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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa no ¢usuke 0a30BOro ypOBHS Ha YPOBHE CpPEIHETO
oO1mero oopa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHUHN U TPEeOOBaHMI
K pe3yJbTaTaM OCBOEHUS OCHOBHOW 0OOpa30BATENbHON MPOrPaMMBI,
npencraBieHHbix B @I'OC COO, a Ttakke ¢ yd€toM (enepanbHOit
paboueil mporpaMMbl BOCIIUTAHUS M KOHLIETILIMU IIPETIOAABaHMs y4eOHOro
npeamera «@usuka» B 00pa3oBaTENbHBIX OpraHuzanusx Poccuiickoit
®denepann, peaiu3yOINX OCHOBHbIE 00pa30BaTEbHbIE IPOIPAMMBI.

Copepxxannie  mporpaMMbl 10 (U3MKe  HampaBiIeHO  Ha
(OopMHPOBAaHNE ECTECTBEHHO-HAYYHOW KapTUHBI MUpa oOydaromumxcs 10—
11 xnaccoB npu oOyueHuM uX (u3nke Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-/IEATEIbHOCTHOrO  mnoaxona. Ilporpamma 1mo  Qusuke
cootBercTBYeT TpeboBaHusAM PI'OC COO K miiaHupyEMBIM JINYHOCTHBIM,
NPEAMETHBIM W METANpPEIMETHBIM pPE3yJbTaTaM OOY4YEHHUs, a TaKkKe
YUUTBHIBAET HEOOXOAUMOCTh pealu3ali MEXIPEIMETHBIX CBA3EH
(U3MKM C €CTECTBEHHO-HAYYHBIMU Yy4e€OHBIMU IpeaMeraMu. B Hel
OTIPE/ICTISIIOTCS OCHOBHBIC 1€ M3y4YeHUS! (PU3UKU HA yPOBHE CPEIHETrO
obmero oOpa3oBaHHs, IUTAHHPYEMbIE pe3yJabTaThl OCBOCHHS Kypca
(U3MKM: JINYHOCTHBIE, MeETAIllpeIMETHbIE, MpeIMeTHble (Ha 0a30BOM
YpPOBHE).

[IporpamMma no pu3MKe BKIIOYAECT:

e IUIAHMPYEMBIE PE3yJbTaThl OCBOCHHS Kypca Qpu3nuku Ha 0a30BOM
YpPOBHE, B TOM WYHCJE MPEIMETHBIE PE3yNbTaTbl MO TOAam
o0yueHus;

e cozepkaHue yueOHoro nmpeamMera «Puznka» 1o rojgaM oOydeHusl.

du3nka Kak Hayka 0 HanboJiee 00IMUX 3aKOHAX PUPOIBI, BEICTYIIAS
B KauecTBE y4eOHOTO MpeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIA BKIIA]
B CHCTeMy 3HaHUHM 00 okpyxkaromeM mupe. IIkonbHbINA Kypc (QU3NKH —
CUCTEMOOOpa3yIOIIMI ISl €CTECTBEHHO-HAYYHbBIX Y4E€OHBIX IPEIMETOB,
IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUI,
U3y4aeMbIX XHUMHEH, Ouomorued, (¢usnueckoil reorpadueir U
acTpoHoMued. lcrmonb30BaHWEe M aKTUBHOE MPUMEHEHHE (PU3NYECKUX
3HAaHUU ONpENENsIeT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cepe PHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJyYEHUsI HOBBIX
MaTepUaloB C 3aJaHHBIMU CBOMCTBaMU M Jpyrux. W3yuenue ¢usuku
BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBl MHpa oOydaromuxcs, B (OpPMHUPOBAHHE YMEHUN MPUMEHSIThH



HAyYHBI METOJ TO3HAaHWSA TPU  BBINOJIHEHUH HMH  y4eOHBIX
MCCIICTOBAaHHM.

