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IHHOACHUTEJIBHASA 3ATINCKA

[Mporpamma 1o ¢u3uke 06a30BOr0 YpOBHS Ha YPOBHE CpeIHEro o0mero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOM mporpammel, mpenctaBieHHabix B DPI'OC COO, a Ttakke ¢ yd4éroM
denepanbHON paboyeidl MpOrpaMMbl BOCHUTAHHS W KOHICIIIMU MPENoJaBaHusl y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®denepanuu,
peaTHM3YIONIMX OCHOBHBIC 00pPa30BaTEIbHbIC IIPOrPAMMBI.

Mertoauyeckne  pPEeKOMEHJIAIMU IO  HMCIOJIb30BaHHIO  HU(POBOTO
O60py,HOBaHI/I$I HCHTpA 06p3.30BaHI/I$I «Touxka pocTta» CCTCCTBCHHO-HaquOﬁ
HAIPaBJIEHHOCTU C IIEJIbIO BBISABJICHUS, TOAJCPKKH U PA3BUTHUSL CIIOCOOHOCTEH U
TaJIAHTOB y I€TEU U MOJIOJAEKH.

- mucbMo Ne256 ot 31.03.2023r KAY AIIO AUPO umenn A.M.Tonoposa

CopnepxaHue mporpaMMbl Mo (DU3HMKE HampaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usznke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATeIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusaM OI'OC COO k miIaHHpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METaNpeAMETHBIM
pe3ynbTaTaM OOyueHHus, a TaKXKe YYUTHIBAET HEOOXOJMMOCTh pPEaJU3al[MH MEKIPEIMETHBIX
CBs3eM (U3MKU C €CTEeCTBEHHO-HAayYHbIMU Yy4eOHbIMU mpenmeTamu. B Heil ompenensiorcs
OCHOBHbIE 1IeIM U3ydyeHUs: (U3UKH Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yibTaTbl OCBOCHMS Kypca (HM3UKU: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

® IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (pU3MKH Ha 0a30BOM ypOBHE, B TOM UHCIIE

IIPEIMETHBIE PE3YNIBTAThI IO TOAaM OOyUYEeHHUS;

e cojepxaHue ydeOHoro nmpeamera «Pu3nkay» 1o rogaM oOydeHHUs.

dusmka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbl, BBICTYIIAsl B KAYECTBE y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarolleM MUpE.
HIkosnbHBIH Kypc (U3MKM — cHCTEMOOOPa3ylOUIMi Ui €CTeCTBEHHO-HAYyYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMueHr, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Mcmonb3oBaHuEe W aKTHBHOE
IpUMEHEHHe (QU3MUECKUX 3HAHUN OINpeAessieT XapakTep M Ppa3BUTHE PA3HOOOpa3HBIX
TEXHOJIOTUH B cdepe HSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJY4YEHHS HOBBIX
MaTepHalloB C 3aJJaHHBIMU CBOICTBaMU U Ipyrux. MzyueHue pU3MKU BHOCUT OCHOBHOMW BKJIaJ B
(bopMupoBaHHE €CTECTBEHHO-HAYUYHOM KapTUHBI MHpa 00ydaromuxcs, B GOpMUpOBaHUE YMEHUI
IPUMEHATh HayYHbIH METOJ O3HAHUS MPH BBIOJHEHUU UMU YU€OHBIX UCCIICJOBAHUM.

B ocHOBY kypca ¢u3uku i ypoBHS cpelHero o0mero o0pa3oBaHus NOJOXKEH psj UieH,
KOTOPBIE MOKHO PacCMaTpHUBaTh KakK IPUHIUIIBI €0 OCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEHl KypcC SBISETCS JOTMYECKH 3aBEPLUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCeX pa3fiesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOM, Tak U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (PU3UKU 00beAMHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBusercs (opMupoBaHHME NpPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.



Hoes eymanumapuzayuu. E€ peanuzanus NpeanosaracT MCIOJb30BaHUE T'YMaHUTAPHOTO
noTeHnuana (pu3n4Ieckoil HayKu, OCMBICIICHUE CBS3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU MPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc GU3MKu mpeanoiaraet 3HakoMCTBO C HITMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBSAIIEHHBIX AKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTUEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHS MPOOIIEM PAllMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOM 0€3011aCHOCTH.

CrepXHEBBIMHU DJIEMEHTaMHU Kypca (HU3UKM Ha YpOBHE cpemHero oOmiero oOpa3oBaHUs
SABIAIOTCS (u3nyeckue Teopuu ((GOpMUPOBAHME TMPEACTABICHUI O CTPYKType MOCTPOEHUs
¢uznueckoil Teopuu, posik (YyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MIPEJICTAaBICHUSIX O NPUPOJIE, TPAaHUIAX MPUMEHUMOCTH TEOPHi, JUIsl ONHUCAaHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeTeIbHOCTHBIN MOAX0/1 B Kypce (PU3UKU peann3yercs Mpexae BCEro 3a cuér
OpraHM3aliy 3KCIEePUMEHTAIbHON JesTeNbHOCTH oOyvaromuxcs. [y 6a30Boro ypoBHsSI Kypca
(GU3MKM — ATO HCIOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
a0OpaTOPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke OOBeAUHEHBI B OONIMN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JUII KOHTPOJIE M OLIEHKH, OCYIIECTBIISIETCS Yy4YaCTHMKaMH 00pa30BaTeIbHOIrO
rpolecca UCX0/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaObuHeTta gusuku. [Ipu 3Tom
obecrieunBaeTcs OBJIaJiIeHHE OOyJalONIMMUCS YMEHHSIMH HPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHME yAenseTcsl peuIeHUI0 pacyETHBIX M KaueCTBEHHBIX 3a1ad. [Ipu stom
JUIA pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJAEIBIO,
MO3BOJISIFOIIME MPUMEHSATh W3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHUS U3 pa3HbIX pa3aesoB. J{Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Karolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu Ijsl CUTyalluu TNPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHmsiMu DPI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHnI0 yueOHOro mpoiecca 0a30BbIH YpOBEHb Kypca (DM3MKH Ha YpPOBHE CPEIHETro
oOmiero o0pa3oBaHUs JOJKEH M3Y4aThbCs B YCIOBHUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIOBUSX MHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO UKiIa. B xabunere
(bu3MKKN 10KHO OBITH HE0OX0aUMOE T1abopaTopHOEe 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpamMMe Mo (U3MKE YYECHHYECKHX MPAKTUYECKUX paboT H JAEMOHCTPalMOHHOE
obopynoBaHue.

JleMoHCTpalMoHHOe 000pyaoBaHHE (OPMUPYETCS B COOTBETCTBUM C MPHHLUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHeunBaeT MOCTAHOBKY MEPEUUCIIEHHBIX B MIPOrpamMMe 1o
¢u3nKe KIIOYEBBIX JAEMOHCTpAalMi A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLECCOB,
SMIMPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHU.

JIaGopaTtopHoe 00OpyAOBaHHE Al YYEHHYECKHX IMPAaKTUYECKHX paboT (Gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecmeyuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKTHI J1abOpaTOpHOTO OOOpYJIOBaHUS JOJKHBI OBITh



MOCTPOEHBI HAa KOMIUIEKCHOM HCHOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX J1JAOOPATOPHIl.
OCHOBHBIMH TIETISIMH U3Y4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:

¢dbopmMupoBaHMe HHTEpeca M CTPEMJICHHS OOYy4YalOMMXCS K HAyYHOMY H3yYEHUIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUH O HAydyHOM METOJe TO3HAaHUSA U (HopMUpOBaHHE
WCCIIEI0BATENIHCKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

(bopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHHS
MaTepuH U HyHIAMEHTAILHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHue yMEHH OOBSCHATH SBJICHHUS C UCIIOJIBb30BaHUEM (DPU3NUYECCKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeIbCTB;

(dbopMupoBaHHEe TPEICTABICHUN O PO (PU3HMKH JUI Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH W TEXHOJIOTHH.

JlocTiokeHne 3TUX Ienel oOecreyrBaeTcsi PEelIeHHeM CIEAYIOINX 3a/1ad B IIpoIecce
M3y4YeHUs Kypca (U3NKU Ha YPOBHE CPEHETO 0OIIEero 00pa3oBaHus:

pHOOpeTeHne CUCTEMBI 3HAHUM 00 oOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PU3HUKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(U3KKY U 3JIEMEHTHI acTPO(U3HKY;

(¢bopMHupoBaHME YMEHUN TPUMEHATH TEOPETUYECKHEe 3HaHWUS Ui OOBSCHEHHS
¢busznueckux SBICHUM B TpUpPOJE W JUIA TNPUHATHS NPAKTUUECKUX pELIeHUH B
MOBCETHEBHOM JKU3HH;

OCBOEHHME CIIOCOOOB pEIIEHUS pPa3jIMYHbIX 3aJad C SBHO 3aJaHHON (QuU3HUECKOH
MOJIENbIO, 3a/ad, MOJPa3yMEBAIOLUIUX CaMOCTOSTEIbHOE CO3JaHHe (PU3HUYECKOH
MO/JIENH, a/IeKBaTHON YCIIOBUSAM 3a/1a4H;

NOHMMaHUE (PU3NYECKUX OCHOB W HNPUHIMUIOB JEUCTBUS TEXHUUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAZICHUE METOJaMM CaMOCTOSTENIHOIO IUIAHUPOBAHUS M IPOBEIEHUs (PU3NYECKUX
SKCIEPUMEHTOB, aHalIM3a W  UHTepUpeTrauuu  MHPOpPMALUHU,  ONpeAeIeHus
JOCTOBEPHOCTH IOJyYEHHOTO pe3ysIbTara;

CO3/IaHU€ YCIOBUHU JUISL pa3sBUTHUs YMEHMH IMPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKON
NeSATeIbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIil ypoBEHb) Ha ypOBHE CpeAHEro oOmiero oopazoBaHUs
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmoo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme no Gpusuke rnepeueHs J1ad0paTOpHBIX U MPAKTHUECKUX PaboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YYHMTEIb JEJaeT BBHIOOp MpOBeAeHHUS TabOpaTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHAWBUAYAJIbHBIX ocoOeHHOCTEHN o6yqafomnxc;1.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mO3HaHUsA OKpyxarouero mupa. Posb
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS PUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI ¥ TeOpUH. | paHUIIBI TPIMEHUMOCTH (PU3MUECKIX 3aKOHOB. [IpHHITHIT COOTBETCTBUSI.

