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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPeOOBaHUI K pe3yjbTaTaM
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, peATU3YIOIIUX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeTr TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIETSAIOTCA OCHOBHBIE LIEAM HU3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUpYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (pr3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kype GU3NKH — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK MPUHIMIBL €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIOTIOIB30BAHMUS U HKOJIOTHYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TIpPaHHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UMKH — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, MO3BOJISIIOIINE TPUMEHSATh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOJENU IS CUTYallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YpOBHE CpeIHEro 00111ero 00pa3zoBaHus TOJKEH U3Y4YaThCs B YCIOBUIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (QPU3uKe YUCHUYECKUX MPAKTUYECKUX pabdOT M JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3y4YaeMbIX  SIBIGHUA ¥  TMPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOOydJamomuxcs. TeMaTH4ecKre KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU LIEJISIMU U3y4Y€HHS] PU3UKHU B 001IEM 00pa30BAHUHU SIBISIOTCS:

. dbopMupoBaHrE MHTEpECAa M CTPEMJICHHS OOyUYaIOIUXCS K Hay9HOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTABICHUNA O HAyYHOM METOAE IIO3HAHUS U
dhopMUPOBaHUE UCCIICIOBATEIILCKOT'O OTHOIICHHUS K OKPY>KAIOITUM SIBICHUSIM;

. dbopMUpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yJsibTaTa W3ydeHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHUEe YMEHUN OOBICHATH SBICHUS C MCIOJIb30BAaHUEM
(bU3NYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTR;

. dbopMupoBaHUe MPEACTABICHUIN O PO GUBUKHU JJIs1 PA3BUTHUSL IPYTUX

€CTECTBCHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.
JlocTHKEHHE ATUX IeNield 00ecIeYrBacTCsl PEIICHHEM CIICIYIOIINX 3a7ad B
mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



. npuoOpeTeHne  CUCTEMBbl  3HaHUKW 00  o0mux  (QU3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUAX, BKIIOUAs MEXAHHUKY, MOJEKYJISIPHYIO
bu3MKy, SIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AIEMEHTHI aCTPO(DU3HUKY;

. (GopMUpOBaHHE YMEHUN NPUMEHATh TEOPETUYECKUE 3HAHUS IS
OOBsICHEHMSI (PU3UUECKUX SIBJICHUM B MPHUPOJAE U IS NPUHATUS NPAKTUUECKUX
pEIICHUN B NOBCEIHEBHOW KU3HU;

. OCBOEHHE CMOCOOOB PELICHUS PA3IUYHBIX 33734 C SIBHO 3a/JaHHOM
(bu3znyecKoil MoOJENbIO, 3a/1ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/IaHUE
(du3nyeCcKoil MOZIENH, aICKBAaTHOM YCIOBUSIM 3a/1a4U;

. NOHUMAaHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB JAEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;
. OBJaJICHUE  METOJIaMH  CaMOCTOSITEJIbHOTO  IUJIAHUPOBAaHUS U

NpOBENCHUST  (PUBNYECKUX  HKCIIEPUMEHTOB, aHaiW3a M  HMHTEpIpETaIlluu
uH(pOpMaIuu, ONpeACIICHNs IOCTOBEPHOCTH TIOJYYEHHOTO PE3YIbTaTa;

. CO3JaHMEe  YCJIOBUH IS Pa3BUTHS  YMEHHH  MPOEKTHO-
HCCIIEIOBATENBCKOM, TBOPUECKOMU JIESITEILHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (uU3MKe TMepedeHb JIA0OPAaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JCIaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMelIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBMKEHUM C UCIIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon Herotona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OCH BpauleHus. Ilmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEPTUs YIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHUEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue Menneneea—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCTh poLiecCcoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIus. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npu noHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCcKUuil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEI.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN JHO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHU U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MexknpeaMeTHbie CBS3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, Qumueckas BeIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIay, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS AUCCOLMALNS,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JAPYIrHE), IBUTaTelb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AIIEKTPOHArpPEBATEIbHBIC puodOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, DJJEKTPOMArHWUTHI, JJIEKTPOABUTATEIb, YCKOPHUTEIM 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXxaruux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. PezoHanc. BeIiHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peoMIICHUE, MOJSIpU3alus, AMPPaKIns, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYEeCKas cwia TOHKOW JuH3bL [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUST MAaKCUMyMOB M MHHHUMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaea 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHM M COKpaLICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTON. DHEPIUst
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIie cBolicTBa yactull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCHIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Conunue. ConnewyHass akTUBHOCTh. Mctounuk sHeprur CoJsiHIA U 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXO0XKACHUU U 3BOIonMU CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AessTeTbHOCTH YEJIOBEKa, POjb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJjieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlM{, TMO3UTHBHBIX BHYTPEHHUX  YOEXKJECHHI, COOTBETCTBYIOIIHMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA U OIbITA AEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIErocs KaK akTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJIEUCTBOBATH C COLMAIIbBHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NIaTPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TIJ100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEeNH JeATeJIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOJUTh apryMEeHTbl IJIsi J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4€TOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHMM y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3JIUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO J3PYAUIIMH B 0OJACTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAaJeTh HAaBBIKAMH  MO3HABAaTEIbHOM  pediieKcuu  Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3yiIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MPOSBIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOINCHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKU 3aps]l IPU PEIICHUU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBMXKCHUE MO0 OKPY>KHOCTH, HWHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApEeHHE, KOHJEHCAIMs, TUIaBJICHUE, KpHUCTAUIM3AIMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(GU3NYECKUIT CMBICT HKCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHUS W CIUHMUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBUKCHUS MOJIEKYJ, CPeIHEKBaApaTHUHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD MOJIs, OTEHIIMAN, PAa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJU3UPOBaTh (PU3UYECKHUE MPOLECCHl U ABJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCJIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBOIBI;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3UUecKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aaun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPECUUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YUYEOHOUW U HAay4YHO-TIONMYJIAPHON MHGOpPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBHIIOJIHEHUEM PA3JIMYHBIX COIMAJBHBIX PpOJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIOAEH, LEJOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fjJipa MPU PEUIeHUU (PU3HMUECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3NIMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cuia Amrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYyIIKW, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONMHUCAHUM MPABUIBHO TPAKTOBATh (PUIMUYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX S7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYCCKHUN CMBICI
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIHLHOTO U MaPaJIEILHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE ODiHIITeHHa mis PoTtorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsala, 3aKOH COXPAHEHUS MAcCOBOrO 4uCia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIlBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI MO MCCIIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU 3TOM
dbopmynupoBath MpobiieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: TMpPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIECNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyX JCHUW C OMOpPOM Ha H3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUS y4€OHOW W HAyYHO-TIOMYJISIPHOM MH(pOpMalUy, MOJYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBaTHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue
Ne (undgposbie)
pa3zie/ioB H TeM Kontpoabnubie IIpakTunyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpPOrpamMMblI padoThI paboTnI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
duzuka u
METOMbI bu6nmmoreka [IOK
11 2 https://m.edsoo.ru/7f41b
HAyYHOTO
f72
MO3HAHUS
Wroro mo pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 KunemaTtuka 5 https://m.edsoo.ru/7f41b
f72
bubnuoreka [{OK
2.2 JlnHamuka 7 https://m.edsoo.ru/7f41b
f72
3aKOHbI bubmmoteka IIOK
2.3 COXpaHEHHUS B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHHUKE f72
Wroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBEI
MONEKVISIDHO- bubnuoreka [{OK
3.1 yip . 9 1 https://m.edsoo.ru/7f41b
KUHETHYECKOI
f72
TEeOpUHn
OCHOBEL but6mmoreka [IOK
3.2 10 1 https://m.edsoo.ru/7f41b
TEPMOIUHAMUKHU
f72
ArperatHble
COCTOSIHUS bubnunorexa LIOK
3.3 BEII[ECTBA. 5 https://m.edsoo.ru/7f41b
da3zoBrIe f72
MIEePEXO0/IbI
Hroro mo pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA
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bubnunoreka LIOK
4.1 DIIeKTpOCTaTHUKA 10 https://m.edsoo.ru/7f41b
fr2
ITocTosiHHBIN
ANEKTPUUECKUI bubnmnoreka HOK
4.2 TOK. TOKHU B 12 https://m.edsoo.ru/7f41b
Pa3ITUYHBIX fr2
cpenax
Hroro no pazaeny 22
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OBIIEE
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11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HauMmeHnoBaHnue
Ne (undposbie)
pa3aeyioB U TeM Koutpoabsnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMMmbl padoThI padoThI
pecypchbl
Pa3nen 1. 3JIEKTPOANHAMUKA
MaruauTHoe ToJIe. bubmuorexa [JOK
11 DJEeKTpOMarHuTHas 11 1 3 https://m.edsoo.ru/7f41
VHTYKIHST c9rc
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHndeckue u bu6mmoreka [IOK
2.1 AIIEKTPOMAarHUTHEIE 9 1 https://m.edsoo.ru/7f41
Koie0anus c97c
MexaHnyeckue u bu6mmoreka [IOK
2.2 3JICKTPOMArHUTHBIC 5 1 https://m.edsoo.ru/7f41
BOJIHBI c97c
bu6mmorexa [IOK
2.3 Onrtrka 10 3 https://m.edsoo.ru/7f41
c97c
Hroro no pazaeny 24
Pa3aen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI
e bubmuorexa [JOK
3.1 4 1 https://m.edsoo.ru/7f41
TEeOpUHn
c97c
OTHOCHUTEIILHOCTH
Hroro mo pazaeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

