE TIPOBOHUKOB.
Jlaboparopnas padota «13yuenue
CMEIIAHHOTO COCTMHEHHSI PE3UCTOPOBY

06.04.2024

bubnmoreka
LOK https://m.edsoo.ru/ff0c74f0

S7

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA.
3akoH /[xoyns-Jlenna

20.04.2024

bubnuoreka
IIOK https://m.edsoo.ru/ff0c7838

58

3axon OMa 115 TTOJTHOM (3aMKHYTO )
anexkTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«3mepenne D/1C nuctouHnka ToKa U €ro
BHYTPEHHETO COIIPOTUBIICHUS

20.04.2024

bubnuoreka
IHOK https://m.edsoo.ru/ffOc7ae0

59

DJeKTpOHHAs MPOBOJUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAJUIOB OT TEMIEPaTyPHI.
CBepxnpoBOIUMOCTb

27.04.2024

60

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBa

27.04.2024



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DJIEKTPOHHBIX ITyYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS U
61 ecHasi mpoBoIMMOCTh. CBoiicTBa p—N 1 04.05.2024 bubamorexa
IIpUMCCHas IMpoBOANMOCTL. UCBOUCTB —I1- . .
P POBOA P IHOK https://m.edsoo.ru/ffOc84ae
nepexoa. [lomynpoBoJHUKOBEIE TPHOOPHI
DJIEKTPUYECKUI TOK B pacTBOpaX U
62 pacrmiaBax 3JeKTPOJIUTOB. 1 04.05.2024 bubnnoreka
DJIEKTPOJIMTUYECKAS] TUCCOIUALIHS. IOK https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUH TOK B ra3ax. ErbmoTexa
63 CamMocTOsATeIbHBIN 1 HECAMOCTOSATEIbHBIN 1 11.05.2024 MOTHOTER
IOK https://m.edsoo.ru/ff0c84ae
paszpsa. Monnus. [1nazma
64 QHGKT;) mfif pH60peHeH y:TI;IOH: TBaaH 1 11.05.2024 bubamorexa
UX MPaKTUYECKOE MPUMEHEHHUE. BUJI .05.
P p P IOK https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
bubnuorexa
i 1 18.05.2024
65 O06o06maromuii ypok «MeKTPOIHHAMUKA» 8.05.20 LIOK https://m.edsoo.ru/ff0ce8be
KontponbHas paboTa mo teme
66 «BJIeKTpOCTaTI:IKa. [TocTrosaHHBII 1 18.05.2024 bubnuorexa
AJIEKTPUYECKUM TOK. TOKM B pa3iuyHbIX LOK https://m.edsoo.ru/ffOc8a8a
cpemax»
67 Peseprubiil ypok. KonTponbsHas padora o 1 95.05.2024 bubnuorexa
Teme "DIeKTpoJuHaMuKa" IOK https://m.edsoo.ru/ff0c8c56
68 PezepBHblil ypok. O600maronuii ypok mno 1 95.05.2024 bubnuoteka
temam 10 Knacca IOK https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KIIACC

New/n  Tema ypoka Koanuecrno yacos Hara DIeKTPOHHBIE HUPPOBLIE
Bcero U3ydeHmust o0pa3oBaTejibHbIE pecypchl
ITocTosIHHBIE MAaTHUTEL U UX
i .M .B bub
1 BBaI/IMOI[eI/IUCTBI/Ie arHUTHOE T10JIE GKTf)p 1 05.09.2023 HOIHMOTEKA
MarHUTHOW MHAYKUHUH. JINHUM MarHUTHOMU IIOK https://m.edsoo.ru/ff0c9778
UHIYKIAH
MarsuTHOE 10J1e TPOBOTHUKA C TOKOM. Buborexa
2 O Opcrena. Bzanmoneiicreue 1 05.09.2023
HIbIT Ipeted MOACHCTBH IIOK https://m.edsoo.ru/ff0c98fe
MPOBOJIHUKOB C TOKOM
JIab §] 41 buo
3 abopartopHas pabora «M3yuenune 1 12.09.2023 HOIHOTEKA
MAarHUTHOTO TOJISI KATYIIKU C TOKOM [HOK https://m.edsoo.ru/ff0c98fe
JlericTBME MArHUTHOTO MOJIS HA MIPOBOIHUK
4 ¢ Tokom. Cuna Amnepa. Hau6opaTopHa;1 1 12.09 2023 bubnmoreka
pabora «lcciaenoBanue neUCTBUS IMOK https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOMY
JleicTBMEe MarHUTHOTO TOJIS Ha
5 K cs 3apsDKEHHYIO 4Yac Cuna 1 19.09.2023 bubmmorexa
BU S 3apsHKEHHYIO yactully. Cui .09.
ABIDRYIIYTOCs 3ap s W LIOK https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cumsl Jlopenma
DNeKTpoMarHuTHas uHayKuus. [lotok
6 BEKTOpPa MarHUTHOW MHAYKIWH. 3I[CU 1 19.09.2023
WHIYKIWW. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanes
JIab §] 41 buo
7 abopaTopHas paboTta « ccine/:[OBaHHe 1 96.09.2023 HOIHOTEKA
SIBJICHUS 3JICKTPOMArHuTHOM UHIYKITUW)) IMOK https://m.edsoo.ru/ff0cal50
8 NHIyKTUBHOCTD. SIBIICHUE CAMOMHIYKIIUH. 1 96.09.2023 Bbubnnoreka