Ponmp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENbHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATUHKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTOo JABMWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. ClIoKEHHE TepEeMEIICHI 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[[BwkeHHe MaTepHalbHOM TOYKMA M0 OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, ABHKECHUE
CHapsJ0B, LIEMHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILTFOCTPALIMS KHUHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>keHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MNYTAMH,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxkeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Tpunnun otHocurenbHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIMANbHbBIE CHCTEMBI
oTc4Yéra.



Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuanibHOM TOUKHU. TpeTuii 3akoH HproTOHA [17151 MaTe€pUaIbHBIX TOYEK.
3akoH BceMupHOTO TaroteHus. Cuna tspkectd. [lepBas kocMuueckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuiia TpeHus nokos. Koaddumment tpenus. Cuiia conpoTHBIICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTH WJIH Ta3e.
[TocrynarensHO€ 1 BpamaTeIbHOE JBUYKEHHE a0COMIOTHO TBEPJOTO TEa.
MoMeHT cuIbl OTHOCUTEIBHO OCH BpamieHusa. [lnedo cumbl. YcinoBuUs paBHOBECHS
TBEPAOTO Tea.
TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TOAIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBrnenne nHepLUUH.
CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.
Bropoit 3akoH HeroTona.
N3smepenue cui.
CrnoxeHnue cuil.
3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JA€(POPMAIIHH.
HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.
CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.
VYcnoBus paBHOBecust TBEPIOTO Tenna. Buabl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIMX B MPYKHHE U PE3UMHOBOM
oOpasiie, oT ux aedopmariuu.
HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.
Tema 3. 3aKoHbl COXpaHeHUsn 8 MeXaHUKe
Nmmynsc MatepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHbIX ToueK. MIMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAHEHUS UMITyJIbca. PeakTHBHOE IBUKEHUE.
PaboTa cunpl. MOIIHOCTE CHJIBL.
Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.
[MoTenmmaneHas sueprus. [loTeHnranpHas 3Heprus ynpyro Ae(opMUpOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.
[loTeHnmanpHble U HENMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUU.
VYrpyrue u Heynpyrue CTOJKHOBEHHUS.
TexHuueckre ycTpoNCTBa U NMPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KOMNEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.
Jemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBMXKEHUE.
[lepexon mOTeHIMATBHON SHEPTUU B KHHETHUECKYIO U OOPATHO.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

I/I3yquI/Ie a0COJIIOTHO HEyHpyroro yaapa € IMINOMOHIbKO [ABYX OIWHAKOBBIX HHTAHBIX
MAassTHHUKOB.



HccnenoBanue cBsi3u pabOThl CHIBI C M3MCHCHHEM MEXaHUYECKOW JHEPTHH Tella Ha
MIpUMeEpE PACTSHKEHUS] PE3UHOBOTO XKI'yTa.

Paznen 3. MoaekyasipHas Gpu3uKa U1 TEPMOJIUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nBwkenue. uddysusa. Xapaktep IBUKEHHS U B3aUMOJCHCTBUS YaCTHIL
BelmiecTBa. MoJieu CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepsl Mosekyl. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenscus.

Mogens upeansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-KHHETUYECKON TEOpUur
UJeaNbHOTO Ta3a. AOCONIOTHAsh TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIIOBOrO JABWKEHHWS dvactul rasza. Illkama temnepatyp KensBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UIACaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ 'paduyueckoe mpeacTaBlIeHHe U30TPOIECCOB: N30TEPMa,
n30x0pa, nzobapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OmbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHME BeEmIecTBa, ¢oTorpaduu MOJEKyI
OPraHNYeCKUX COCTMHEHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBFKCHHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WIUTIOCTPUPYIOLIAsk IPUPOJLY IABJICHHUS ra3a Ha CTEHKU COCyAa.

OnBIThL, HJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UICATBHOTO I'a3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MepeHud o0BbéMa
KOMHAThI, JABJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crocoObl e€ u3MeHeHusi. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprusi 0HOATOMHOTO
UJeanbHOTO Ta3a. Buael Temonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JelIbHAast
TEII0EMKOCTD BellecTBa. KoJinuecTBO TEIIOTHI MPHU TEIUIONEepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBobiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTrO 3aKOHA TEPMOIUHAMUKY K M3ompolieccaM. [ padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCcTh MpoIIecCOB B MPUPO/IE.

TennoBsie Mamuubl. [IpuHune! qeiicTBus TemaoBbix MamuH. [IpeoOpasoBanust sHepruu B
TEIUIOBBIX MamwuHax. Koadduiment noneznoro aeictBus TeroBoit Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOUIBHUK, KOHTUITHOHED.

Jemoncmpayuu

W3MmeHeHne BHYTpEHHEW HSHEpruu Tela TpPU COBEPIIEHUU pabOTHI: BBUIET MPOOKH W3
OYTBIJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue >Qupa B JATYHHOH TPYyOKe MyTEM
TpeHus (BUACOAEMOHCTpALIU).



N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja Ipu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY PacIIMPEHUIO BO3/yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Mojienu apoBoii TypOUHBI, IBUTATEIIsE BHYTPEHHETO CrOPaHuUsl, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Vcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BJIAXXHOCTh Bo3ayxa. HaceleHHbIN nap. YaenbpHas TerioTa mapooOpa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSL.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Tena. AHU30TPOIIUS CBOMCTB KPUCTAJIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue u Kpuctainuzauus. VY aeiabHas
TeruioTa miasyeHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa W MNPAKTHUYECKOE IPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM  TOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npyu moHM>KEHHOM JIaBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

Habnmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

H3Mepenne 0OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

Pa3znen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

DneKkTpu3anusa Tel. OJEeKTpu4eckuil 3apsan. JlBa BHAAa SIEKTPUYECKUX 3apAJIOB.
[IpoBOAHMKH, AUBIEKTPUKH U MOJTYPOBOAHUKN. 3AKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

Bzaumoperictue 3apsgoB. 3akoH Kymona. TodeuHblid  3JIEKTpUYECKH  3apsjl.
Onektpuyeckoe mnoje. HampsxéHHocTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKUX MOoJIeh. JINHNN HAaNnpsHKEHHOCTU AJIEKTPUUYECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro rmousid. I[loTeHmman. Pa3HOCT MOTEHIMANOB.
[IpoBOAHMKY M AMDIEKTPUKH B AJIEKTPOCTATUYECKOM I0JI€. Ju3nekTpruueckass IpOHUIIAEMOCTb.

OnekrpoéMkocTh. KoHpeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOMCTBA M IMPAKTHUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
arrapar, CTpyMHbIN [IPUHTED.

Jemoncmpayuu

YeTpoCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmMoselicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3aliuTa.

JIMnIIeKTPpUKY B 3JIEKTPOCTATHYECKOM II0JIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaJu IUIACTHH,
paccTOsHUS MEXAY HUMH U JUAJIEKTPUUECKON IIPOHUIIAEMOCTH.

DOHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DneKTpUUYeCKUil TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma a5 ygacTka LIETH.

DnexTpuyeckoe COIPOTUBJICHUE. VYaensHoe COIIPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaLIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

PaboTa snexkTpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIasl CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa st
MOJTHOM (3aMKHYTOM) 3eKTpuueckoit nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX TyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOJUMOCTb IMOIYIPOBOJHHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoIHUKOBBIE TPHUOOPHI.

DneKTpuuecKuii TOK B pPacTBOpPAaxX M pacilaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOManus. DIEKTPOIU3.

OnekTpruyecknil TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSATENBHBIN pa3psia. MoaHus.
[Tna3ma.

TexHuueckre yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKHM TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHl, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPbl U (HOTOPE3UCTOPHI,
ITOJIYIIPOBOIHUKOBBIN INOJ, FaIbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIPSHKCHUS.

3aBUCUMOCTh COIPOTUBIICHUS] LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAAH
MIOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMelaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMmoe m3MepeHue 3aeKTpoABUKYyIIeld cuibl. KopoTkoe 3aMblkaHHME TalbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSSI TPOBOJAUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue  JNEKTPOABIDKYIEH CHJIBI MCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTHBIICHUS.

Habnronenue snexrpoinsa.

MexnpeamerHbie CBA3U

Nzyuenne xypca ¢usuku 06a3oBoro ypoBHS B 10 Kkiacce OCYIIECTBISETCS C Y4ETOM
coJiepKaTeNbHbIX MEKIIPEIMETHBIX CBsi3el C KypcaMHM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.



Mesicnpeomemnvie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAyYHOTO ITO3HAHMS:
SBJICHUE, Hay4dHbId (akt, rumore3a, Qu3nMyeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOJICHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl YypaBHEHMH, JHUHeWHas ¢(yHKuus, mnapabona,
runep0oia, uxX rpauKu U CBOHCTBA, TPUTOHOMETpUYECKUE (PYHKINU: CUHYC, KOCUHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbl M HX IPOEKIHMH Ha OCU
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: mexannyeckoe JIBIDKEHHE B JKUBOW mpupojie, TudQy3us, 0CMOC, TEILIO0OMEH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEPENIAUH, TEIJIOBOE PABHOBECUE), SJIEKTPUUECKUE SBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLMALINS, TalbBaHUKA.

T'eoepagpus: BIaxHOCTH BO3yXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHNE IBUKEHUH C UCIIOJIb30BAHMEM MEXaHU3MOB, YUET TPEHHUS B
TEXHMKE, TOJIIMIHUKK, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHMKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MAaTepHalIOB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocTrosiHHbIE MarHWTHl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoM uHAyKuu. [[puHIUI Cynepno3uiiui MarHuTHBIX MoJied. JIMHUKM MarHUTHOM
nHAyKuuy. KapTuHa TuHUN MarHUTHOM MHIYKIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarsuTHO€E MoJiIe IPOBOJHUKA C TOKOM. KapTuHa JNWHMNA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanMoaelicTBrue MPOBOTHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIEKTpOMAarHUTHOM uHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTpOABUKYILAS CUJIA MHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMU Papanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAsS CUJAa WHAYKIUU B IPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJIE€HME CAMOMHAYKIMH. DJIEKTPOABUKYILAS CUIIa CAMOUHIYKIUU.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIIEKTPOMArHUTHI, JIEKTPOBUTATENb, YCKOPUTEN 3I€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.



OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMA MarHUTHOTO HOJIS.

B3anmonelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBMKYIIEH CUIIBI MHIYKIIUM OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MIOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBiaeHUs 3J1€KTPOMArHUTHOM MHIYKIIMH.