B ocHoBy Kkypca ¢u3MKM I8 YPOBHS CpPEAHEro O0OIero
0o0pa3oBaHMsl MOJOXKEH Psii UIEH, KOTOPhIE MOXHO paccMaTpUBaTh Kak
MPUHIIMIIBI €TO TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBMM C HEH Kypc SBIsETCA
JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPKHUT MaTepuan M3 BCEX PA3EIIOB
(GU3UKY, BKJIIOYAET KaK BOMPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOM
(bu3uKH.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW MaTepuail Kypca
¢bu3ukn o0beAMHEH BOKpPYT ¢usnyeckux Teopuil. Bemymmum B Kypce
aBysieTcsl (pOPMHUPOBAHUE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTEpHH, BEIIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanmuszanus — mpeimnoJiaract
WCIIONIb30BaHNE TYMAHUTAPHOTO TOTEHIMana (U3MYECKOH HayKH,
OCMBICJICHUE CBSI3U Pa3BUTHS (PM3HUKHU C Pa3BUTHEM OOIIECTBA, a TAKXKeE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U IKOJIOTMYECKUMU ITPoOIeMaMu.

Hoes npuxnaonou nanpaenennocmu. Kype dbu3uku mpeamnoiaraet
3HAKOMCTBO C IIHPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTUYECKHUX
IIPUIIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyeTcss IMOCPEICTBOM  BBEICHUS
AJIEMEHTOB COJICpXKAHUs, TMOCBSIIEHHBIX HKOJOTUYECKUM IpodiemMam
COBPEMEHHOCTH, KOTOPBIEC CBSI3aHbI C PA3BUTUEM TEXHHUKHU U TEXHOJIOTHH,
a Takxe oO0CyXJeHHus MpoOJeM pallMOHATILHOTO MPUPOIONOIH30BAHUS U
HKOJIOTMYECKOI 0€30IacHOCTH.

CrepKHEBBIMU DJIEMEHTaMU Kypca (U3MKA Ha YPOBHE CPEIHETO
obirero o0pa3oBaHus SBIAIOTCS (puznueckue Teopun (hopMupoBaHUE
MPEJICTABICHUM O CTPYKTYpE MOCTPOCHHs (U3MUYECKON TEOpUHU, POIH
dyHIaMEHTaNbHBIX  3aKOHOB W  MPHUHIMIIOB B  COBPEMEHHBIX
NPEICTAaBICHUSIX O MPHUPOJAE, TPaHUIAX TPUMEHUMOCTH TEOpHUH, IS
OMKCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U MTPOLIECCOB).

CucTeMHO-AesTENbHOCTHBIN MOJX0J] B Kypce (DU3UKHU peain3yercs
MPEXKJIE BCETO 3a CUET OPraHu3alMy SKCIEPUMEHTAIBHOU ESATEIbHOCTH
oOyuatomuxcs. [ GazoBoro ypoBHS Kypca (U3HUKH — 3TO
UCIIOJIb30BaHUE CUCTEMBI (bpOHTANBHBIX KpPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OpaTOPHBIX pabOT, KOTOphIE B Mporpamme Io
¢u3uKe OO0bEAMHEHBI B OOIIMNA CHHCOK YYEHHYECKUX MPAKTUYECKUX
pabotr. Brimenenne B ykKazaHHOM TMepeyHEe JIaOOpaTOpHBIX padorT,