DJIEMEHTHI
41 N 6
KBAHTOBOM OITHUKH

4.2 Ctpoenue aToma 4

4.3 ATOMHOE SApO 5

bu6mmorexa [IOK
https://m.edsoo.ru/7f41
c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41
c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41
c97c

Hroro mo pazneny 15
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DIIeMEHTHI bubmuoreka [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41
acTpoU3UKHI c97c
Hroro no pazaeny 7

Pazgen 6. OBOBINAIOIIEE IOBTOPEHHUE

bu6mmoreka [IOK
00606
6.1 obHatotee 4 https://m.edsoo.ru/7f41
MIOBTOPCHHE
c97c
Uroro no pazneny 4
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 4 7
I[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBO yacos DJIeKTPOHH
bI¢
Ne Aata uudpoBkie
Tema ypoka Kontpoabnbl | Ilpaktuyeck = H3y4e
n/n Bcero obpa3oBare
e padoThI He padoThI HHUSA
JbHbIC
pecypcbl
Hncmpyxkmaoic no To.
Pa3znen 1. DU3UKA U
METOJAbI HAYYHOI'O Enbmmorex
. TIO3HAHMSAQw . Ettug/lfm »
Pusnia — Hayka o 00.1U/ff0C32
npupoje. Hayunbie e2'
METOJIbI IO3HAHUSA T
OKPY’KaIoIlero MUpa
Poab u mecTo pusuku B
bubmmorex
dbopmupoBaHUU
COBPEMEHHOM HAYYHOU alIOK
2 1 https://m.eds
KapTUHBI MUDA, B 00.1U/Ff0C33
[PAKTHYECKOM o6 '
JEATEeIIbHOCTH JTHOJIeH o
Paznean 2.
MEXAHMUKA (184) bubmmorex
MexaHn4eckoe ABUKEHHUE. a lIOK
3 OTHOCHUTEIBHOCTD 1 https://m.eds
MEXaHUYECKOTO JIBUKECHHUS. 00.ru/ff0c35
[lepemenienue, CKkOpOCTb, 08
YCKOpEHHE
bubmmorex
4 PaBHOMEpHOE 1 ﬁttugllfm ods
MPSIMOJIMHEMHOE JIBUKEHHE m
20
bubnuoTek
P a [IOK
5 ABHOYCKOPEHHOE 1 https:/fim.eds
MPAMOJIMHENHOE JIBUKEHHUE m
2e
bubnuotek
CBobOoHOE TIaZICHHE. OK
6 Yckopenue cBOOOTHOTO 1 all _
S https://m.eds
00.ru/ff0c39
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cc

Kpusonnnuelinoe bubmnorex
v JIBUKeHUE. [[BuxkeHue ;‘HO./I/( d
MaTepHalbHOU TOYKHU 110 Allps.Jim.ecs
00.ru/ff0c3a
OKPY>KHOCTH d
da
[TpuHIHT bubnmnorek
OTHOCUTEIBHOCTH a IJOK
8 lanunes. UnepuuansHbie https://m.eds
cucremsl orcyera. [lepBoii 00.ru/ff0c3b
3akoH HeroToHa e8
Macca tena. Cuna. Bubimorex
[TpuHIMI Cynepno3uIuu a IJOK
9 cwi. Bropoii 3axoH https://m.eds
Hrrorona mis 00.ru/ff0c3b
MaTepUaIbHON TOUKH e8
bubnuorex
10 Tpertuii 3akon HeroToHa ﬁt{‘[O/If d
ps://m.eds
JUTSL MAaTEPHAITBHBIX TOYEK 00.1u/Ff0c3b
e8
3aKOH BCEMUPHOTO bubnmotex
11 TaroteHust. Cuia TSKECTH. Et{lo/lf d
ps://m.eds
IlepBas xoc ecKa
ppast KoemiHeckas 00.ru/ff0c3d
CKOPOCTH 00
bubnuorex
12 Cuna ynpyroctu. 3aKoH ﬁt{‘[O/If d
ps://m.eds
I'yka. B
yka. Bee Tend 00.ru/ff0c3e
18
Cuna tpeHus. bubnmorex
Koaddunuent tpenus. a IIOK
13 Cuia COpOTUBIICHHS TTPU https://m.eds
JIIBIKEHHUH TEla B 00.ru/ffOc3f
’KHIKOCTH UJIU rase 76
[ToctynarensHO€ 1
Bubnuorex
BpalareibHOE JBIKEHNE
14 abCONIOTHO TBEPOTO TENA. ﬁt{‘[O/If d
Mowment cuisl. IInedo Hps./AM. 03
00.ru/ff0c41
CHUJIBL. YCIOBUSI a6
paBHOBECHS TBEPIOTO Tela o
15 KonTtpoabHas padora 1 bubnuorek
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o TemaM «KnuHemaTuka a IIOK
JIluHaMuKa. https://m.eds
00.ru/ff0c43
dé
AHaJIi3 KOHTPOJIBHOMN
paboThL.
Nmnynbe maTepuanbHOU
16 TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYCK.
Nmnynbe cumbl. 3akoH
COXPAaHEHUS UMITYJIbCA.
PeaktuBHOE NBHXKEHUE
PaGoTta 1 MOILITHOCTDH CHUJIBL. BubnuoTex
Kunernueckas sHeprus a IJOK
17 MaTepHAIIbHOW TOYKH. https://m.eds
Teopema 00 U3MEHEHUH 00.ru/ff0c45
KUHETHYECKON DHEPTHH 02
[ToreHunanpHas SHEPTHUS.
[ToreHuuanbHas SHEPTUs bubmorex
ynpyro aehopMUpPOBaHHOM alIOK
18 npyxuHbL. [loTeHnampHas hitps://m.eds
’ 00.ru/ff0c46
SHEpTHUs Tena BOIU3U 1a
MMOBEPXHOCTU 3eMITH o
[ToreHunanpHBIEC U
HETMOTCHITNATHHBIC CHUIBI.
CBs13b pabOTHI BubmioTex
HEMOTEHITHATBHBIX CHJI C a LIOK
19 W3MEHCHUEM https://m.eds
MEXaHUYECKON IHEPTUHU 00.ru/ff0c47
CUCTEMBI Tell. 3aKOH 8c
COXpaHEeHUs
MEXaHUYECKOW IHEPTHH
JlabopaTopHasi padora
1«MccnenoBanue cBS3U
paboThI CUITBI C
U3MEHEHUEM
20 MEXaHUUYECKOHN HEPTUn
TeJa Ha mpuMepe
pacTsKEeHUs PE3UHOBOTO
KryTtan.Mncmpykmasic no
T5.
21 KonTpoabHas padora?2 bubmmotex
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no treMe «MexaHuka