Paznea S. KosredOanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMoOHHMUYECKHe
konebanus. Ilepuon, uwacrora, ammautyga U (asa koneOanui. [IpyXKMHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMoHHUYecKuX KosieOanuil. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenpupiii kOHTYp. CBOOOIHBIE SJICKTPOMATHUTHBIE KOJIEOAHUS B HJICATHHOM
KoJjeOaTeNbHOM KOHType. AHAJOTUsS MEXKIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
kosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTUHM B UACATHLHOM KOJIeOaTeITbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojieOaHUSX. BbIHYKIeHHbIE MEXaHHYECKHE KOJIeOaHMUs.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHMsI.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepenaya U MOTpeONiEHHWE DIEKTPUUECKONW SHEPIHH.
OKOJIOTMYECKME PUCKU TP MPOU3BOACTBE 3ieKTpos3Hepruu. KynbTypa w#cnosip3oBaHus
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, JIMHUHU AJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeIbHOM CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

Habmronenue 3aTyxaromux KouaeOaHuii.

HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIEOAHHUS.

OcmuinorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa W HampsOKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHUHA.

Pe3onanc npu mnocnenoBaTebHOM COEOUHEHUU PE3UCTOPa, KAaTYyIIKHM WHAYKTUBHOCTH U
KOHJIEHCATopa.

Mogenb TUHUAM 3IEKTPOIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol



HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAITBIX KOJIEOaHHH Tpy3a HA HUTHU OT JTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOT0 TOKa B IENM M3 IOCIEAOBATENIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60IHbL

Mexanuveckue BOJIHBI, ycioBus pacupoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
W juuHa BoJIHBL. [lomepednple W MpoJosibHBIC BONHBL. MHTepdepeHmms u Tudpaxus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3JIYyYCHHS JJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanusi BeKTopoB E, B, V B snexkrpomarnutHoi BojHEe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HHUE, TMpeJoMJIeHne, ToJispu3anus, audpaxmus, wuatepdeperius. CKopoCcTh
AJIEKTPOMArHUTHBIX BOJIH.

[lIxana >meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHE SJEeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpunHIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEebl.

TexHuueckne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPAa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaauONpUEMHHK, TEIEBU3O0D,
anTeHHa, Tenedpon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmomnieecs Teno kak HCTOYHHK 3BYKa.

Habntonenue oTpaxxeHus U MpeaoMIICHUS! MEXaHUYECKUX BOJIH.

Ha6mronenue narepdepeHuy u AU pakiiui MeXaHUIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnronenue cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOWCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHetHOE paclpoCTpaHEHHUE CBETa B OJHOPOJAHOU Cpele.
JIyud cBeta. ToyeyHBI ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300paK€HU B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI MPENOMICHHS CBeTa. AOCONIOTHBIM  MOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHblii yroj MOJHOIO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CrnoxxHblil coctaB 6eoro ceera. Ler.

CobOuparoniue u paccewBaroiye JHH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE U
OTITUYECKasi cuiia TOHKOU JNUH3BL. [locTpoeHre n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIINX
nrH3ax. Popmysa TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBass onrtuka. WuTepdepeniuss cBera. KorepeHTHble HUCTOYHUKU. Y CIOBUA
HaOIIO/IECHUS] MAKCUMYMOB M1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT JIBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.



Hudpakmuss  cBeta. Judpakunonnas pemérka. YcaoBHE HaOMIOJACHUS TJIaBHBIX
MaKCHUMYMOB TIpH TaJICHU MOHOXPOMATHUYECKOTO CBETa HA JU(PPAKIUOHHYIO PEHIETKY.

ITonspuzanus ceera.

TexHudeckne yCTpOWCTBa W MPAKTHYECKOE MPUMEHEHHWE: OYKH, Jymna, (oToarmapar,
MPOCKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, JUQPAKIMOHHAS
peLIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE pacmpocTpaHEHUEe, OTPAKEHHE U MpelomiieHHe cBera. OnTudeckue
pHUOOPHL

[lonHoe BHyTpeHHEE oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

Mogenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nuntepdepeHiiuu crera.

Ha6mronenue nudpakiuu certa.

HaGnronenue aucnepcun certa.

[Tony4yenue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIBIO AUPPAKIIUOHHON PEILIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTta.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHUH OTHOCHTEJILHOCTH

['panuubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TeopuHu
OTHOCUTENIbHOCTH: HMHBApUAHTHOCTH MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEJIBHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHE BPEMEHU U COKpAIllEHUE JTUHBL.

DHEPrusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € YJHEPrUeH U UMITYJIBCOM PENIITUBUCTCKOMN YaCTUIIbl. DHEPrus MOKOsL.
Pasznen 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Imanka cBsi3u SHEPTHHM (POTOHA C €0 YACTOTON. DHEPTUS U HUMITYIIHC
¢dhoToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. Ombitet A. I. CroneroBa. 3aKoHbI
doTorddekra. YpaBHenue DiiHmTeitHa st potoaddekra. «Kpacnas rpanuna» poroaddexra.

Hasnenune cBeta. Onbitel I1. H. JIeOGenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texuuueckue yCTpONCTBA M MNpaKTHUYECKOE MNpUMEHEHHe: (POTo3IeMEeHT, (HOTOJATUUK,
coJIHeYHast OaTapesi, CBETOIUO/I.

Jemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBO MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -yactui. [lnanerapHas
mozens aroma. [loctymarel bopa. M3nydenue u mornomieHne GOTOHOB MpPU MEPEX0je aroma ¢



OJIHOTO YpPOBHSI 3HEpruuM Ha apyro. Buapl crekrpoB. CHeKkTp YpoBHEH 3HEpruuM aroma
BOJIOPOJA.

BounnHoBbie cBOMcTBa yacTull. BosHbl ne bpoinsa. KopryCkynssipHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYXJECHHOE U3Jy4CHHUE.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTpPaJbHBbIM aHAIIN3
(ceKTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habmroienue nuHelyaTbIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HaGmronenue nuHeHyaToro crexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI,  JIOKa3bIBAIOLUME  CJIOXHOCTh CTpOCHHS  sfpa. OTtkpbiTHE
paaunoaktuBHOCTH. OnBITH Pezepdopaa no onpeneneHno cocraBa paJioaKTUBHOTO H3IIy4EHUS.
CaoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paIuoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OtkpbiTue TpoTOHa W HeiTpoHa. Hyxionnas monens siapa [eiizenGepra—liBanenko.
3apsn sapa. MaccoBoe unciio sapa. M30Tormnsl.

Anbba-pacniag. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZMoaKTUBHOTO pacmaja.

DHeprus cBS3U HYKJIOHOB B sifpe. AnepHblie cuibl. Jledekt Macchl siipa.

Snepubie peakuuu. Jlenenue u CUHTES sEp.

SAnepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOieMbl W TEPCIEKTUBBI  SAECPHOU
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.

DnieMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaJIbHBIC B3aUMOICUCTBUSA. EMMHCTBO u3nyuecKkoi KapTHHBI MUpA.

TexHnueckne ycTpoMCTBAa M NPAKTHUYECKOE MPUMEHEHHE: NO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToOMHas boMOa.

Jlemoncmpayuu

CuéTunK HOHM3UPYIOUIUX YaCTHUII.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

HccnenoBanue TpekoB YacTHIl (110 TOTOBBIM GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMMH M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHomuu. IlpuknagHoe U MHPOBO33PEHUECKOE  3HAUCHHE
ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Cospe3ausi, spKue 3BE3/bI, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHua u 3BE3NM. 3BE3IBI, UX
OCHOBHBIE XapaKTEpUCTUKHU. JMarpamma «CHEKTpaJbHBI KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJisi 3BE3] TJIABHOU
MIOCJIEOBATENbHOCTH. BHyTpeHHee crTpoeHne 3BE34. CoOBpEeMEHHBIE IPEACTABICHUS O
MPOUCXOKACHUH U 3BOJIOIMK COJIHIIA U 3BE3. DTambl )KU3HU 3BE3L.

Mnineunsiii [TyTs — Hama I'anaktuka. [lonoxenne u neuxxkenne CoisHua B I'anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siIpax rajJakTUK.



Bcenennas. Pacmmpenune Bcenennoil. 3akon Xa00ma. PasOeranme ramaktuk. Teopus
Bbosbmioro B3peiBa. PennkroBoe usinyyeHue.

MacmraGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habnronenust HeBOOPYXEHHBIM TJ1a30M C MCIOJIB30BAaHUEM KOMITBIOTEPHBIX HMPUIOKEHUIN
JUI OTIPEJIENICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOTo Noymapus U sipkue 3BE3/bL.

Ha6nronenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O0o0maroniee NoOBTOpPeHUE

Ponp ¢u3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTMYECKOW, COIUAIBHON W
TUYECKOM cdepax [esATEIbHOCTH UYelIOBEKa, pPOJdb U MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoib (U3NYECKOM Teopu B (QOPMHUPOBAHUU
Mpe/ICTaBIeHUH 0 (PU3NYECKOI KapTHHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpPaA B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHUI O IPUPO/IE.

MexnpeamerHble CBSI3U

N3yuenne kypca ¢uzuku 06a30Boro ypoBHS B 11 Kimacce OCyIIEeCTBISETCS C y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouwsmusi, CBS3aHHbIE C HM3YYEHHEM METOJIOB HAay4HOTO IO3HAHUS:
sBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/IEHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETPHUUYECKUE (YHKIHUH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOpPBl M HUX
IIPOEKLUH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, NPOM3BOJAHBIE 3JIEMEHTapHBIX (DYHKLHUH,
MPU3HAKY OJ00US TPEYTOIBHUKOB, OTIPEAEICHUE IIOLAAN IUNIOCKUX Uryp U 00bEMa Tell.

Buonoeus: snexrpuueckue SBIEHUS B JKMBOM Npupoje, KojeOaTelbHbIE IBH)KEHUS B
KUBOW HpPUPOJE, ONTUYECKUE SIBICHMS B JKUBOW INpHUpOJE, AEHCTBHE paaualid Ha >KHUBbIE
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJN, KpUCTaJUIMUECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIN3.

l'eocpaghus: marHuTHbBIE NOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, GoTochEMKA 3eMHON
IIOBEPXHOCTH, MPE/ICKA3aHUE 3EMIICTPACEHHH.