MPOBOAMMBIX JJISI KOHTPOJS U OLEHKH, OCYLIECTBISIETCS YYaCTHHUKAMHU
00pa30BaTEIBLHOIO MPOIECCa UCXO U3 OCOOCHHOCTEH MIIAHUPOBAHUS U
ocHaieHus kabunera ¢usuku. [Ipu 3TOM oOecreunBaeTcs OBJaJCHUE
oOy4aronMMuUCs  YMEHHUSIMU  TPOBOJUTH KOCBEHHBIE  HM3MEpEHUS,
WCCIIEIOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH M TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbmioe  BHHMMaHue  yAENSAETCS  PEIICHUIO  PACYETHBIX U
KaueCTBEHHbIX 3a7ad. [Ipu 3TOM Jisi pacu€THBIX 3a1ad MPUOPUTETOM
ABJISIIOTCS ~ 3a/laud € SBHO  3aJaHHOM  (U3MYECKOM  MOJIENbIO,
MO3BOJIAIOIINE TPUMEHSTh U3yUYEHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJTHOTO pazzierna Kypca, Tak ¥ MHTETPUPYS 3HAHUS M3 Pa3HBIX Pa3/IeiioB.
JIisi  KayecTBEHHBIX 3ajady MPUOPUTETOM SIBISIOTCS 3aJlaHusl  Ha
oOBbsICHEHHE TpPOTEKaHUs (U3UYECKUX SIBJICHUA M TPOLIECCOB B
OKpYXalolllel >KU3HU, Tpelyromnue BbIOOpa (U3MYECKON MOJENH IS
CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu OI'OC COO k maTepualibHO-
TEXHUYECKOMY OOeCcreueHnI0 y4eOHOro rpoiecca 0a30BbIi ypOBEHb
Kypca (U3MKM Ha YpOBHE CpeaHero ooOiero oOpa3oBaHUS JOHKEH
U3y4aThCsl B YCIOBUAX MPEAMETHOrO KaOMHEeTa (PM3UKU WIH B YCIOBUSX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
B xkabunere ¢u3uKM JOKHO OBITH HEOOXOAMMOE JTabOpaTOpHOE
o0opyi0BaHUE JIJIsi BBIMOJIHEHUS! YKa3aHHBIX B MporpaMme 1o (Qusuke
YUYEHUUECKUX MPAKTUYECKUX PabOT U JEMOHCTPAILIMOHHOE 000y 0BaHUE.

JleMoHCTpalMoHHOE 000pynoBaHuE (POPMHUPYETCSI B COOTBETCTBUU
C TMPHUHIMIOM MHHUMAJIbHOM JOCTAaTOYHOCTH H  oOecrevynBaeT
MIOCTAHOBKY TEPEYUCICHHBIX B IMporpamMme MO0 (QU3HKE KIIOUYEBbIX
JEMOHCTpALUNA JUIsl MCCIEOBAaHUSl U3Y4YaeMbIX SIBICHUN U MPOIECCOB,
SMOUPUYECKUX U  (YHIAMEHTAJIbHBIX 3aKOHOB, HUX TEXHHYECKUX
IIPUMEHEHUU.

JlabopaTopHoe oOOpyqOBaHUE JUISI YYEHHYECKUX MPaKTUYECKUX
pabor ¢dopmupyercs B BHJAE€ TEMAaTUYECKHMX KOMIUIEKTOB U
oOecrieunBaeTcst B pacu€re OJHOr0 KOMIUIEKTa Ha JIBYX OOYYarollUXcCsl.
Temaruueckne KOMIUIEKTHI JIA0OPATOPHOTO 0OOPYIOBAHHUS TOJKHBI OBITH
MOCTPOCHBI HA KOMIUIEKCHOM HCIOJb30BaHUU aHAJIOTOBBIX U HU(POBBIX
npuOOpoOB, a TaKKe KOMIIBIOTEPHBIX H3MEPHUTENIbHBIX CHUCTEM B BHUJEC
1P pOBBIX JTaAbOpaTOPHIA.