a [IOK
https://m.eds

00.ru/ff0c4b
74
Paznea 3.
MOJIEKYJISIPHASL
OU3UKA U
TEPMOJIUHAMMKA (2 Bubnuorek
4) a IIOK
22 OCHOBHBIE TIOJIOKECHHS https://m.eds
MOJIEKYJIAPHO- 00.ru/ffOc4d
KUHETUYECKON TEOPHH. c2
BpoyHoBckoe nBUX)EHHE.
Huddy3us. Ananus
KOHTPOJIBHOW paOOTHI.
Xapaxkrtep JBHKEHUS U
B3aUMOJCUCTBHUS YAaCTHI]
23 BeliecTsa. Monuenu
CTPOCHHUS Ta30B,
XKUIKOCTEH U TBEPMABIX TEI
Macca moinexyi.
24 KonuuecTBo BemecTna.
[TocTostHHas ABoraapo
TennoBoe paBHOBECHE.
o5 Temneparypa u e€
n3mepenue. [kama
temneparyp Llenbcus
bubmmorex
Wneanbnsiii raz B MKT. a IJOK
26 OcHOBHOE ypaBHEHHUE https://m.eds
MKT 00.ru/ffOc4f
de
AOcomoTHas TemrepaTrypa
KaK Mepa cpeHen bubmnorex
. a [IOK
97 KUHETHYECKON SHEprUu https:/fim.eds
JBUKEHUS MOJIEKYIL. _pioo.ru e
YpaBHenue Menzeneena- le
Knaneiipona -
28 3akoH JlanpToHa. ["a3oBbIe
3aKOHBI
29 JlabopaTopHasi padora 2

«Hccnenosanue
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3aBUCHMOCTH MEXKTY
napaMeTpamMu COCTOSTHUS
pa3peKEeHHOT O

raza». Aucmpykmasic no
T5.

- bubnuorek
30IPOIIECCHI B
30 UJCATHOM rase U X ;‘t{_[O/I/{ d
ps://m.eds
rpapuyeckoe 00.ru/ff0c57
IIPEJICTABICHHUE Oe |
BuyTtpenHsist sHeprus
TEPMOJIMHAMHUYECKON
N bubnuotex
CUCTEMBI M CIIOCOOBI €€
a [IOK
31 n3meHeHus. KonngecTso https://m.eds
TEIUIOTHI U padoTa. 00 ru./ffotl:59
BryTtpennss sneprus 52.
OJTHOATOMHOTO o
HJIeaTbHOTO Ta3a
bubmmorex
a [IOK
32 Buns! Teruionepenaun https://m.eds
00.ru/ff0c5¢
36
Hncmpyxmadgic no T6.
, bubnuorek
VY aenbHas TEMIOEMKOCTh
a [IOK
33 BemiectBa. KonmuecTBo hitps://m.eds
TCIUIOTHI IIpU 00 ru./ffO;:SC
Teronepeaayde. 36.
AnnabaTHbIii Tporecc o
. ) bubnuoTek
€pBBII 3aKOH
a [IOK
34 TEPMOJUHAMUKH U €T0 https:/m.eds
NIPUMCHEHHUE K 00 ru./ff0;:5ef
M30IpoIeccam C—
Heob6patumocTs poanoTer
a [IOK
35 MIPOIIECCOB B MPUPOJIC. https://m.eds
Bropoii 3akoH 00 ru./ffoc62
TEPMOTUHAMUKH 30.
bubnuoTek
36 [IpuHnunm nexcTBus u a [IOK

KIIJI TenmoBoi MalImHbI

https://m.eds
00.ru/ff0c60



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

37 ukn Kapno u ero KIT[{
38 DKOJIOTHYECKHUE TIPOOIEMBI
TETUIOOHEPTETUKH
bubanorex
O6o06maromuit ypok a [IOK
39 «MonekynspHas pusuka. https://m.eds
OCHOBBI TEPMOJIUHAMUKH 00.ru/ff0c69
38
bubauorek
KonTpoabHas padora
a IIOK
40 3no teme «MonekynspHas https://m.ed
¢busuka. OCHOBBI 00 rz'/ﬁrg&%as
TEPMOTUHAMUKI 50'
bubauorex
[TapoobpazoBanue u
a [HIOK
41 KoHJeHcanus. Mcnapenue httos://m.eds
U KHIleHue. AHaim3 00 ru./ffO(.:63
KOHTPOJIBHOW PaOOTHI. b6.
AOconroTHasg 1 bubnnorex
a [IOK
42 OTHOCHUTEJIbHAS BIAXXHOCTh https-//m.eds
Bo31yxa. HachleHHbIi _pioo ru./ffO;:6 4
nap d8.
Teépmoe Tero.
Kpucrannmaeckue u bubnmorex
amMop(QHbIe Terna. a [IOK
43 AHU30TpONUS CBOKCTB https://m.eds
Kpuctamios. Kuakue 00.ru/ff0c65
Kkpuctayabsl. CoBpeMEHHbIE f0
MaTepraIbl
IInaBnenue n bubmnorex
a [IOK
44 KpUCTAILTU3AIHS. httos://m.eds
VenpHas Terora 00 ru./ff0;:67
riaBneHus. Cyomumarus 08.
bubauorex
YpaBHEHHE TEIIOBOTO a TOK
45 Sanasca https://m.eds
00.ru/ff0c68
20
46 Paznen 4. Bubnmorex
SJIEKTPOINHAMUKA a [JOK