Texnonoeusa: NTUHUM 3IIEKTpoIepeaay, reHepaTop MEePEMEHHOTO TOKa, 3JIEKTPOABUraTEb,
MHAYKIMOHHAs Ie4b, pajap, paJuoNpUEMHMK, TEJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
IIPOEKILMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas baTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOro mpeamera «Dus3mka» Ha ypoBHE CpeaHETr0 OO0IIero oO0pa3oBaHHS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4aIONIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TMO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M OMBITAa JCATCILHOCTH B IPOIECCE peaTn3alliii OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOydYalOMmerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MIPUHATHE TPATUIIUOHHBIX OOIEYETOBEUSCKUX TYMAHUCTHUSCKAX M JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOU NEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOopMUPOBAaHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIIICHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JIOCTH)KCHHSM POCCUHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI M [ICHHOCTH, B TOM YHCJIC B JICATCILHOCTH Y4EHOTO;

OCO3HaHHE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpPEC K pa3iudHbiM cdepaM Tpo(eCCHOHATBHOW JCATCIBHOCTH, B TOM YHCIIE
CBS3aHHBIM C (UM3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO U caMO0Opa3oBaHUIO B oOrmacTu (U3MKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHWE TJI0OATBPHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1[eJei yCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA;



pacIiupeHue OMbITa JACATEIbHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHMS:

cOPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3HUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOU JIEATEIHHOCTH, TOTOBHOCTh B MPOIECCEe M3YUeHUsT (DU3HKU
OCYILECTBIISTh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO NCSITSIbHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS
Ba3oBble 1ornyeckue qeicTBUs:

CaMOCTOSITENIBHO (POPMYJIMpOBaTh W aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 331aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTeIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATH PUCKH TIOCIICICTBUAN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINIOJHATE PAbOTy B YCIOBUAX PEATBHOTO, BUPTYAIBHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAyYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHSATHSAMH W METOJIaMH (DU3NYIECKOMH
HayKH;

BJIAJICTh HABBIKAMH YUeOHO-HMCCIIEIOBATEIBCKON M MPOEKTHON JAEATENILHOCTH B 00JacTh
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pEIIeHUs 3a71a4d
(U3NIECKOTO COACPIKaHMS, TPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO IOJYYCHHIO HOBOTO 3HaHUS, €r0 HHTEPIPETAIUH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHTYallHUsAX, B TOM 4YHCIE TpU
CO3/IaHUHU y4EOHBIX IPOCKTOB B 00J1aCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ peIIeHHs, HAXOJWUTh apryMEHThl JUIS JOKa3aTelbhCTBA CBOWMX YTBEPIKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBaTh IMOJIYYCHHBIE B XOJC PCLICHUS 3aJauyd pPe3yJbTaThl, KPUTHYCCKH
OILICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHECHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3aJlaud B 0Opa30BATEIbHOU JEATEIILHOCTH, B
TOM YHCJIIE IPH U3Y4EHUH (PU3HKH,

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIbBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMU TOJydeHHUs WH(popMaru (GU3NYECKOTO COACPIKAHUS M3 MUCTOYHUKOB
pa3HBIX THIOB, CAMOCTOSITENTBHO OCYIIECTBJISATh IOUCK, aHalIW3, CHUCTEMAaTH3alUi0 U
WHTEPIPETANIO HHPOPMAIIH PAa3TUYHBIX BUOB U (POPM MpeaCcTaBICHUS;



OLICHUBATh JJOCTOBEPHOCTH WH(POPMAIINH;

UCIOJBb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPraHM3ALMOHHBIX 3a/1ad C COONIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHns, PaBOBbIX U
ATUYECKHX HOPM, HOPM HH(OPMAIIHOHHOHN 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKaHHs B PA3NUYHBIX (opmarax ¢ yd€Tom
Ha3HAuYeHUs WHPOpPMAMKM W LEJNEeBOM ayAMTOpWUH, BBIOMpas ONTUMAIBHYIO (QOpMY
MPEJCTAaBICHNUS U BU3yAIN3alNH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaxX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IMKTHBIX CUTYalluil U CMSr4aTh KOH(MINKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON pabOThI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEMCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA;

MPUHUMATh L€ COBMECTHOW JesTeNbHOCTH, OpPraHM30BBIBATH M KOOPAWHUPOBATH
NEUCTBHS MO €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JIEWCTBHUM, PACHPENENATh POJHA C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B pPAa3JIMYHBIX CHTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH pPEHICHHs] Pacu€THBIX W KAaYeCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANIOYTCHUH;
JieNiaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLIEHHUBAaTh
COOTBETCTBHUE PE3YJbTATOB LIEISIM;
BIIJIETh HABBIKAMU MMO3HABATEIHHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBUIA
Y MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YJITATOB U OCHOBAHUI;
WCIOJIb30BaTh MPHUEMBI pe(pIIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX CHHXKEHUIO;



IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX IIPUA aHAIU3E PE3Yy/IbTAaTOB ACATEIbHOCTH;

MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mporiecce OCTHKEHHS TUYHOCTHBIX PE3YJITATOB OCBOSHHS MTPOTPaMMBbI IO (PU3UKE IS
YPOBHSI CpeJHero obmiero oopa3oBaHusi y 00y4yaromMUXCs COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
UHTEJUIEKT, IPEANoJaraiomui chopMUpPOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAIILHON cpephl, OBITH YBEPEHHBIM B cebe;

CaMOPETYJINPOBAHMS, BKJIFOYAOLIETO CaMOKOHTPOIJIb, YMEHHUE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHUE, CIIOCOOHOCTh agalTHPOBATHCS K OSMOLMOHAIBHBIM
W3MEHEHUSIM U IPOSBIATH THOKOCTb, ObITH OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHBAIMM, BKJIKOYAKOLIEH CTPEMJICHME K JOCTHKEHHIO LEIU U YCIEXY,
ONTUMU3M, HHAIIMATUBHOCTh, YMEHUE JEMCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYLIECTBICHUH OOILEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOILIEHUS C APYTUMU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiaTth KOHQIUKTHL

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAy4YHOM KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHMW, B MPAKTUYECKOU
NesITEIILHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHsS] H3YUYEHHBIX (PHU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUUalbHas CUCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TENIO0, MACATbHBIA Tra3, MOIENIU
CTPOEHHMS Ia30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIN AIEKTPUUECKHUH 3aps] NpPH pEUICHUU
buznueckux 3auay;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MpOIlecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE MaJeHUE Tell,
JIBUKEHHE 10 OKPY)KHOCTH, HHepuLus, B3aumojeiictBue ten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tell MpU HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, HCIIapeHHe, KOHACHCAllUs, TNIaBIIEHUE, KPUCTAIITN3allu,
KHUIIEHUE, BIAXXHOCTb BO3/YyXa, MOBBIICHUE JABJICHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPbITOM
COCyJle, CBfA3b MEXIYy IapaMeTpamMu COCTOSHMS ra3a B H30IpOLieccax, JJIEKTpU3auus Ted,
B3aMMOJICIICTBUE 3apAJIOB;

OTHCHIBAaTh MEXaHWYECKOE JIBIKEHUE, MCIOb3Yysl (PU3UYECKUE BEIMUYMHBI: KOOPAMHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJa, UMIYJIbC Tella, KHHETUYeCcKas
SHEprus, MOTEHIHaJbHAs SHEPrus, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICI MHCIOJB3YEMBIX BEIMYUH, HX
0003HAueHMsI U €JMHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BETHUUHY
C IpYrUMH BEIMYNHAMY;

ONMCHIBATh W3YyYEHHBIE TEIUIOBBIE CBOICTBA T€l M TEIUIOBBIE SBJICHUS, HCIOJb3Ys
¢u3nyeckue BENWYHMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKash HSHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEJHEKBAJpaTHUYHAsi CKOPOCTb MOJIEKYJ, KOJIHMYECTBO
TEIJIOThI, BHYTPEHHSISI SHEPrusi, padoTta rasza, KodQQUIHUEHT MOJE3HOro IEHCTBUS TEIIOBOTO



JIBUTATENIS; IPU OTMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICIT HCIIOIB3YEMBIX BEIUYHH,
ux OOO3HAYEHHWS W EIUHMIBI, HAXOIUTh (OPMYNBI, CBS3BIBAIONINE MTAHHYIO (U3UYECKYIO
BEJIMYUHY C JPYTUMH BETUUUHAM;

ONMCHIBATh HU3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(Tporieccsl), UCHOJB3YS (PU3UUECKUE BETUYMHBL: AIIEKTPUUYECKUNA 3apsijl, DJIEKTPUUECKOE IOJIE,
HanpspKEHHOCTb  I10JIA, IOTEHLMAJ, pa3HOCTh IIOTEHLMAJIOB;, IpPH ONMCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJB3YEMbIX BEJIWYMH, WX OOO3HAUCHWS W EIMHUIIBL
YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETUYMHY C JPYTUMH BETUYNHAMH;

aHAM3UPOBaTh (PU3MUECKUE MPOIECCHl W SBJICHUS, UCHONB3ysd (DU3MYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarotenus, |, |l u Il 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, IPUHLHUII CYNEPIO3ULIUN CUJI, TIPUHIIUIT
PaBHONPABUSI HHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBSA3b CpPEAHEH KHUHETHUYECKONW SHEPruM TEIJIOBOTO JIBH)KEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHHS
ANIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3ToM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUILIbI, 00JACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIHITEI ISHCTBHS MaIlMH, IPUOOPOB ¥ TEXHUYECKHUX YCTPOICTB;
pa3ianyaTth yCIOBHS MX O€30MaCHOTO MCIOJIb30BaHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKHX SBJICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX M3MEPEHUH, TMpu 3ToM  (GOpMYIHPOBATH
npobseMy/3agady W THUINOTE3y y4eOHOTO DOKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MIPeI0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMPATh ONTUMAJbHBIA CIIOCOO HM3MEPEHHS M HCIOJb30BaTh H3BECTHHIE METOJbl OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXAy (PU3MUECKUMHM BEIUYMHAMH C HCIOJIb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJIbTaThl
MOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYUH B BUAE TAOIMIl M rpadUKOB, A€NaTh BHIBOJbI
10 pe3yJbTaTaM HUCCIIEI0BaHUS;

cobmogark IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPONCTB U J1a00paToOpHOro 000pyI0BaHHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMUYMHBI U (QOPMYIbI, HEOOXOIUMBbIE A €€ pelieHus,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UYECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJayM: BBICTpAUBAaTh JOIMYECKM HENPOTUBOPEUYMBYIO ILIETIOYKY
paccyXJeHUl ¢ ONOpOi Ha N3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SBJICHUS;

UCIOJb30BaTh MPH pelIeHHMM Y4eOHBIX 3a7au COBpPEMEHHble HMH(OPMAIIOHHBIE
TEXHOJIOTUU JUIl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETAMH W TPEACTaBICHUS Y4eOHOU H
HAy4YHO-TIONYJISIPHOW HWH(POpPMALMU, MOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJTydaeMyt0 HH(POPMALIUIO;

NPUBOAMUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, 00bSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpAIEHUN C TPUOOpPaAMH U TEXHUYECKUMH YCTPOHUCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTaTh B TPYIINE C BBHIIOJHEHUEM PA3IMYHBIX COMATBHBIX POJICH, TUTAHUPOBATH PaboOTy
TPYIIBL, palMOHAIBHO paclpenessiTh OOS3aHHOCTH W IJIAHUPOBATh JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalUAX, aJ€KBaTHO OLIEHMBATh BKJIAJ Ka)JOIO M3 YYAaCTHUKOB IpYIIIbI B
pelIeHNnEe pacCMaTPUBAEMON ITPOOIIEMBI.