OCHOBHBIMHU TEJISIMU H3y4eHHs] (UMK B 0OIIEeM 00pa3oBaHHUU
SBIISFOTCA:



dbopMupoBaHHEe HWHTEpeca W CTpPEeMJICHHS OOydarolmmxcs K
HAayYHOMY U3YYEHUIO TPUPO/IbI, PA3BUTHE UX UHTEIUICKTyaIbHBIX
U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE TMPEICTABICHUNA O HAYYHOM METOJE IIO3HAHUA H
dbopmMupoBanue MCCIIEI0BATENBCKOTO OTHOIIICHUS K
OKPY>KaIOLIUM SIBJICHUSM;

dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHUsI Kak pe3yJbTaTa
U3Y4YEHUS] OCHOB CTPOCHUSI MaTepuu M (PyHJIaMEHTAIbHBIX
3aKOHOB (PU3UKH;

(dhopMHUpOBaHUE YMEHUN OOBSICHATH SBICHUS C HCIIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUN U HAyYHBIX JOKA3aTeIbCTB;

dbopMHupoBaHUE MPENCTABICHUNA O poiu (HU3UKUA I Pa3BUTHUA
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTrKeHHE ITHX Ieliell 00ecTieunBaeTCsl PEIICHHEM CIICTYIOIINX
3aja4 B MpoIlecce U3yUeHus: Kypca PU3UKU Ha yPOBHE CPEIHEr0 OOIIETOo
00pa3oBaHuUs:

IpUOOPETCHUE CHUCTEMBbl 3HAaHUM 00 0O0mMX (U3HIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, SICKTPOANHAMHKY, KBAaHTOBYIO (PH3UKY
Y DJIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUE YMEHUI MPUMEHATh TEOPETUUECKUE 3HAHUS IS
OO0BsICHEHUS (PU3UYECKUX SBJICHUA B TIPHUPOJE W TSI TIPUHSITHS
MPAaKTHYECKUX PEIICHHI B TIOBCETHEBHOM JKHU3HH,

OCBOGHHE CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a7ad C SBHO
3aJlaHHOW (PU3MYECKOW MOJENbI0, 3aJay, MOaPa3yMEBAIOIINX
CaMOCTOSITENIbHOE CO3/laHue (U3MUECKON MOJIENH, aJeKBaTHOM
YCIIOBUSIM 3a]1a4H;

MOHMMAaHWE (PUBNYECKUX OCHOB M NPUHLHUIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKUX IMPOIECCOB, HX
BJIMSTHHSI HA OKPYKAIOIIYIO CPENy;

OBJIAJICHUEC METOJaMH CaMOCTOSITEILHOTO ITUTAHUPOBAHUS |
npoBeficHUsI  (DU3MYECKUX  OKCIIEPUMEHTOB,  aHalu3a |
UHTEpIIpeTaluu WHGOPMALMU, OIpPEIeICHUs JOCTOBEPHOCTH
MOJIy4YE€HHOTO Pe3yNbTara;

CO3/IaHMe YCIIOBUW JUIsi  pa3BUTHS YMEHUH  IPOEKTHO-
MCCIIeJIOBATEILCKOM, TBOPUECKOH NeITeIHHOCTH.



Ha wu3ydenne ¢usuku (6a30BBIM ypOBEHb) Ha ypPOBHE CPEIHETO
oOmero odpaszoBanus orBoautca 136 yacos: B 10 knacce — 68 vacos (2
yaca B Hezelno), B 11 kiacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemslii B mporpamMmme 1o ¢GuU3MKe MepedeHb J1abopaTOPHBIX
U TPAKTUYECKUX PAOOT SBISETCS PEKOMEHJOBAHHBIM, YYUTENb JAENaeT
BBIOOp TIpoBeZeHHs] J1a0OpaTOpPHBIX pabOT M OMBITOB C Y4&TOM
WHANBUAYAIbHBIX 0COOCHHOCTEH 00yUYarOTNXCS.