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

(224) https://m.eds
DeKTpHU3anys Tell. 00.ru/ff0c6b
DJIEKTPUYECKUIA 3apsl. ce
JIBa BU/1a DJIEKTPUYECKUX
3apsI0B
[IpoBoxHuKH, bubnmorex
TUDIIEKTPUKU U a [IOK
47 MOJTYITPOBOJTHUKH. 3aKOH https://m.eds
COXpaHEHUS 00.ru/ffOc6b
ANEKTPUYECKOTO 3apsaa cc
bubnuorek
B3anmoneiicTBre 3apsaoB. a IIOK
48 3akon Kynona. Toueunsrii https://m.eds
AIEKTPUYECKUN 3apsil 00.ru/ff0c6e
e4
Hanpsbx€naocTh Bubimorex
AIIEKTPUYECKOTO MOJS. a IIOK
49 [IpuHuun cyneprno3uimm https://m.eds
ANEKTPUYECKUX TOJEH. 00.ru/ff0c6d
JInHny HanpsKEHHOCTH f2
PaGora cun BubmioTex
a [HOK
50 ANEKTPOCTATUYECKOTO httns:/fim.eds
nons. [lorenumann.
00.ru/ffOc6f
Pa3zHocThs moTeHIInaN0B 00
[IpoBogHMKHN U bubnmotex
TUDJIEKTPUKHU B a LIOK
51 AIEKTPOCTATUUECKOM https://m.eds
nosne. Jluanexkrpuueckas 00.ru/ff0c70
MIPOHUIIAEMOCTh 18
bubnuotex
59 DNEKTPOEMKOCTD. Ettugllfm.eds
Konericarop 00.ru/ff0c71
26
DNeKTPOEMKOCTh TIIOCKOTO BubmioTex
KOHJICHCATOpa. DHEprus alIOK
53 T—— https://m.eds
00.ru/ff0c72
KOHJIEHCaTopa <0
JlabopaTopHasi padora 3
54 "U3mepenue

3JIEKTPOEMKOCTH



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

KoHzeHcaropa" . MIHcTpykTa

)k o Th.

[Tpuniun nercTBus u

MIPUMCHECHUE
KOHJICHCATOPOB,
KOITUPOBAIILHOTO
55 amnmnapara, CTpyMHOro
MIpUHTEpA.
DnexTpocTaTHuecKas
3amnmTa. 3a3eMIICHUE
ANEKTPONpUOOpPOB
DNEeKTPUUYECKHH TOK,
YCIIOBUS €T0
CYLIECTBOBAHHUS.
56 [Tocrosunsiil Tok. Crita
ToKa. Hanpsixenue.
ConpotuBieHue. 3akoH
Oma 1t yyacTka 1enu
[TocnenoBarensHOE,
napajuiesibHOe, CMEIIaHHOE
COETMHEHHE MPOBOTHUKOB. bubmaorex
JlabopaTopHas padorad a [IOK
> «M3yyeHne CMEIaHHOro 05 hitps://m.eds
00.ru/ff0c74
COCITUHEHUS 0
pe3uctopoB».Mucmpykma -
orc no Th.
bubnuotex
PaGota u moutHOCTH a IIOK
58 ANEKTPUIECKOTO TOKA. https://m.eds
3akon Jlxoynsa-Jlenna 00.ru/ff0c78
38
3akoH OMa 1t MOJTHOM
(3aMKHYTOH)
ANEKTPUYECKON LIETTH.
Kopotkoe 3aMbIkanue. bubmiorex
JlaGopaTopnas padorad a [TOK
59 «3mepenne DJIC 05 htps://m.eds
00.ru/ffOc7a
HMCTOYHUKA TOKA U €r0 c0
BHYTPEHHETO
COTIPOTUBIICHUS.
Hnempyxkmaosic no Th.
60 DneKTpoHHAas



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

MIPOBOAUMOCTD TBEPABIX
METaJI0B. 3aBUCHMOCTh
CONIPOTUBJICHUS METAJIIIOB
OT TEMIIEpPaTypBhl.
CBepX1IpoBOAMMOCTh

DNEeKTPUYECKHUI TOK B

61 Bakyyme. CBolicTBa
ANEKTPOHHBIX IMYYKOB
[TomynpoBogHuKH, UX
bubnuorek
cOOCTBEHHAs U TPUMECHas
. a IIOK
IpoBOAUMOCTh. CBOMCTBa
62 b n-mepexona https://m.eds
p . 00.ru/ff0c84
[TonynpoBOIHUKOBBIE ae
PUOOPHI o
DNEKTPUYECKHUI TOK B BubmioTex
pacTBopax M pacriaBax a LIOK
63 AJIEKTPOJIUTOB. https://m.eds
DNeKTpoNIuTHYECKass 00.ru/ff0c82
JUcconUanus. JNEeKTPOIIn3 ba
9 o bubnuotex
JMEKTPUUECKUIA TOK B
. a [IOK
razax. CaMoCTOSITeIbHBIN
o4 Y HECAMOCTOSTEIbHBIN hitps://m.eds
00.ru/ff0c84
pa3psa. Monnus. [1nazma ae
DnexTpuueckue mprudopbl Bubnuorex
U YyCTPOMCTBA U UX a ITOK
65 IIPaKTUYECKOE https://m.eds
npuMeHenue. [IpaBuna 00.ru/ff0c86
TEXHUKH O€30IIaCHOCTH fc
KonTpoabnas padora 4
o TeMe «DIEeKTPOCTATHKA.
IlocTosHHEIM BubmioTex
3neKkTpudeckuii Tok. Toku a IIOK
66 B Pa3IMYHBIX CPEIax» https://m.eds
/Bcepoccuiickas 00.ru/ff0c8a
[poBepoOUHas paboTta npu 8a
MIPOBEJICHUHU Ha OyMa)KHOM
HOCHTETIE
. bubnuorek
O06o0manmuil ypok mo
a lIOK
67 teMe «MoueKysipHas

¢buznkar

https://m.eds
00.ru/ffOc8¢c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

56

O06o00manmui ypok mo

68 TeMam
«DJIEKTPOIMHAMUKAY.
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68

bubauorex
a IIOK
https://m.eds
00.ru/ffOc8f
6C



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuecTBo yacoB

Ipak Hat DJIeKTPOHHbIE
Ne Kontpo THYe 2 uudpoBbie
Tema ypoka u3sy
n/m Bcero JAbHbIE ckwe - 00pasoBaTelLH
padoTbI pado st bl¢ pecypchl
ThI
HUncempyxkmaosic no Tb.
Paznea 1.
QJIEKTPOANHAMMUKA (114) bubnmoreka
1 [TocTossHHBIE MATHUTHI U KX 1 HOK
B3auMoOcicTBUE. MarHUTHOE https://m.edsoo.r
nosie. Bektop MarHuTHOM u/ff0c9778
WHAYKIUU. JIMHUY MarHUTHOM
WHIYKIIUU
MarunuTtHoe 1oJ€e NPOBOJHUKA C bubnmmoreka
5 ToKOM. OnbIT Dpcreaa. 1 LIOK
B3anmopeiicTBrue npoBOJHUKOB https://m.edso0.r
C TOKOM u/ff0c98fe
JlabGoparopHasi padora bubnuoteka
3 1«M3y4yeHne MarHuTHOTO MoJIst 1 1 [HOK
KaTyILIKH C https://m.edso00.r
ToKOM». Mncmpykmaoic no Th. u/ffOc98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JIabopaTopHas brbmorexa
4 pabora 2 «/ccienoBanue 1 1 [OK
. https://m.edsoo.r
JENCTBUS MOCTOSTHHOTO MarHuTa u/Ff0C9aco
Ha PaMKy C TOKOM).
HUncempyxkmaoie no Th.
JlelicTBME MarHUTHOTO TTOJIS Ha bubnuoteka
5 JBIKYIIYIOCS 3apsKCHHYIO 1 09 HOK
yactuiy. Cuna JlopeHua. https://m.edsoo.r
Pa6ota cuel Jlopeniia u/ff0c9df4
DneKTpoOMarHuTHasi UHIYKIIHS.
[ToTok BeKTOpa MAarHUTHOMN
6 nHaykuuu. O/1C nHayKuu. 1
3aKOH AJIEKTPOMATHUTHON
nHaykiuu dapanes
JlaGopaTopnas pa6ora 3 bubnuoreka
7 «HccnenoBanue siBICHUS 1 1 [HOK