K xoHiy obyuenust B 11 kJjacce mpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
JEeATETBHOCTH JIFOJICH, IEJIOCTHOCTD U €AMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJCICH: TOYCUHBIN
ANIEKTPUYECKUM 3apsii, Jy4 CBETa, TOYEUHBbIM HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAsI MOJIENTb aTOMHOTO SI/Ipa MPH PEIICHUN (PU3UIECKUX 3a]1ad;

pacrio3HaBaTh (U3UYECKUE SIBJIEHUS (MpOIecChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKH M KBAaHTOBOM (DM3MKU: AJIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHMYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHAas
WHIYKLWS, JACWCTBUE MAarHUTHOTO TIOJIsI Ha TPOBOJHUK C TOKOM U JIBWXKYLIMHCS 3apsf,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHENTHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALUS CBETa, IUCIEPCUst CBETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOpPO/Ia, €CTECTBEHHAsl M UCKYCCTBEHHAs! PaIMOAKTUBHOCTE;

ONMCHIBaTh M3YYECHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCHoJIb3ys (U3NYECKHE BEIMYMHBI: DJIEKTPUUECKUN 3apsi, cuja TOKa, OJIIEKTPHUYECKOoe
HaIpsKEHUE, AIEKTPUIECKOE CONTPOTUBIIEHUE, Pa3HOCTh MOTEHIIMAIIOB, JIEKTPOABIKYIIAS CHUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro mojs, cuina Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTYILIKH, SHEPrUsl 3JEKTPUUYECKOr0 M MAarHWTHOTO TOJeH, Mepuoj] M YactoTa KoJiebaHWil B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLIECCE MApPMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHME M ONTHYECKas CHUjla JIMH3bI, IPHU OINHCAHUU IPaBUIBHO
TpakToBaTh (UNYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, MX OOO3HAUEHUS U EAUHMUIIBI,
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

OTHCHIBaTh M3yYCHHbIC KBAHTOBBIC SIBJICHHMS M TMPOILIECCHI, HCHOJB3YsS (pusmueckue
BEJIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPrus U
UMITyJabC (OTOHA, MEPUOJl TOJypacmaja, SHEpPTHsl CBSI3W aTOMHBIX Sjep, MPU ONHUCAHUU
MPaBWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS U
€IMHULIBI, YKa3bIBaTh (POPMYIbI, CBSI3BIBAIOUINE JAHHYIO (U3UYECKYIO BEIUYUHY C IPYTUMHU
BEITUYMHAMH, BBIUUCIISTH 3HaUeHUE (PU3UUECKOIN BETUUHHBL;

aHAIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
NpuHUUIBL: 3akoH Owma, 3aKOoHbl MOCIEAOBATEIBbHOIO M  MapajUIeIbHOTO  COEAUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akOH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHa st (GoTtodddeKrTa, 3aKOH COXpAaHEHHS DJHEPIrHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHHs DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHECHHUs
MacCOBOI'0 4HuCJa, MOCTyaaTel bopa, 3aKOH paguMoakTUBHOIO pacnaja, MpU 3TOM pPa3iINvaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBL,
001acTi) IPUMEHUMOCTH;

ONpeNeNsATh HAMpaBIE€HUE BEKTOpAa MHAYKLUMHM MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cuibl AMriepa u cuibl Jlopenna;

CTPOMTH U OIHMCHIBATh N300pa’keHHe, CO3/IaBaeMoe IJIOCKUM 3€pKajioM, TOHKOW JIMH30M;



BBITIOJIHATE 3KCIIEPUMEHTHl 10 HMCCIEJOBAHUIO (PU3MUECKUX SBJICHUH M TMPOILECCOB C
UCTIOJb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpPMYINPOBATH
npobnemy/3agady W THUIOTE3y Yy4eOHOTO  OSKCIIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC H3MEPEHUS (PHU3MUYECKHX BEIUYMH, IMPH HTOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BAaTh HM3BECTHBIE METOJbl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHNUN;

MCCIIEI0BATh 3aBUCHMOCTH (PU3WYECKHUX BEIMYHMH C UCITIOJIb30BAaHUEM IPSIMBIX W3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATh Pe3yNbTaThl MOJIYYECHHON 3aBHCHMOCTH
¢u3nvecKux BEIWMYMH B BHJIE TaOMUI] W TpaduKOB, JAenaTh BBIBOABI IO pe3yibTaTaM
WCCIICIOBaHUS;

coOmogark mpaBmia O€30MACHOTO TpyJda NPHU TMPOBEICHUH HWCCIEAOBAHHA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENILCKOM W TNPOEKTHOW JEATEIIEHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJIaHHON (U3UYECKOW MOJENBI0, HCHOJIb3Ys
¢u3nvecKkre 3aKOHbBI U MPUHIUIIB, HA OCHOBE aHAJIN3a YCIOBHS 33Ja4ll BEIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BEIHMYMHBI U (OPMYIIBI, HEOOXOIMMBIE ISl €€ pelIeHHs,
MIPOBOJIUTH PACUETHI M OIICHUBAThH PEATbHOCTH MOJTyYeHHOTO 3HAYCHUS (PU3NIECKON BETMUNHBL;

pemaTh KaueCTBEHHBIC 3a[ayM: BBHICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY
pPacCy>XJIEHUH ¢ OTTOPOY HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UIECKHUE SBIICHNUS,

WCTIONb30BaTh TPU pENICHHH Y4YeOHBIX 3a7ad COBPEMEHHBIC HH(POPMAIIOHHBIE
TEXHOJIOTUW JUISI TIOWCKA, CTPYKTYPHPOBAHHS, MHTEPIIPETAIMN W TIPEACTABICHUS Y4eOHOW |
HAYYHO-TIONMYJISIPHOW WH(POPMANMHU, TOJYYCHHOW W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATH MOJTy4aeMylo HH(POPMALIUIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3iniaTh
yCIIOBUS UX 0€30IaCHOTO UCIOJB30BaHUS B TIOBCEHEBHOM KU3HU;

MIPUBOJIUTH TPUMEPHI BKJIAZAa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUl;

HCIOJIb30BAaTh TEOpPETHYECKHE 3HaHUs 1O (U3MKE B TOBCETHEBHOW KU3HU s
obecrnieueHrs 0€30MacHOCTH MpU OOpaIEeHUH ¢ MPUOOPaMU U TEXHUUECKUMH YCTPOICTBaMHU, IS
COXPaHEHUS 3I0pPOBbA U COOIOICHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpYXKAIOIIeH cpee;

paboTaTh B IpyIIe C BHIIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIeH, MIaHupoBaTh paboTy
TPYIIbI, PAlUOHATIBHO pacHpenesiaTh OOS3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTH B
HECTaH/APTHBIX CUTYallUAX, a/IEKBaTHO OIICHMBATh BKIJIAJl Ka)XJOr0 M3 YYACTHUKOB TPYIIIbI B
pelIeHrne paccMaTpUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS 0 0 htts.//m.eds0o.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! 0 0 https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXpaHEHUS B MEXaHUKE 6 1 1 h Ep:j;:;i%iilru 17541b§72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 0 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1 0
OCHOBEI TEPMOAMHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuoreka [IOK
' da30BbIE MTEPEXOIBI 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 pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 C) 10
AICKIpoCTaTHIa https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 51eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruutHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 0 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue 1 JIEKTPOMArHUTHBIC 5 1 0 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 0 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHOW TEOpUU 4 1 0 bu6mmoreka [JOK
' OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i 6 0 0
MIEMEHTH! KBAHTOBOH ONTHIH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoMa 4 0 0 bubnuorexa [IOK



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

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo0.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE

n/n Bcero H3Y4YeHH S

padoTsI padoThbI pecypchl
dusrka — HayKa 0 MPUPOJIE.
1 Hayunsbie MGT(})[;BI HO?I,)HBI,DHI/JIISI 1 0 0 L bubmmorexa [JOK
Hen.09 https://m.edsoo.ru/ff0c32e2

OKPYXAaIOIEro MUupa
Ponb u Mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 0 0 1-a bubmuorexa [JOK
HAYYHOW KapTHHBI MUPA, B Hen.09 https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKEHHUE.