OJIC caMOMHAYKIUH. DHEPrUsi MATHUTHOTO

IIOK https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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MOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

TexHu4eckue ycTponucTBa U UxX
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,

9 AJNIEKTPOMATHUTBHI, JIEKTPOABUTATEb, 03.10.2023
YCKOPUTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS T1eYb
10 O6o6mmaromuii ypok «MarauTHoe modie. 03.10.2023 bubnmoreka
DNEKTpOMarHuTHasE MHIYKIUSD) OK https://m.edsoo.ru/ffOcab82
KoHnTtponbHas pabota mo teme «MarHutHoe bubnuoteka
11 17.10.2023
noJje. DIeKTPOMarHuTHAs HHAYKIHSI IMOK https://m.edsoo.ru/ff0cad58
CBoOOIHBIE MEXaHUYECKHE KOJIeOaHNsI.
["apMonnueckue konebanus. Y paBHEHUE bubnuoteka
12 . 17.10.2023
rapMoHHUYeCKuX Kosebanuid. [IpeBpaimenne HOK https://m.edsoo.ru/ffOcaf06
SHEPrUU
JlaboparopHas pabota «lccrnenoBanme
13 3aBUCHUMOCTH TIEPUO/Ia MAIIBIX KOJeOaHui 94.10.2023
rpy3a Ha HUTH OT JUTUHBI HUTH ¥ MacChl
rpy3a»
Koneb6arensublit koHTyp. CBOOOAHBIE
DIIEKTPOMArHUTHBIC KOJICOaHUS B
14 €aTbHOM KO0JIe0aTeNTbHOM KO e 24.10.2023 bubmmorexa
u bHOM KOJICOATEIIbHOM KOHTYE. 10.
A P IIOK https://m.edsoo.ru/ff0cb820
AHaIIOTHSI MEXIY MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaQHHSIMU
®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
15 9HE €aIbHOM KOJIe0aTeTbHO 31.10.2023 bubmmorexa
HEPTUH B U BHOM KOJICOATEIIbHOM 10.
3 A IIOK https://m.edsoo.ru/ff0cb9c4
KOHTYpE
16 [IpencraBienne 0 3aTyxaronux 31.10.2023 Bbubnnoreka



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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KosieOaHusX. BoiHyXIeHHBIC
MeXaHHYeCKHe Konebanus. Pe3onanc.
BreIHY)KIeHHBIC JIEKTPOMAarHUTHBIC
KoJIeOaHUs

IIOK https://m.edsoo.ru/ffOcbb86

[lepemennslii Tok. CHHYCOUANbHBIN
[IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO

Bubanoreka

17 07.11.2023
TOKa. AMIUTUTYJTHOE U JEHUCTBYIOLIEE IMOK https://m.edsoo.ru/ffOcbd34
3HaYEHHUE CUJIbI TOKA U HAMPSHKEHUS
18 Tpanchopmarop. HpomBOI[CT]vso, nepegada 07.11.2023
U TIOTpeOICHHE PIEKTPUIECKON SHEPTUN
Y CTpolcTBO M TPAaKTHYECKOE TPUMEHEHNE
19 AIEKTPUYECKOTO 3BOHKA, FT€HEpaTopa 14.11.2023 bubmorexa
P » FEHEPATOP o ITOK https://m.edsoo.ru/ffOcc324
MEPEMEHHOTO TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTUYECKUE PUCKU TIPU ITPOU3BOJICTBE
20 3eKTpodHepruu. KynbTypa ucnoab30BaHus 14.11.2023
3JIEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HU
Mexanunueckue BOJIHBI, YCJIOBUSA
21 pacnpoctpanenus. [lepuoa. CxkopocThb 98.11.2023 bubnuoteka
pacnpoCTpaHEeHUs U JIJTMHA BOJIHBI. HOK https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOIOJIbHBIE BOJTHBI
99 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa. 98.11.2023 bubnuotexa
Bricora Tona. TemOp 3ByKa OK https://m.edsoo.ru/ffOcccOc
93 DJIEKTPOMAarHUTHBIEC BOJIHBI, UX CBOMCTBA U 05.12.2023 bubnuoteka
ckopocTtb. [Ikana 351eKTpOMarHuTHBIX BOJIH LOK https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paUOCBSI3U U TEJICBUACHHUS. 05.12.2023
PazButue cpencts cBszu. Pangnonokarus
o5 KonTtponsHas padora «Konebanus u 12122023 bubnuotexa

BOJIHBID»

IIOK https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
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[IpssMonMHENHOE pacIpOCTPAHEHNE CBETA B

Bubnnoreka

26 i .T i 12.12.2023
OAHOPOMHON CPEUe. L OUCHHBIN HCTOTHHIK IMOK https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [Toctpoenune n3o0pakeHuH 19.12.2023 bubmmorexa
BCTA. T HHUC N HHUU B . .
P P IIOK https://m.edsoo.ru/ffOcd4e0
MJIOCKOM 3epKaje
IT !
28 o pe;ff He: PE C: eeT B~ HO: BH?pZHI;ee 19.12.2023 bubmmorexa
T HUC. JIbHBIN JI ITOJTHOT™ . .
P pel 4 LIOK https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAXKEHUS
29 JlabGopaTtopHas paborta «M3mepeHue 96.12.2023 bubnuoteka
MOKa3aTelisi IPEeJIOMJICHHS CTEKJIa [HOK https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxxeHuil B
30 3e. DOPMYTa TOHKO# JTHH3 26.12.2023 BuGmioreia
JMH3E. MyJia TOHKOH JIMH3BI. 12.
pMY IIOK https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
31 Ha6uopaTopHa;1 pa60Tzi «HccnenoBanue 09.01.2024
CBOMCTB M300paKEHUH B JIMH3AaX)»
Hucnepcus cBera. CoXXHBIN COCTaB OEJIOTO
32 ceera. [[Ber. JlabopaTopnasi pabota 09.01.2024
«Habnroienne quctepcuu CBeTay
33 HNuTtepdepentus CBGT?. Judpakuus ceta. 16.01.2024 bubnuoteka
Hudpakaronnas pemeTka IIOK https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. 16.01.2024 bubnuotexa
[Honsapusanus ceera OK https://m.edsoo.ru/ffOcf02e
35 OnTuueckue NpudOpPsI U yCTPOIiCTBa U 93.01.2024
YCIIOBUS UX 0€30MacHOTO IPUMEHEHUS
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU Euamorexa
36 Mexanukd. [locTynarel cnenuaibHON 23.01.2024