3JIEKTPOMArHUTHON MHIYKLIUN.

https://m.edsoo.r



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

HUnempykmaoie no Tb.

u/ff0cals0

NuaykTuBHOCTH. SIBIICHUE

camounaykiuu. IJC bubnmoreka
8 CaMOMHAYKITUU. DHEPTHsl LIOK
MAarHUTHOTO IOJISI KaTYIIKU C https://m.edsoo.r
TOKOM. DJIEKTPOMAarHuTHOE u/ff0ca600
oJie
TexHuueckue ycTpoucTBa U UX
MIPUMEHEHHE: TTIOCTOSTHHBIC
9 MarHMThI, JICKTPOMArHHTHI,
AJIEKTPOIBUTATENb, YCKOPUTEIN
JJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb
O6OBIARIHA YPOK bubanoreka
10 «MarsuTHoe I0JIe. HOK
DJNEeKTPOMAarHUTHAS UHIYKIUS https://m.edsoo.r
u/ff0cab82
KonTpoabsnas padora 1 no bubmotexa
11 Teme «MarduTHoe IoJe. HOK
DNEeKTPOMAarHUTHAS UHIYKIUS hitps://m.edsao.1
u/ff0cad58
Pasznen 2. KOJIEBAHUS 1
BOJIHBbI(244)
CB00OOHBIE MEXAHUYECKHE bubmiorexa
12 koseOanus. 'apmoHnyeckue HOK
KojeOaHus. YpaBHEHUE https://m.cds00.1
u/ff0caf06
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparenue sHepruu
JlabopaTopHas padora
4« ccneqoBanne 3aBUCUMOCTH
13 Mepro/1a MaJIbIX KOJeOaHuit
rpy3a Ha HATH OT JTHHBI HUTH U
MAacchl Tpy3a». Hucmpykmagic
no Tb.
KonebarenbHbIi KOHTYD.
CBoOOAHBIC PIIEKTPOMArHUTHBIE
KOJIEOAaHNSA B UAECAIbHOM Bubnuoreka
14 KoJIe0aTeIbHOM KOHTYpE. [HOK
AHanorus Mexuy https://m.edsoo.r
MEXaHUYECKUMU U u/ffOcb820

BHGKTpOMaI‘HI/ITHI:IMI/I
KOJIEOaHUSIMU



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

®opmyna Tomcona. 3akoH bubnuoreka
15 COXpaHCHUsI SHCPIUU B HOK
HAIeaIbHOM KOJIEOaTEILHOM https://m.edsoo.r
KOHTYpE u/ffOch9c4
IIpencrasnenue o 3aTyxaromux
bubnuoreka
KoseOaHusX. BeIHYKICHHBIC OK
16 MeXaHNYECKHE KOJIeOaHusl. ﬁt iim.ed
ps://m.edsoo.r
Pe3onanc. BeinyxneHnbie
u/ffOcbb86
AJICKTPOMArHUTHBIE KOJICOaHMS
IlepeMeHHBIN TOK.
CuHycougaibHbIi IepeMEHHbIN bubnuoreka
17 TOK. MOIIHOCTHh NEPEMEHHOTO LIOK
TOKa. AMIUTUTYJIHOE U https://m.edso0.r
JICWCTBYIOIICE 3HAYCHUE CHIIBI u/ffOchd34
TOKA U HANPSHKCHUS
Tpauchopmarop.
18 [IpousBoacTBo, nepenaya u
oTpeOIeHNE DIEKTPHICCKOM
SHEPTHU
YCTpOUCTBO U MPAKTHYECKOE
bubanoreka
MIPUMEHEHHE JICKTPUICCKOTO OK
19 3BOHKA, TEHEpaTOpa 1
IIEPEMEHHOI0 TOKA, JIMHUI https://m.edsoo.r
P ’ u/ff0cc324
aNeKTponepeaay
DKOJOTrH4eCKHe PUCKU TpU
MIPOU3BOJICTBE IIEKTPOIHEPTHUH.
20 KyneTypa ucnonszoBanus
AIIEKTPOIHEPTHH B
MOBCEIHEBHOM KU3HU
MexaHudecKre BOJIHBI, YCIIOBUS
bubnunoreka
pacnpoctpanenus. [lepuos. OK
21 CKOpOCTh pacpoCTpaHSHHS 1
IUIrHA BOJHBL. [lonepeyHsie U hitps://m.edsoo.r
’ p u/ffOcca54
MIPOJIOILHBIC BOJIHBI
bubnuoreka
3ByK. CKOpOCTH 3BYKa. OK
22 I'pomkocTs 3Byka. BeicoTa ToHa. 1
Tem6p 3yKa https://m.edsoo.r
K u/ffOcccOc
bubnnoreka
DJIEKTPOMArHUTHBIE BOJIHBI, UX OK
23 cBoiicTBa U ckopocTh. [llkana 1

SJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.r
u/ffOccfe0



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

[IpuHIIMIIBI paIKOCBS3U U

24 TeneBusieHus. Pazpurue cpeacts
cBs3u. Paguonokanus
bubnmoreka
KoutpoabHnas padora?2 LIOK
25
«Konebanus u BOJHBI» https://m.edsoo.r
u/ffOcc6f8
[IpsiMmonuneitHOE bubnmnoreka
26 pacnpoCTpaHEHUE CBETA B LIOK
OHOpOJHOM cpene. ToueuHslit https://m.edsoo.r
HCTOYHHK cBeTa. JIyu cBeTa u/ff0cd350
OtpakeHue cBera. 3aKOHBI bubnuoreka
27 oTpaxxeHus cera. [loctpoenue HOK
1300paXXeHU B IIJIOCKOM https://m.edsoo.r
3epKaiie u/ffOcd4e0
[Ipenomnenue ceera. [lonHoe bubnuoreka
o8 BHYTPEHHEE OTpaKeHHE. HOK
[IpenenbHbIN yro MOJIHOTO https://m.edsoo.r
BHYTPEHHETO OTPAKEHUS u/ffOcd7f6
JlabopaTopHas padoTab bubnuoteka
29 «M3Mepenune nokasarens LIOK
MIPEIIOMIICHUS https://m.edso00.r
crexna». “ncmpyxkmasic no Th. u/ffOcd67a
JIunzel. [loctpoenue bubnuoreka
30 n300pakeHUi B JIMH3E. [HOK
@opMyia TOHKOU JIUH3BI. https://m.edso00.r
VBeanueHue TUH3bI u/ffOcddle
JlabopaTopHas padora
31 6«VccnenoBanne CBOWCTB
M300paXEHUH B TUH3AX).
Hncempyxkmaosic no Tb.
Hucnepcus ceeta. CloxHbII
cocrtaB 6emoro cBera. [[Ber.
32 JlabopaTopnasi padora
7«Habmonenune qucrnepcun
ceeray. Mucmpykmaosic no Tb.
Hncmpyxkmaosie no Th. bubnuoreka
33 HNutepdepentius cpera. IIOK
Hudpaxius ceera. https://m.edsoo.r
JudpakimonHas pemeTka u/ffOced22
[TonepedyHOCTH CBETOBBIX BOJIH. bubnuoteka
34
[Tonsapuzanus cBera HOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
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https://m.edsoo.r