3 OTHOCHUTEIPHOCTh MEXaHHUUECKOTO 1 0 0 2-s1 bu6mmoreka [IOK
nemkenus. [lepeMerienue, Hen.09 https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 0 0 2-s1 bubnmuoreka [JOK
JIBHDKCHUE Hen.09 https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSMOJIMHEWHOE 1 0 0 3-s bubnmuoreka [JOK
JIBHKCHUE Hen.09 https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 0 0 3-s bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS Hen.09 https://m.edsoo.ru/ff0c39cc

1| Tovememe st o | 1 0 o | 4n | BubmoremlOK

Hen.09 https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH

3 [IprHIMIT OTHOCUTEIBHOCTH 1 0 0 4-g bu6mmoreka [JOK

lanunes. UHepmansHble CUCTEMBI uen.09 https://m.edsoo.ru/ffO0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CYIEpIO3UINH cuil. Bropon 3akoH L bubmmorexa LIOK
5 uen.10 https://m.edsoo.ru/ff0c3be8
HeroToHa 1711 MaTepruabHON TOYKU

10 Tperun 3akoH HeroTona nis 1-a bubnuorexa [JOK
MaTepHAIbHBIX TOUCK Hen. 10 https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TSKECTH. HGI?BaSI KOCMHYECKast 24 Brbmiorexa LIOK

Hen.10 https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 2-51 bubmuorexa [JOK
Tena Hen. 10 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHus. Cuiia COnNpOTUBIIECHUS ITPU 3-51 bubnuoreka [IOK
JIBUKEHUH TeJIA B )KANKOCTH WU Hen. 10 https://m.edsoo0.ru/ff0c3f76
rase
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO 3-3 bu6mmoreka [IOK
tena. MoMenT criibl. [1ne4o Cuoibl. Hen. 10 https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHUS TBEPAOIO Teja
Nmnynbc maTepuasbHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. 4-5 bubnnoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs Hen. 10 https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus 4-5 bubnuoreka [IOK
MarepHanbHOI Touku. Teopema 00 Hen. 10 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUI

17 [loTreHunanpHas sHeprus. 1-a bu6mmoreka [JOK



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
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoreHumanbHas SHEPTHsL YIPYro Hen. 11 https://m.edsoo.ru/ff0c461a
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3U TIOBEPXHOCTH 3eMITH
IToTeHnmanbHbIC U
HETOTCHITMAJIbHBIC CHIIBI. CBSI3b
18 paboTHl HEMOTEHIIUATIBHBIX CUJT C 1-a bubnuoreka [JOK
HM3MEHECHHEM MEXaHHUECKOW SHEPTHUU Hen.11 https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJI. 3aKOH COXPaHEHUS
MEXaHU4YECKOU YHEPTUH
JlaGopaTtopnast pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI
19 c 1/13MeHHeHHeM MexaHHtlI)ecxoﬁ 27 bubamorexa LOK
Hen. 11 https://m.edsoo.ru/ff0c478c
SHEPTHH TeJla Ha TIPUMEPE
PaCTSHKEHHUS PE3UHOBOTO JKI'yTa»
KonTtponsHas paboTa o reme
20 <<KI/IHI;MaTI/IKa.pI[I/IHaMI/IKa. 3aKOHBI 24 bubamorexa LOK
Hen. 11 https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE)
OCHOBHBIE TIOJIOKCHUS
21 MOJIEKYJIIPHO-KUHETHYECKOM 3-s bubnmuoreka [JOK
TCOpHH. BpOyHOBCKOE IBIKEHHE. Hem. 11 https://m.edsoo.ru/ff0c4dc2
Huddysns
Xapakrtep JBHIKCHUS U
29 B3aMMOJEHCTBUSA YaCTUL] BEIIECTBA. 3-s bu6mmoreka [JOK
Mojienu CTpOeHus ra3os, Hen. 11 https://m.edsoo.ru/ff0c4dc?2
YKUJIKOCTEN U TBEPJBIX TEIl
23 Macca monexyn. KonnuectBo 4-5 bubnuorexa [IOK
BemecTBa. [loctosHHas ABorapo men.11 https://m.edsoo.ru/ff0c4dc2
24 TemoBoe paBHOBECHE. 4-5 bubnuorexa [IOK



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c4b74
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Temneparypa u e€ uamepeHue. Hen. 11 https://m.edsoo.ru/ff0c4dc2
[Ikana remneparyp Llenscus
Wneanpusii raz 8 MKT. OcHoBHOE bubmmoreka [{OK

25 1-9a wenl?2
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun 1-a bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJI. Y paBHCHUE Hen. 12 https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

2-s1 bubmmoreka [{OK

27 3akoH JlanpToHA. ["a30BBIC 3aKOHBI HerL 12 https://m.edsoo.ru/ffocs11e
JlaGopaTtopnast pabota

28 «HcciaenoBanue 3aBUCUMOCTHU 2-1 bu6mmoreka [IOK
MEX/Iy MapaMeTpaMu COCTOSIHUS Hen. 12 https://m.edsoo.ru/ff0c511e
Pa3peKEHHOTO Ta3ay
M3omnporieccr B uacaIbHOM Ta3e u 3-3 bu6mmoreka [IOK

29
uX rpadUUecKoe MpeaCTaBICHIE Hem. 12 https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3menenus. KomuyaectBo 3-1 bu6mmoreka [IOK
TEIUIOTHI U paboTta. BHyTpeHHSIs Hem. 12 https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEaTbHOTO
raza

31 Bupl Temonepenaun 4-1 bubmorexa [JOK

Hen. 12 https://m.edsoo.ru/ff0c5¢c36

VY enpHas TENIOEMKOCTD BEILIECTBA.

32 KonunuecTBo TennoTel npu 4-5 bu6nuoreka [IOK
Teruionepenave. AanadaTHbI Hen. 12 https://m.edsoo.ru/ff0c5¢c36

nporiecc
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IIepBblii 3aKOH TEPMOJUHAMUKH U

2-9

bubmuoreka [JOK

33 €ro MPUMEHEHHUE K U30IpoIieccam Hen.01 https://m.edsoo.ru/ff0c5efc
HeoOpaTuMocTh MpoIIECCOB B

34 npnpcl))z[e. Bropoii IS)aII(lOH 2 bubmmorexa LIOK

Hem.01 https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [punuun nevictus u KIT 3-a bubmmoreka [{OK

TEIIIOBOW MAIIUHBI Hen.01 https://m.edso0.ru/ff0c600a
3-5 bubnuoreka [JOK

36 Humien Kaprio 1 ero KILJL Hem.01 https://m.edsoo.ru/ff0c600a

37 DKOJIOTHYECKHUE TTPOOIEMBI 4-51 bubmuorexa [JOK
TETUTOIHEPTETHKH Hen.01 https://m.edsoo.ru/ff0c600a
O06o06maromuit ypok

38 <<M0J'II:Ky.]'IISJIIpHaS}I’p ¢uznka. OCHOBBI 41 Bubnuorexa LIOK

uem.01 https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI)
KonTponbHas padoTa o teme
39 <<MOJ'IpeKYJ15[pHZSI ¢usuka. OCHOBBI L Bubnuorexa LIOK
Hen.02 https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre U KOHICHCAIIHSL. 1-a bu6mmoreka [JOK
Hcnapenvie u KUIeHue Hen.02 https://m.edsoo.ru/ff0c63b6
AOCOJIIOTHAS ¥ OTHOCHUTEIbHAS

41 BIIQYKHOCTH BO3ayxa. HachleHHbIi 21 bubmmorexa [JOK

Hen.02 https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
aMmopdHbIe Tea. AHU30TPOITHS
42 CBOII/ID“::bTB KpUCTAJIOB. }KI/II,)HKI/IC 25 bubmorexa HOK
Hen.02 https://m.edsoo.ru/ffoc65f0
kpuctaabsl. CoBpeMeHHbIE
MaTepHabl
43 [InaBneHue u KpucTaUIA3ALMSL. 3-1 bubnuorexa [IOK
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VenspHas TEIUIOTA IIJIABJICHHUS. Hen.02 https://m.edso0.ru/ff0c6708
Cybnumarus
3-1 bubnuorexa [JOK
44 % o
DABHEHHE TEMIOBOTo bajarca Hen.02 https://m.edsoo.ru/ff0c6820
. ?aneKTpﬁszum Ze;.jneml:;mecmn“ Ay BuGmiorexa LIOK
ST Bd BH KTPHUUYCCKHUX
P 1 SJICKIP Hen.02 https://m.edsoo.ru/ff0c6bcc
3apsIoB
IT
. (1))030;[(1){121(1/1, )1H3JI3€:T(I:I/IKI/I 5 4-g bubmuoreka [JOK
TI0JI B HUKUA. KOH
YHpOBOA Hen.02 https://m.edsoo.ru/ff0c6bcc
COXPAHEHUS IEKTPUICCKOTO 3aps/ia
B I .
47 K3aIZMZH;IZCTeBHe S%I:U;OB BaEZH . 1-a bu6moreka [IOK
JIOHA. YCYHBIU DJICKTPHUUYCCKHNUU
¥ p Hen.03 https://m.edsoo.ru/ff0c6ce4
3aps
Hanps:k€HHOCTh 3JIEKTPUYECKOTO
48 noss. [IpuHImn cyneprno3unuu 1-a bubmuorexa [JOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU men.03 https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pab
o | e
' . Hen.03 https://m.edsoo.ru/ff0c6f00
MMOTEHIMATIOB
II
50 | omexrpocrammscom mone, 23 BuGorera LIOK
p ’ Hen.03 https://m.edsoo.ru/ff0c7018
JlusnexTpryuecKkas MPOHUIIAEMOCTh
51 OnexrpoeMkocTh. KoHneHncaro 31 bubmmorexa [IOK
p ' A p Hen.03 https://m.edsoo.ru/ff0c7126
- QHCKTpOéMKOCT:I; IIJIOCKOTO 3g BuGmorexa LIOK
KOHJEHCATOpa. DHEprus
OHACHCATOP P uen.03 https://m.edsoo.ru/ffOoc72c0

3apsAKCHHOTO KOHACHCATOpA
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Jlaboparopnas padota "M3mepeHue 4-5 bubnmoreka [JOK
53 . " )
AIIEKTPOEMKOCTH KOHJICHCATOPA Hen.03 https://m.edsoo.ru/ff0c72c0
[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBATBHOTO
o4 anmnapara cfpyﬁHoro EpHHTepa. 44 Brbmiorexa LIOK
’ Hen.03 https://m.edsoo.ru/ff0c72c0
DNeKTpOoCTaTUYECKas 3aIuTa.
3a3eMIiIeHHE AEKTPOIpUOOpOB
DNEKTPUUYECKUHN TOK, YCIOBHUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
55 C}IIEa Toka. Hampspxenue. L bubmmorexa LIOK
Hen.04 https://m.edsoo.ru/ff0c72c0
Conpotusnenue. 3akon Oma ist
y4acTKa 1enu
[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIIAaHHOE COEMHEHHE
56 poBoHUKOB. JIabopaTopHas L Bubnuorexa LIOK
Hen.04 https://m.edsoo.ru/ff0c74f0
pabota «3ydeHue cMeranHoro
COEIMHEHUS PE3UCTOPOB»
PaboTa u MomHOCTB
57 3neKTqueCKI(J)lro TOKa. 3aKOH 24 bubmmorexa LIOK
Hen.04 https://m.edsoo.ru/ff0c7838
Hxoynsa-Jlenna
3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
58 3aMLHl:aHI/Ie. JIa6L:)paTopH§;1 paborta 24 bubmmorexa LIOK
Hen.04 https://m.edsoo.ru/ff0c7ae0
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHU)
DNeKTpOHHAs IPOBOAUMOCTb
59 TBEP/BIX METAJUIOB. 3aBUCUMOCTD 3-s bu6mmoreka [JOK
COTPOTHBIICHUS METAIIJIOB OT uen.04 https://m.edsoo.ru/ff0c7ae0

TCMIICPATYPBHI. CBerHpOBOI[I/IMOCTL
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DNEKTpUUECKUU TOK B BaKyyMe.