TEOPHUU OTHOCUTCIIBHOCTHU

IHOK https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

Bubnnoreka

37 3 30.01.2024
AMEJITICHHE BPEMCHI 1 COXpAtLCHue IHOK https://m.edsoo.ru/ff0cfa42
JUTUHBI
5 o
ygacTtuibl. CBS3b MAaCcChI C SHEPTUEH U .01.
5 P IIOK https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOS
39 KOHTpOJ'IBHafI pabora «Ontuka. OCHOBBI 06.02.2024 bubnuoteka
CIIELIMATIbHOM TEOPUU OTHOCUTEIBbHOCTI LOK https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [1nanka. DHeprus u 06.02.2024 bubnuoteka
UMITYJIBC (JOTOHA IIOK https://m.edsoo.ru/ffOcfel6
41 OTkpeIiTHE U HccnenoBanue Gpororddexra. 13.02.2024 bubnuotexa
Ompitel A. I'. CToneroBa IIOK https://m.edsoo.ru/ffOcffca
3 LY
42 3a“KOHHe(“b0;03®(b;gTja@;:EH:ITIz acma 13.02.2024 bubmorexa
iHmTelHa as GoT Ta. Hasi .02.
A P IIOK https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdpgexra
43 JlaBrieHue CBeTa; Omertel [1. H. JIeOenesa. 97 02.2024 Bbubnnoreka
XUMHYECKOE IEUCTBUE CBETA IMOK https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiucTBa U MPaKTUIECKOe
44 npuMeHeHue: (OoTO3IEeMEHT, (POTOJaTUHK, 27.02.2024
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemienue faz[aq 1o TeMe «DJIEMEHTHI 05.03.2024 bubnuoreka
KBAaHTOBOW ONTHUKN)) IIOK https://m.edsoo.ru/ff0d0302
Mogenrs atoma Tomcona. OnBITE Euamorexa
46 P - . 05.03.2024
€3epopAa 110 PACCEAHHIO G-aCTHIL IIOK https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aToMa
bubnuoteka
47 I1 b 12.03.2024
OCTYHATH! Hopa IHOK https://m.edsoo.ru/ff0dOafa
48 Nznydenue u nornomieHrue GOTOHOB MpU 12.03.2024 bubnmoreka
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IIEPEX0/Ie aTOMA C OJHOTO YPOBHS SHEPIUU
Ha Jpyroi. Buasl ciekTpos

IIOK https://m.edsoo.ru/ff0dOafa

49

BonnoBbie cBolicTBa yacTull. BoHEI 1e
Bpoitnsa. KopnyckynisspHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYXKJACHHOE
U3JIy4YEHHE

19.03.2024

bubnunoreka
IIOK https://m.edsoo.ru/ff0dOca8

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI
Pesepdopaa no onpeneneHuio coctasa
pPaauoOaKTUBHOTO U3TyYEHUS

19.03.2024

bubnunoreka
IIOK https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.

BnusiHue pagnoakTUBHOCTH Ha JKHBbBIE
OpTraHU3MBI

26.03.2024

52

OTKpBITHE TPOTOHA U HEUTPOHA. MI30TOIBI.
Anbda-pacnaz. DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITy4yeHue

26.03.2024

bubnmmoreka
IHOK https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HYKJIOHOB B sipe. S nepHble
peakuu. Snepusiii peaktop. [Ipodiemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIEPHOW SHEPTEeTUKHU

02.04.2024

bubnmmoreka
IIOK https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKphITHE
no3uTpoHa. MeTo1bl HAOMIOACHUS U
perucTpamuy 3JeMeHTapHbIX YaCTHII.
Kpyrnslii ctonn «@yHaaMeHTalbHbIE
B3auMOIeHCTBUA. EAMHCTBO usznueckoit
KapTHUHBI MUPA»

02.04.2024

bubnmmoreka
IMOK https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3BE3/bl, MJIAHETHI, UX BUJUMOE JBUKECHHE.
CosiHeuHas cucrema

16.04.2024
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56

Comnnue. ConHeyHas akTUBHOCTb.
Nctounuk sHeprum CosiHIa v 3BE311

16.04.2024

S7

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATENBHOCTH.
BnytpenHee ctpoeHue 3BE3.
CoBpeMeHHbIE NPECTABIECHUS O
IIPOUCXOXKACHNN U 3Botonuu CosHna u
3BE3

23.04.2024

58

Muineunsiii [1yre — Hama ['anakruka.
[Tonoxenne n aBmxenne ConHua B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
AIpax TaJaKTUK

23.04.2024

59

Bcenennas. Pa30eranue ranakruk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.
Meraranaktuka

30.04.2024

60

Hepemennsie mpo6iieMbl aCTPOHOMUH

30.04.2024

61

KonTtponbHas pabota «neMeHTHI
aCTPOHOMMH U acTPO(UZUKH»

07.05.2024

62

Ob6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAIbHON 1
ITHYECKOH cdepax NesTeTbHOCTH YeTI0BeKa