u/ff0cf02e
OnTuyeckue MpuOOPHI U
35 YCTPOMCTBA U YCIIOBUS X
0€301MMacHOTO MPUMEHEHUS
I'paHuIBl MPUMEHUMOCTH bubnuoreka
36 KJIACCHYCCKOM MEXaHHMKH. IIOK
[Toctynarsl cienaibHOM https://m.edsoo.r
TEOPUU OTHOCUTEIIBHOCTH u/ff0cf862
OTHOCHUTEIBHOCTH bubnmorexa
LHOK
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMCHH U COKPAICHUE JITTHHBI hitps://m.eds0o.r
u/ffOcfad2
DOHeprus U UMIYIbC bubnnoreka
38 PENATUBUCTCKON YaCTHIIBI. [IOK
CBs13b Macchl € 3HEpruei u https://m.edsoo.r
UMITYJI5COM. DHEPIUS TIOKOS u/ffOcfc68
KonTtpouabnas padora bubnnoreka
39 3«Ontnka. OCHOBBI LIOK
CIIeIMAIbHON TEOpUH https://m.edsoo.r
OTHOCHUTEIBbHOCTH u/ffOcf6f0
bubnmoreka
40 ®otonsl. ®opmyna [1nanka. LIOK
DHeprust 1 UMIyJIbC POTOHA https://m.edso00.r
u/ffOcfe16
OTKpBITHE U HCCTIEIOBAHUE Elginmem
41 g(T)(T);Z@Tbj;ZKTa. OnbiThl A. T'. https://m.edsoo.r
u/ffOcffc4
3akons! poTorddexra. bubnmoreka
42 YpaBHeHre DUHIITEHA TSI LIOK
¢botordpdexra. «KpacHas https://m.edsoo.r
rparutay Gorodddexra u/ff0d015e
Jasnenne ceera. Onsbitsl [1. H. bubmorexa
43 JlebGeneBa. XumMuueckoe HOK
N https://m.edsoo.r
JIeCTBUE CBETA U/F0d0446
TexHuueckue ycTpoucTsa u
44 MPAKTUYECKOE MPUMEHEHHUE:
(dboTodrIeMeHT, POTOAATUHK,
COJIHEUHast OaTapesi, CBETOIUO]]
45 Pemenue 3amad mo tTeme Bbubnuoreka



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

«DIIEMEHTBI KBAHTOBOM OITHKM HOK
https://m.edsoo.r
u/ff0d0302

Mopens aroma ToMmcoHa. bubnuoreka

46 Omnsite Pe3epdopaa mo LIOK
pacCesiHUIO O-4aCTHLL. https://m.edsoo.r

[Tnanerapnas mozens aToma u/ff0d091a
bubnuoreka

47 [Toctynater bopa HOK
https://m.edso0.r
u/ff0dOafa

N3nydenue u norioumeHue bubnuoreka

48 (hOTOHOB MpU IIEPEX0/Ie aToMa C [IOK

OJIHOT'O YPOBHsI SJHEPIUU Ha https://m.edsoo.r

npyroii. Buasl ciekTpoB u/ffOdOafa

BonHoBbIe cBOICTBA YacTHII.

. bubnuoreka

Bonnser ne bpoitns.

N HOK
49 KopmyckynspHo-BOJIHOBOIM
. CLOHTAHIHOE I https://m.edsoo.r

AYATIEM. u/ffod0ca8

BBIHY)KJICHHOE U3JTyYCHHE

OTKpBITHE PaJUOAKTUBHOCTH. bubnnoreka

50 OmnsiTel Pesepdopaa mo LIOK

OINPEIETICHUIO COCTaBa https://m.edso00.r

PaarOaKTUBHOTO U3JIYYEHHUS u/ff0d0fd2

CgoiicTBa anb(a-, 6era-, ramma-

51 u3nydyeHus. BausHue

PaOaKTUBHOCTH Ha )KUBBIS

OpraHu3Mbl

OTKpbITHE IPOTOHA U HEUTPOHA. bubnuoreka

52 N3otonsl. Anbga-pacna. HOK

DJNEKTPOHHBINA U IO3UTPOHHBIN https://m.edso0o.r

Oera-pacnaj. ['amma-u3nydeHnue u/ff0d1162

DHeprus CBSI31 HyKJIOHOB B
bubnmoreka

sanpe. SlnepHsle peakium.

53 Snepusiii peakrop. [IpoGnemsl, HOK

MEPCIIEKTUBBI, SKOJIOTHUECKUE hittps//rm.edsoo.r

P K u/ff0d1356

ACIEKTHI SAEPHON YHEPTrEeTUKU

DJIeMEHTapHbIE YaCTHUIIBI.
bubnmoreka

OTtkpbITHE TO3UTPOHA. METOo b 1IOK

o4 HAOIIOICHUS U PETHCTPAIIN
JJIEMEHTAPHBIX zaCTI/I : https.//im.eds00.1
p e u/ff0d0e38

Kpyrslii cton
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«DyH1aMeHTAIbHBIE
B3auMoaelcTBUSI. EMUHCTBO
(bu3nIeCcKoi KapTUHBI MUPaA»

55

KonTpouabsnas paéora 4 1o
teme «KBanToBast pusuka.
®du3nka aToMa U aTOMHOTO
a1pa»

56

Dransl pa3BUTHS ACTPOHOMUMU.
[Ipuxnagnoe u
MHPOBO33PEHUYECKOE 3HAYCHUE
actpoHomuu. Bup 3BE31HOTO
HeOa. Co3Be3ausi, SpKHUE 3BE3IHI,
IUTAHETHI, UX BUAUMOE
neuxkenne. ConHeyHas cUcTeMa.
AHaM3 KOHTPOJIBHOU pabOTHI.

57

Comaue. ConHeunast
AKTUBHOCTbH. VICTOUYHUK SHEPTHHU
CoHIa 1 3BE31

58

3BE3bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
TJIABHOM TTOCJIEIOBATEIIbHOCTH.
BnytpenHee cTpoeHue 3B€31.
CoBpeMeHHbIE TPE/ICTABICHHUS O
MIPOUCXOKIECHUU U 3BOJIOLINU
Connua u 3B€311

59

Mneunsii [Tyte — Hama
lNanakTuka. [lonoxenne n
neuxenne ComnHua B ["amakTuke.
INanmaktrku. YEpHbIE OBIPHI B
A/Ipax raJlakKTUK

60

Bcenennas. Pa3z0oeranue
rajiakTuk. Teopus bonbmoro
B3pbIBa. PEIMKTOBOE U3ITyUYEHHUE.
MertaranakTuka

61

62

Hepemennsie mpoGiembl
aCTPOHOMUU

O6o06maromuit ypok. Pomib
(U3HUKN U aCTPOHOMUH B
SKOHOMHMYECKOH,
TEXHOJIOTHYSCKOM, COIHMAIbHOM
Y dTUYECKOH chepax
NesITeIbHOCTH YeJIOBeKa




63

O6o06maromuit ypok. Pois u
MeCTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o6maromuii ypok. Poib
¢bu3nveckoii Teopuu B
(bopMUPOBaHUY MPECTABICHUI
0 (U3HUYECKOil KapTHHE MUpa

65

O6o06maromuii ypok. Mecto
¢u3nvecKoil KapTUHBI MHUpPa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEICTABICHUIN O IPUPOJIEC

66

67

68

69

PesepBHbIil ypok. MarautHoe
noJie. JNeKTpOMarHuTHas
WUHIYKIMS

PesepBHblit ypok. OnTuka.
OcCHOBBI crielIUaIbHON TEOPUHU
OTHOCHUTEJIbHOCTH

Pesepnsiii ypok. KBanToBas
¢u3uka. DIeMeHThl aCTPOHOMUHU
1 aCTpOPU3UKH

O6o01maronuii ypok 1o TeMe «
Konebanus»

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d1784

70

O06001maronuit ypok 1o Teme
«INEKTPOIMHAMHKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

70



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

CIIOCOBbI OIEHKHX JOCTUXEHUA YYAIIUMUCA
IINTAHUPYEMBIX PE3YJIbTATOB

KpuTtepun onieHnBaHusi yCTHOTO OTBeETA.