3-a

bubmuoreka [JOK

60 CBOHCTBA AJICKTPOHHBIX MTyIKOB Hen.04 https://m.edsoo.ru/ff0c7ae0
[TonynpoBOAHKMKH, UX COOCTBEHHAS

61 U IIPUMECHAs IPOBOAUMOCTb. 4-g bubnuorexa [JOK
CaoricTBa p—N-mepexoia. Hen.04 https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B PACTBOPAX U

62 paciuiaBax 3JI€KTPOJIMTOB. 4-5 bubnuoreka [JOK
DIEKTPOJUTHYECKAS TUCCOIHAIINS. uen.04 https://m.edsoo.ru/ff0c82ba
DneKTponu3
DIIEKTPUYECKUH TOK B ra3ax.

63 CamMOoCTOSITENNbHBIN U 1-a bubmuorexa [JOK
HECaMOCTOATEIILHBIA Pa3psil. men.05 https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNEeKTpUYECKUEe MPUOOPHI U

64 YCTPOUCTBA M KX TTPAKTUUYECKOE 1-a bubmuorexa [JOK
npuMenenue. [IpaBuia TEXHUKH uen.05 https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 2-s1 bubnmuorexa [JOK
«DNEKTPOAUHAMHKAY Hen.05 https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 «Qnekrpocraruka. [locTosHHbIN 2-1 bubnnorexa [JOK
SIIEKTPHYECCKHI TOK. TOKH B Hen.05 https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»

67 gz;zlizHrféﬂTZf/{ZK. KonrponbHas 3-1 bubnuoreka [IOK

Hen.05 https://m.edsoo.ru/ff0c8c56

"OnexTpoauHamuka"

68 PezepBHblit ypok. O0oOmIaronmii 3-1 bubnuorexa [IOK
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ypox 1o remaMm 10 kiacca

uen.05

https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

':;')H Tema ypoka Beero Kontpoabubie | IIpakTuueckue i[:;:e}[l/lﬂ o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypchl

ITocTosiHHBIE MAarHUTHI U KX bubmmoreka [IOK

1 B3aMMOIeHCTBHE. MarHUTHOE TOJIE. 1 0 0 1-5 https://m.edsoo.ru/ff0c9778
BexTop MarHuTHOW MHAYKIUU. Hen.09 [aTuvK MarHuTHOro nons
JIvHMM MarHUTHOW MHAYKIIUU - MAGN
MarauTHO€ 10Jie MPOBOJIHUKA C bu6moreka [IOK

) tokoM. OmeIT DpcTena. 1 0 0 https://m.edsoo.ru/ff0c98fe
B3anmoielicTBre MPOBOTHUKOB C [aTuvK MarHuTHOrO nNons
TOKOM - MAGN

bu6mmoreka [IOK

JlaGopaTtopHnas pabora «3y4yeHue htts://m.edsoo.ru/ff0cosfe

3 MAarHUTHOTO TIOJIST KaTYIIKU C 1 0 1

[aTuvK marHuTHOrO Nons

TOKOM» _ MAGN
JlelicTBME€ MarHMTHOTO TOJIST HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa. bubnuoreka [JOK

4 JIaboparopHas paboTa 1 0 1 https://m.edsoo.ru/ff0c9ac0
«UccaenoBanue nercTBU [aTynmK marHMTHOro nons
MMOCTOSIHHOTO MarHuTa Ha PaMKy € - MAGN
TOKOM»
JlelicTBME€ MarHMTHOTO TOJISl HA bubnuoreka [JOK

5 JBIDKYIILYFOCS 3apsKEHHYIO 1 0 0 https://m.edsoo.ru/ff0c9df4
yactuny. Cuna Jlopenma. Pabora [aTunk marHMTHOro nons
cunbl JlopeHna - MAGN

5 ONEeKTpOMarHuTHAsE UHIYKIHS. 1 0 0 bubnuoreka [IOK

[ToTok BekTOpa MarHUTHOM

https://m.edsoo.ru/ff0c9df4



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

unaykuuu. DJ1C uaayKun. 3akoH
ANIEKTPOMArHUTHON UHYKIIUU
®dapanes

[aT4nK marHutTHoro nona
- MAGN

Jlaboparopnas padoTa

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

7 «HUcciaenoBanue sIBIIEHUS
. JaTymK marHMTHOro nons
AJIEKTPOMArHUTHOU UH 150703
P YKL - MAGN
anyktuBHOCTE. SIBIEeHUE
caMc?]pI:Hz[ . DJIC bu6mmoreka [IOK
I https://m.edsoo.ru/ff0ca600
8 CaMOWHIYKIIMA. JHEPTH
[aTyvMK MarHMTHoro nons
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM. MAGN
DJIEKTPOMArHuTHOE MOJie
TexHnueckne ycTpoicTBa U ux
MPUMEHEHHE: TOCTOSTHHBIE MATHUTBHI, bubnuoreka [IOK
9 AIIEKTPOMATHUTHI, https://m.edsoo.ru/ff0ca600
3JIEKTPOJIBUTATENb, YCKOPUTEIIH [aTyvK MarHMTHoro nons
JJIEMEHTApPHBIX YaCTHUII, - MAGN
WHAYKIIMOHHAS MeYb
O6o06maromuii ypok «MarautTHoe
10 N P bu6mmoreka [JOK
noJie. DJIEKTPOMarHuTHast
P https://m.edsoo.ru/ff0cab82
UHIYKIUSD)
KonTtponbHas padoTa o teme
1 M P P bubmuoreka [JOK
«MarsuTtHoe nozJie.
https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHask UHIYKLIUS
CB00OOIHBIC MEXaHUYCCKUE
konebanus. ['apmMoHnyeckue
P bu6mmoreka [JOK
12 KosiebaHus. YpaBHEHHE

rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3Heprun

https://m.edsoo.ru/ffOcaf06
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JlaboparopHas paboTa
«HccnenoBanme 3aBUCHUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

,ﬂ,aTHMK Chnbl NOCTOAHHOTO,

NepemeHHOro Toka —

13 MepHoJIa MAJTBIX KOJIeOaHUH rpy3a
AMP,AMPAC
Ha HUTH OT JUIMHBI HUTH ¥ MacCChl
JaTumK nocToaHHOro
rpysa»
py3 HanpAa>xeHuna —
VOLT, VOLTAC
bubmmoreka [{OK
KonebareapHBIH KOHTYD. https://m.edsoo.ru/ff0cb820
CB0OOIHBIC PJIEKTPOMArHUTHBIC [aTYnK cUNbl NOCTOAHHOTO ,
14 KoJiIe0aHus B UI€aILHOM MepemMeHHOro ToKa —
KoJIeOaTeIbHOM KOHTYpE. AHAJIOTHUS AMP,AMPAC
MEXTy MEXaHUYECKUMH U JaTYnK NOCTOAHHOrO
ANIEKTPOMArHUTHBIMU KOJICOAaHUSMH HanpsaXeHua —
VOLT, VOLTAC
®opmyna Tomcona. 3akoH
15 co paye e CALHO bu6mmoreka [IOK
XpaHEHUS DHEPTUH B U bHOM
p P A https://m.edsoo.ru/ff0cb9c4
KoJIeOaTeIbHOM KOHTYPE
bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86
[IpencraBnenue o 3aTyxaronmx
JlaTYMK CUNbl NOCTOAHHOTO ,
KoJebaHusx. BelHyKIeHHbIE
MepeMeHHOro Toka —
16 MEXaHUYECKHUE KOJIEOaHU.
AMP,AMPAC
Pe3onanc. BeiHyx1eHHbIE
[aTYMK NOCTOAHHOrO
AJIEKTPOMArHUTHBIC KOJICOaHUS
HanpaXeHua —
VOLT, VOLTAC
[IepeMeHHBIN TOK. bubnunoreka [JOK
17 CunycouJaJIbHBIM NTEPEMEHHBIN TOK. https://m.edsoo.ru/ff0cbd34

MoIIHOCTh NEPpEMECHHOTO TOKA.

JaTymK cmabl NOCTOAHHOrO ,
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AMIUIMTYIHOE U IEUCTBYIOLIEE
3HAYCHUC CUJIbI TOKA U HAIIPSKCHUA

NepemeHHOro Toka —
AMP,AMPAC

JaTumK nocToaHHOro
HanpAXeHUs —
VOLT, VOLTAC

Tpancdopmarop. [IponsBoactso,

bubmmoreka [IOK

18 Heperata i HOUT pebaeie https://m.edsoo.ru/ffOchd34
ANIEKTPUYECKON SHEPTUN
YCTpOUCTBO M MPAKTHUECKOE
19 MIPUMEHEHHE AIIEKTPUUYECKOTO bubnuorexa [JOK
3BOHKA, TeHepaTopa MepeMeHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JINHUM 3JIEeKTporiepeaady
DKOJIOTUYECKUE PUCKH ITPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTHH.
20 KI;J'IBTyp;[ I/ICHOJ‘IBSOE&HI/IHP Bubnuorexa LIOK
. https://m.edsoo.ru/ff0cca54
JIEKTPOIHEPTUU B TIOBCEAHEBHOU
KU3HU
MexaHnuecKue BOJIHbI, YCIOBHS
acrpoctpanenus. [lepuon.
21 IéKopI:)(:prpacnpoCTpaierl;I u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JnuHa BoJIHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
29 3Byk. CkopocTs 3ByKa. [ poMKoCTh bubnuoreka [IOK
3ByKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DEeKTPOMAarHUTHBIE BOJIHBI, UX
23 CBOI/I“cha u ckopocts. [lkana bubnorexa IOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
24 [IpuHUHIIBI paIUOCBA3U U bubnuoreka [IOK