07.05.2024

63
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KapTUHE MHUpa

14.05.2024
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O6o06matromuii ypok. Ponb pusnyeckoi
TeopHH B (HOPMUPOBAHHUHU TIPEICTABICHUN O
(bU3UYECKOI KapTHHE MUpPa

14.05.2024
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66 PesepBHBIi ypok. MaruutHoe 1ose. 1 91.05.2024
DNEeKTpOMarHuTHasE MHIYKIUs
67 Pe3epBHbIit }ipox. Onrtuka. OCHOBBI 1 98.05.2024
CIICIUAJIbHOU TCOPUHU OTHOCUTCIBbHOCTH
68 Pesepnsrii ypok. KBantoBas dusuka. 1 98.05.2024 bubnuoteka
DJIEMEHTHI aCTPOHOMHUH U aCTPOPU3UKH OK https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

1. I'.4. Msxumes, b. b. Byxosues, H.H. Corckuii ®uzuka 10 k1. @usuka 10
kiacc. bazoBblii 1 yrinyOaeHHbIN ypoBeHb. Y4ueOHUK. MockBa. [Ipocselienue,
2020 .

2. 'S, Msaxuies, b.b. byxosues, B.M. Hapyrun ®u3uka 11 kiacc. bazosblii
1 yTiyOJIeHHBIN ypoBeHb. YueOHuK. Mockaa. [Ipocsemenue. 2020 r.

3. A.Il. PermkeBuu. COoopHUK 3a1a4 1o gusuke. Mocksa, [poda, 2005 - 2019
T.

4. Coopnuk 3ama4 no ¢usuke 111 9 — 11 knaccon. CocraButens ['.H.
CrenanoBa. M.: «IIpocsemenue», 1996 r.

5. 3aganus oOpasoBartenbHOTO noptana Pemry EI'D
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2020

2. I'. 4. Maxuues, b.b. byxosues, B.M. Hapyrun ®u3uka 11 kiacc. ba3osslii
u yriayOieHHbI ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

3. A.IL. PeimkeBuu. COopHuK 3a1a4 o gusuke. Mocksa, Jpoda, 2005 - 2019
T.

4. Coopnuk 3ama4 o ¢usuke 11 9 — 11 kmaccos. Cocrasutens ['.H.
CrenanoBa. M.: «IIpocBemenne», 1996 r.

5. 1O.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 kinacc. [Tocobue pis
ob1ieo0pa3oBarebHbIX opranu3anuii. Mocksa. [IpocBemenue. 2015

6. I0.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 kiacc. [Tocobue pis
001eo0pazoBaTeNnbHbIX Opranu3anuii. ba3oBelil U yriyOneHHbINH YPOBEHbD.
Mockaa. [Ipocsemienune. 2017 r.

7. COOpHHK TECTOBBIX 3aJIaHUK JIJIT TEMAaTHICCKOTO M HTOTOBOT'O KOHTPOJIS.
®uzuka 10 knacc. M.: «uremext-Lientp», 2004 r.



8. C.M. Anpapromieukus, A.C. CnyxaeBckuil. ®usnka. «KoHCTpyKTOp»
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9. IToco6ue mis yuurteneit. M.: Ilpocsemenue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. )Kusas ¢usuka: oOydaromias nporpamma. http://www.int-
edu.ru/soft/fiz.html

2. Ypoku pusmku ¢ ucnonb3oBanuem NHTepHeTa.
http://www.phizinter.chat.ru/

3. ®usuka.ru. http://www.fizika.ru/
4. ®uzuka: KoJUIeKIus onbIToB. http://experiment.edu.ru/

5. ®u3uka: 3NEKTPOHHAS KOJUICKIIHS OIBITOB.
http://www.school.edu.ru/projects/physicexp

6. Karanor ccpuiok Ha pecypebl o pusuke http://www.ivanovo.ac.ru/phys

7. becruiatHple 00y4aroliye nporpaMMel o pusuke
http://www.history.ru/freeph.htm

8. Jlabopatopusie paboThl 1o (pusuke. BuptyansHbie 1abopaTopHbIE pabOTHI.

http://phdep.ifmo.ru
9. AanManus GU3NYECKHX MPOIECCOB 00bsICHeHUAMU. http://physics.nad.ru
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