Ounenka «5» cTaBUTCS B TOM cllydyae, €CJIM YYallUiicsi TOKa3blBa€T BEPHOE
NOHUMaHUEe (PU3NYECKON CYUIHOCTH paccMaTpPUBAEMBbIX SIBICHUN M 3aKOHOMEpPHOCTEH,
3aKOHOB M TEOPHi, JaeT TOYHOE OIpe/eJeHHEe M HCTOJKOBAHWE OCHOBHBIX TMOHSTHMH,
3aKOHOB, TEOPHUIi, a TAK)KE MPABHIBHOE OMpeeeHne GU3NYECKUX BETUYHMH, UX €IMHHUIL
U CHOCOOO0B M3MEpEHUSs; MPABHIBHO BBIMTOIHSAET YEPTEKH, CXEMbl U TpaduKU; CTPOUT
OTBET MO COOCTBEHHOMY IIJIaHy, COMPOBOXKJIAET pPAcCKa3 HOBBIMU MPUMEpPAMH, yMEET
MPUMEHUTDH 3HAHUS B HOBOM CUTYaIlMH MPU BBIOJHEHUH MPAKTUUECKUX 3aJaHHIA; MOXKET
YCTaHOBUTH CBSI3b MEX]y H3y4aeMbIM M paHee H3yYeHHBIM MaTepuaioM IO Kypcy
(Gu3MKH, a TAKXKE C MaTEPUATIOM, YCBOCHHBIM IPU U3yUYEHUU JPYTUX MPEIMETOB.

Onenka «4» CTaBUTCS, €CIM OTBET YYEHHKA YAOBJIETBOPSET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OLIEHKY «5», HO J1aH 0€3 UCIOJIb30BaHusl COOCTBEHHOIO IJIaHa,
HOBBIX NPUMEPOB, 0€3 NMPUMEHEHHs 3HAHUN B HOBOM CUTyaluu, O€3 HCIHOJb30BaHUS
CBSI3€HM C paHee M3YYEHHBIM MaTE€pHaloOM M MAaTe€pHalioM, YCBOECHHBIM INpPH HU3yYE€HUU
APYTUX TPEAMETOB; €CIM YydJalluics JONMYCTUI OAHY OWIMOKY WiIM He OoJjee JBYX
HEJOYETOB M MOXKET UX HCIPABUTh CAMOCTOSITEJIBHO WM C HEOOJBLION MOMOUIbIO
YUUTES.

Ouenka «3» CTaBUTCS, €CIU Yy4YalIMWCA TPABWIBHO TMOHUMAET (PUBHUYECKYIO
CYUTHOCTh PAacCMaTpPUBAEMbBIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS
OTJENbHBIE TMPOOENbl B YCBOCHHHM BOMPOCOB Kypca (GU3NKH, HE TMPEMSITCTBYIONINE
JabHEHIIIEeMY YCBOEHHUIO MPOrpaMMHOTO MaTepHalia; yMeeT MPUMEHATh MOJyYeHHBIC
3HaHWSA TIPU PEIIeHWH MPOCTHIX 3aJad C HCIOJB30BaHHWEM TOTOBBIX (OpPMYJ, HO
3aTpyAHSIETCS TIPU PEIICHUH 33j]a4, TpeOyIonmx mpeoOpa3oBaHusi HEKOTOPHIX (HOpMYyT;
JIOIYCTU HE OoJiee OHOM TpyOOl OIMMOKU U IBYX HEIOUETOB, HE OoJiee OTHOM Trpy0oit
U OJHOU HerpyOoil ommbku, He Oosiee NBYX-TpEX HErpyObIX OMIMOOK, OJHOW HEerpyOoi
OIIUOKK U TPEX HEOUETOB; TOMYCTUI YEThIPE UK TSAITh HEJOUETOB.

OneHka «2» CTaBUTCS, €CIM y4alluiicd HE OBJAAe] OCHOBHBIMHM 3HAaHUSIMU U
YMEHHSIMHU B COOTBETCTBUU C TPEOOBAHUSIMU MPOTPaMMbI U JTOITYCTHII 0OJIbIIe OUITMOOK U
HEJ0YETOB, YeM HEOOXOIUMO ISl OLEHKHU «3%.

Ounenka «1» cTaBuUTCS B TOM Cily4ae, €Clid yYEHHK HE MOXET OTBETUTh HU Ha
OJIMH M3 TIOCTABJICHHBIX BOIIPOCOB.

Kputepuu onieHUBaHHUS CAMOCTOSITETbHBIX H KOHTPOJbHBIX PadoT.

Ounenka «5» ctaBuTcs 3a pabOTy, BBIMOJTHEHHYIO TMOJHOCTBIO 0€3 OMHMOOK |
HEJOYETOB.

Ounenka «4» cTaBUTCS 3a pabOTY, BBHIMIOJHEHHYIO MOJHOCTHIO, HO TIPYU HAJIWYUH B
Hel He OoJee 0THOM HeTpyOo# OMMOKY U OJHOTO HEeIOUETa, He OoJiee TPEX HEJ0UETOB.

Ounenka «3» cTaBUTCA, €CIM YYCHUK MPABUJIBLHO BBIIOJHUI HE MeHee 2/3 Bcei
paboThl WM JOMyCTHII HE Oosiee OgHOW rpyOoi ommOKH M ABYX HEJO4YETOB, HE Oosee
OJTHOUM TpyOO# M OgHONW HerpyOoil ommOKku, HE Ooyiee TPEX HETPYObIX OMMOOK, OTHOMN
HerpyOoil omuOKu U TpEX HETOUETOB, MPU HATUYUH YETHIPEX-TISATH HETOUETOB.



OuneHka «2» CTaBUTCS, €CIU YUCIIO OUTMOOK M HEJOUETOB MPEBBICUIO HOPMY IS
OLIEHKH «3» WJIK MPABUJIBHO BBITIOJIHEHO MeHee 2/3 Bcelt paboThI.

Ouenka «1» cTaBUTCS, €CJIM YUEHUK COBCEM HE BBIMOJIHWI HU OJHOTO 3aJaHusl.

Kpurepuu oneHuBaHMsI NPAKTHYECKHUX U JIA0OPATOPHBIX padoT.

Ouenka «5» CTaBUTCA, €CJIM yYAIIUICS BBIMOJIHSAET padOTy B MOJTHOM OOBEME C
coOro/IeHeM HeoOXO0IMMOM MOCIEA0BATEIbHOCTH MPOBEACHUS OIBITOB U U3MEPEHUM;
CaMOCTOSTENIbHO W pallMOHAIBHO MOHTHUPYET HEOOXOAMMOE 00OpYAOBaHHUE; BCE OIBITHI
OPOBOJUT B YCJIOBUSIX M pEeXKHUMaX, OOECIEUMBAIOMIMX TMOJYYEHHE MPABUIbHBIX
pE3yJIbTaTOB W BBIBOJIOB; COOIIOJAET TPEOOBaHUS MPaBUI TEXHUKH OE30MaCHOCTH;
NPaBIWJIBHO W AaKKypaTHO BBHINIOJNHSET BCE 3aMUCH, TaONUIbl, PUCYHKH, YEPTEKH,
rpaduKy; MpaBUIHHO BHIMOJIHIET aHAJIN3 TMOTPEUTHOCTEH.