TeneBuaeHus. PazButue CpcaAcCTB

https://m.edsoo.ru/ffOccfe0
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cBa3u. Pagunonokanusa

o5 Kontponsnas pabdora «Konebanus u bubmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacpOCTpaHEHNE bubnuorexa [JOK
26 CBETa B OJIHOPOJTHOM cpejie. https://m.edsoo.ru/ff0cd350
ToueuHsblit ICTOUHUK cBeTa. JIyu JaTymK ocBeWw&HHOCTH
CBETa LUX
OtpaxkeHne cBeTa. 3aKOHBI bubmmorexa HOK
P ' https://m.edsoo.ru/ff0cd4e0
27 oTpaxkeHus ceta. [loctpoenue -
. [aTunk ocBeLwéHHOCTH
M300pakKeHUH B TUIOCKOM 3€pKaje LUX
[Ipenomnenne ceera. [lonHoe bubnuoreka [IOK
08 BHYTPEHHEE OTPakEeHHE. https://m.edsoo.ru/ff0cd7{6
[IpenenbHbIW yroJi MOJHOTO [aTuMK ocBeLWEHHOCTM
BHYTPEHHEI'O OTPaKCHUSI LUX
bu6mmoreka [IOK
29 JlabopatopHnast pabora «3mepenune https://m.edsoo.ru/ffOcd67a
I1oKa3aTelisd IIPEeJIOMIICHUS CTEKIIay JaTumK ocBeLWEHHOCTH
LUX
b I CHIC H306DaKCHIL bu6mmoreka [JOK
nH3bl. [TocTpoenne n3obpaxkeHuit
P up https://m.edsoo.ru/ffOcddle
30 B nuH3e. Dopmyna TOHKOM TUH3HI. ;
[aTumnKk ocBeLwéHHOCTH
YBenuueHue JTUH3bI
LUX
bubnuoreka [JOK
JlabopaTopHas pabora
PATOPHAA b . https://m.edsoo.ru/ffOcddle
31 «HccnegoBanue CBOMCTB -
. [aTumnK ocBeLwEHHOCTH
M300paKeHUH B IMH3AX)
LUX
32 Hucnepcus ceera. ClI0KHBIN COCTaB bubnuoreka [IOK

6enoro ceera. L{ger. JlaboparopHas

https://m.edsoo.ru/ff0ced22
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pabota «Habmonenue aucnepcuu
CBETa»

JaTunk ocselwéHHOCTH
LUX

WuTepdepennus cera. Audpaxius

bub6mmoreka [{OK
https://m.edsoo.ru/ff0ced22

33 ceta. Jludpaknuonnas pemeérka [Jatumnk ocBewWwEHHOCTH
LUX
bu6mmoreka [IOK
34 [TomepevyHOCTh CBETOBBIX BOJIH. https://m.edsoo.ru/ff0cf02e
[Monsipu3anus cBera [aTumnK ocBeLEHHOCTH
LUX
OnTrueckue MpudOpsI U yCTpoiicTBa bubamorexa LOK
https://m.edsoo.ru/ff0cf862
35 Y YCJIOBHS MX 0€30ITaCHOTO ;
[laTumK ocBeLWwEHHOCTM
MIPUMCHCHHUS LUX
['panuIBl MPUMEHUMOCTH
36 KJI1aCCHYECKON MEXaHHUKH. bu6moreka [IOK
[TocTynatel crielUaaTbHOW TCOPHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTEIBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJIeHHe bubmorexa [JOK
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIICHUE JITTHHBI
DHeprus U UMIYJbC
38 PENATUBUCTCKOW YacTullbl. CBA3b bu6mmoreka [JOK
MAacChl C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NOKos
KonTpoinbHas pabora «OnTuka.
39 OCHOII:;LI cneulfaanoﬁ TEOPUHU bubmorexa HOK
https://m.edsoo.ru/ffocf6f0
OTHOCHTEIILHOCTH
40 ®otounbl. opmyna [Tnanka. bu6mmoreka [JOK
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DHeprus 1 UMITyJIbC GOTOHA

https://m.edsoo.ru/ffOcfel6

OTKpbITHE U HCCIEN0BAHNE

bubmmoreka [{OK
41 Qorospdexta. Ombrrsr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddexTa. YpaBHECHHE
42 BH”HmTeI(f”Ha l[ﬂ(is)l(b(bOTOB(b(;@)eKTa. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
aBiieane ceeta. OnbrTer [1. H.
43 §e6eneBa. XHUMHYECKOE JICHCTBUC bubmuotexa LIOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTBa u
44 MIPAKTHUYECKOE IPUMEHEHHE: bubnuoreka [IOK
doTtoanemMeHT, GoTomaTuuK, https://m.edsoo.ru/ff0d04a6
COJIHEUHas OaTapesi, CBETOIUO.]
45 Pemenue 3aga4 mo reMe «DJI1€MEHTHI bu6mmoreka [IOK
KBAHTOBOM OITTHKH https://m.edsoo.ru/ff0d0302
Mogpens aroma ToMcoHa. ONBITHI
46 Pe3:p(bopna 10 PACCESTHUIO O~ bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas Mojens atToma
bu6mmoreka [JOK
47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornomienre GoToOHOB
48 MIPHU TIEPEX0Ie aTOMa C OJTHOTO bu6mmoreka [JOK
YPOBHS 3HEPTUHU HA JAPYroi. Bussr https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BOJ‘IHOBE;IG CBOMCTBA 4acTHIl. BoJIHBI BuGmmorexa [OK
49 ne bpownns. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PATUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo
OIIPEJICIICHUIO COCTaBa
PaAOAaKTUBHOI'O U3ITYUCHUS

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CporicTBa anbda-, 6era-, ramma-
n3inydeHus. BousHue
PaMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

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

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacmna.
DIEKTPOHHBIN U O3UTPOHHBIN
Oera-pacnaj. ['aMma-u3ydeHue

bu6moreka [IOK
https://m.edsoo0.ru/ff0d1162

53

DHeprus CBsS31 HyKJIOHOB B sijIpe.
S nepubie peakuuu. AnepHbId

peakTop. [IpoGiieMsbl, epCcreKTUBEL,

OKOJIOTHYCCKHE aCIICKThI $I,I[e]f)HOI/Iw
OHCPICTUKU

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
MOo3UTpoHa. MeToabl HAOMIOACHUS U

pErucTpalyu 3JIeMEHTAPHBIX
yactul. Kpyraslii cron
«DyHaMeHTaIbHbIE
B3auMoOaeuCcTBUA. EqnHCTBO
(bM3UYECKOU KapTUHBI MUPA»

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

55

Bun 3Be3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/1bI, IUIAHETHI, UX
BUAUMOE JBKeHue. ColTHeUHas
cHcTeMa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38
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Comnure. CorHeunas akTHBHOCTb.

bubmuoreka [JOK

% Hctounuk sueprun CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0d0e38
3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU

57 IIOCJIEN0BATEIBHOCTH. BHyTpeHHEE bubnuorexa [JOK
crpoenue 386311 CoBpeMEHHbIC https://m.edsoo.ru/ff0d1784
MIPEJICTABJICHHS O TIPOUCXOXKICHUU H
spostroriy COJTHIA U 3BE3]T
Mneunsin [Iyte — Hama
lNanaktuka. [Tosoxenue u

58 nexenue CoiHia B [amakruke. bubmorera [IOK

B https://m.edsoo.ru/ff0d1784
lNamaktukn. Y€pHbIE ABIPHI B sApax
raJIakKTHK
Bcenennas. Pa3zberanue rajgakTHk.

59 Teopust bosbiioro B3peIBa. bubmuorexa [JOK
PenukToBOE M3IyYEHHE. https://m.edsoo.ru/ff0d1784
MeraranakTuka

60 Hepemennsie mpoo6ieMbl bubnuoreka [JOK
aACTPOHOMHH https://m.edsoo.ru/ff0d1784

61 KonTtponbHas padoTa «D1eMEeHTHI bubnuoreka [JOK
ACTPOHOMHMH U acTPO(UIUKIY https://m.edsoo.ru/ff0d1162
O6o6maromuit ypok. Pons ¢pusuku
Y aCTPOHOMHHU B SKOHOMUYECKOM

62 TeXH:nomqe(JKoﬁ COLIMAIbHOM I/I, bubmorexa [IOK

. ’ https://m.edsoo.ru/ff0d1162
ATHYECKOH cdepax esTeIbHOCTH
YyelnoBeKa
O6o6maromuii ypok. Ponb 1 Mmecto BuGmmorexa [OK
63 (U3UKU ¥ aCTPOHOMUH B

COBPEMEHHOM HAYYHOHN KapTUHE

https://m.edsoo.ru/ff0d1784
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MHUpa

O6o6maromuii ypok. Posb
(bu3nvecKoit Teopun B

bub6mmoreka [{OK

o4 (bopMHPOBaHHH TPEIICTABICHUI O 1 https://m.edsoo.ru/ff0d1784
¢bu3nvecKkoil KapTHHE MUpPa
Oo6o06maromuit ypok. Mecto
W3WYECKON KapTHHBI MHPa B
65 g)6meM pany CinGMCHHBII:( 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d1784
€CTECTBCHHO-HAYTHBIX
MPEJICTaBICHUN O IPUPOJIE
66 PesepBHbIi ypok. MarautHoe noie. 1 bubnuoreka [IOK
DJIeKTPOMAarHUTHAS HHYKIIHS https://m.edsoo.ru/ff0d1784
Pe3epBHbIil ypok. Ontuka. OCHOBBI
67 cneuII)/IanLHo}I;IpTeopHH 1 bubmorera [IOK
https://m.edsoo.ru/ff0d1784
OTHOCHUTEIILHOCTH
Pesepnslii ypok. KBantoBas gusuka.
68 BHeAEeHTH}z:TpOHOMHH u ! 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d1784
acTpopU3NKH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI U151 YYEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. mo penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey
» ®uswuka, 11 kmace/ Msikuties I'.J1., Byxosnes b.b., Uapyrun B.M. o penakiueit

[TapdentneBoit H.A., Akunonepnoe obmectso «M3natenbcrBo «IIpocsemienne»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA
» Gusuka, 10 xknace/ Mskumes I'.41., bByxosues b.b., Corckuit H.H. mox penakuueit
[TapdentbeBoit H.A., Akimnonepnoe obmectBo «M3maarenbctBo «IIpocBernieHuey
» ®msuka, 11 xrace/ Msxumes I'.J1., byxosues b.b., Hapyrun B.M. noxa penakuueit
[TapdentbeBoit H.A., Akimmoneproe odmectso «M3mgarenbctBo «IIpocBemnieHuey
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
bubmmoreka [IOK

POII

Oo6opymosanue o Touke pocra: «Iudposas madopatopus JILU — 16(32)