OueHnka «4» CTaBUTCS, €CIM BBINOJIHEHBI TPEOOBAaHUS K OLEHKE «5», HO ObUIO
JOMYIIEHO JBA-TPU HENI0YETA, HE OoJiee OHOM HEerpy0oil OMUOKN U OJTHOTO HEA0UETA.

Ouenka «3» craBurcsd, €ciM padboTa BBHINOJHEHA HE IMOJHOCTBIO, HO 00BEM
BBIITOJIHEHHOM YaCTH TaKOB, YTO MO3BOJIAET MOJYYUTh MPABUIIBHBIN PE3ylbTaT U BBIBOJ,
€CJIM B XO/I€ POBEACHUS OMNbITA U U3MEPEHUS ObLIN AOMYIIEHBI OIIHOKH.

Onenka «2» cTaBUTCs, €ciu padoTa BBINOJIHEHA HE IOJHOCTbIO, U OOBEM
BBITIOJIHEHHOW 4acTH pabOThl HE TTO3BOJISET CIENIaTh MPABUIIbHBIX BBIBOJIOB; €CJIH OIBITHI,
U3MEPEHHUsI, BBIYUCIICHUS, HAOIIO/IEHUS TPOU3BOMINCH HETIPABUIIBHO.

Onenka «1» craBUTCS, €CJIM y4YalllUiCsa COBCEM HE BBIIOJIHIII PaldoTy.

Bo Bcex ciyyasix OLEHKA CHHKAETCH, €CJIH YYEeHHMK He c00JII0Jaj] NMpaBmja
TeXHUKHU 0€30MACHOCTH.

Ilepeyenn omMOOK

I'pyovie ounoku

. He3nanue omnpeneneHnii OCHOBHBIX MOHSATUM, 3aKOHOB, MPAaBHJI, OCHOBHBIX
MOJIOKEeHU Teopun, (Gopmys, OOLIECTPUHSITHIX CHMBOJIOB 0003HAUCHUS (HU3UYECKHUX
BEJIMYMH, €IMHULl U3MEPEHHUS.

. Heymenune BbIACTUTH B OTBETE TJIABHOE.

. Heymenue mnpuMeHSTh 3HaHUS A pELIEeHUs 3aJad U OObSACHEHUs
(bU3UYECKUX SIBJICHUI.

. Heymenue untath v CTpOUTH IpaQUKU U MPUHIUIHATIBHBIE CXEMBI.

. Heymenne moaroroBuTh K paboTe YCTAaHOBKY WM JlaODopaTOpHOE

o0opyZ0BaHUE, TPOBECTH OMBIT, HEOOXOAUMBIE pacyE€Thl, WJIA HCIOIH30BAThH
MOJIyYE€HHbIE TAHHBIE JJ1s1 BBIBOJIOB.

. HeGpexxnoe  oTHomieHne K JabopaTOpHOMY  OOOPYIOBaHUIO |
U3MEPUTENBLHBIM NPUOOpPaM.

. Heymenue onpenenuts okazaHue N3MEpPUTEIHLHOTO prbopa.

. Hapymenne TtpeOoBaHWil mpaBui 0€30MacHOrO TpyAa MPHU BBITOJIHEHUU
HKCIIEPUMEHTA.

Hezpyovie ouiuoku



. Herounoct (GhopMynupoBOK, ompenesieHui, TOHSTHH, 3aKOHOB, TEOPHH,
BbI3BAHHBIC HEIOJHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB ONPEAECIAEMOrO MOHSATHS,
OIUOKH, BRI3BAHHBIC HECOOTIOICHIEM YCIOBUH TIPOBEICHUS OIBITA WM U3MEPEHUM.

. Ommbku B YCIOBHBIX OOO3HAUEHMSIX HA MPUHUUINHAIBHBIX CXEMaX,
HETOYHOCTH YEPTEKEN, TPaUKOB, CXEM.

. [Iponyck WM HETOYHOE HANKMCAaHWE HAUMEHOBAHUM €IUHUL] (PU3NUECKHUX
BEJIMYUH.

. HepaunonanbHbIi BBIOOp X04a pEIICHHUS.

Heoouému

. HepauumonanbHble 3allicy IPH BBIYMCICHUSX, HEPALMOHAJIBHBIE MPUEMBI B
BBIUHCIICHUH, TPEOOPa30BaHUN U PEUICHUH 3a]1a4.

. Apupmernueckre OmMMOKM B BBIYHMCICHUSX, €CIIM 3TH OIIMOKH IpyOdO HE
MCKaXalOT PEaJIbHOCTh IIOJyYEHHOIO PE3yJIbTara.

. OTtaenbHBIE TOTPENTHOCTH B POPMYJIMPOBKE BOIPOCA HIIA OTBETA.

. HeOGpexxHoe BBINOJIHEHUE 3aMKCel, YEPTEKEN, CXEM, TPaUKOB.

Opdorpaduyeckre 1 MyHKTyallMOHHbBIE OIIHOKHU.



YUYEBHO-METO/JINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

Ob A3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V1A YYEHUKA

denepasibHbIC pabouyre MporpaMMbl Mo (u3uKe 0a30BOro W yriyOJIeHHOTO
YPOBHS  pa3MEIICHBI Ha  caiiTe «Emunoe COJICpIKaHUE o011ero
obpazoBanus»https://edsoo.ru/padbounenporpamMmbl/#

OcHoOBHOE ob1ee oOpa3oBaHUe bazoBblii YPOBEHB:
https://edsoo.ru/wpcontent/uploads/2024/08/20 ®PIT-Ousuka 10-11knaccel 6a3a.pdf

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1.®uszuka. 10- 11 knacc.3aganust 1y OLEHUBAHUS YUYEOHBIX JTOCTHXKEHUM
yuanmuxcsa /Coct.Oxpumenko H.A.JIlutBunenko WM.H.,Cauex B.JL.,- 2 —e uznanue
,JgopadoranHoe..-I'OY IO «onenkuit PUITIO».-{onenk:Uctoku,2018.

2.0m3uka. 10-11kmacc.Terpaxp aas  jagoparopHbix  pador /
Coct.Oxpumenko H.A.,Beixpeictiok H.I'. u 1p.- 'OY JI1O«/lonenxuit PUAITIO.-
Honenk:Mcrokn,2018.- 56 c.

3.Yuutensckuii moptan. Meroguueckue Marepuaibl 1Mo Qu3Mke U
actponomuu https://www.uchportal.ru/load/38

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI
CETU UHTEPHET

1. Enunas xosutekius nugpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

http://school-collection.edu.ru/catalog/

2.DenepanbHbid HEHTP UHPOPMALIMOHHO —00pa30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru/

3.bubmuoreka IJOK https://m.edsoo.ru

4. VInTepakTUBHBIE JJabopaTOpHbIE PAOOTHI 1O HU3HKE

https://seninvg07.narod.ru/004_fiz_lab.htm

S5.0udpoBas oOpazoBarenbHas 1miarpopma DIUC «Mos  mikoday
https://myschool.edu.ru



https://edsoo.ru/wpcontent/uploads/2024/08/20%20ФРП-Физика%2010-11классы%20база.pdf
https://www.uchportal.ru/load/38
http://school-collection.edu.ru/catalog/