COILEPKXAHUE OBYUYEHUA

10 KITACC
Paszpnen 1. ®u3uka v MeTOAbI HAYYHOI'0 NIO3HAHUA
®u3uka — Hayka O nmpupoxe. Haydnesle MeTOABI TO3HAHUA

OKpyXXaromero Mupa. Ponb skcmepuMeHTa W TEOpHM B IpoIecce
HO3HaHUsI IPUPOABL. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue ¢Gu3HYecKUX SBICHUM M mpoueccoB. Hayunble
runote3bl. PU3MYecKue 3aKOHBI M TEOpuH. ['paHUIBI MPUMEHHMMOCTH
¢buznueckux 3aKkoHOB. [IpuHIIUIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (pOpMHUPOBAHUM COBPEMEHHOM HAay4HOMH
KapTHHBI MUPA, B IPAKTHYECKOHN 1€ATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHajnoroBele U HUQPPOBBIE  U3MEPHUTENBHBIE  MPUOOPHI,
KOMITBIOTEPHBIC TaTYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. (OTHOCUTEIBHOCTh MEXAaHUYECKOTO
newxkeHus. Cucrema orcuéra. Tpaekropus.

[lepememnienne, CKOpOCTh (CpefHsisi CKOPOCTb, MTHOBEHHAas
CKOPOCTb) U YCKOPEHHE MATEpUaIbHON TOUYKH, MX MNPOEKIHH Ha OCH
cucrembl KoopauHat. ClioxkeHue MepeMelieHu U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJUHENHOE JBHKCHHE.
I'paduky 3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpPEHUs, MNYTU U
MEpEMEIICHHUS MATEPUATIEHON TOYKH OT BPEMEHHU.

CBoOomHOE TIazieHue. Y CKOPEHHE CBOOOHOTO A ICHUS.

KpuBonunennoe asrmxkeHue. [[BHKEHHE MATEPUAIBHOM TOYKH IO
OKPY>KHOCTH C TIOCTOSIHHOM IO MOAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JMHEWHAas CKOpOCTBb. [Tepuon U 4acToTa oOparieHus.
LleHTpOoCTpEMUTENTBHOE YCKOPEHUE.

TexHuyeckue  yCTpOWCTBA M IPAKTUYECKOE  NPUMEHEHHE:
CIIUJIOMETP, IBUKEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEPEAAYH.

Jlemoncmpayuu

Mopaens cucTeMbl OTCUYETa, WIUIIOCTPALMS KUHEMAaTHYECKUX
XapaKTePUCTHUK JBUKCHHUS.

[IpeoOpazoBaHHe  JBMXKEHHMI C  HMCIOJIb30BAHUEM  IMPOCTHIX
MEXaHHU3MOB.



[Tanenue Ten B BO3AYXE U B Pa3pEKEHHOM NPOCTPAHCTBE.

Habmoienue nBrxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY
Y TOPU3OHTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TafeHUSI.

Hanpagnenue ckopocTu mpu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamophule pabomoi

N3yueHne HEPAaBHOMEPHOIO [BWKECHHUS C LEJIbK OIPEICIICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY MYTSIMU, TPONACHHBIMU TEJIOM
32  MOCJIEAOBATEIIbHBIE  PABHBICE  IPOMEKYTKM  BPEMEHH  IIPHU
PaBHOYCKOPEHHOM JBH>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydenune NBUKEHHUS IIAPUKA B BI3KOM )KUAKOCTH.

N3yuenue aBuxeHus tena, OpoeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutensHOCTH ['amumes. IlepBeiid 3akoH HproToHA.
NHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [IpuHumn cynepno3unuu cui. Bropoil 3axoH
HeroToHa nnsa marepuasibHOM TOYKHM. Tpetnit 3akoH HproToHa st
MaTepUaIIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cumia  Tsxkectu.  [lepsas
KOCMHYECKAs] CKOPOCTb.

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

Tpenne. Buapl Tpenust (MOKOs, CKONbXKEHHs, KaueHus). Cuia
tpenust. Cyxoe Tpenue. Cuia TpeHUs CKOJbXEHUS U CUIJIa TPEHUS MOKOSI.
Koaddurmument tpenus. Cwiia CONMPOTHBICHUS TMPH JBIKECHUU Tela B
AKUJKOCTH WUJIU Ta3e.

[TocTynarenbHOe ¥ BpamaTesbHOE ABUKEHUE a0COIMIOTHO TBEPOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpameHus. [lmedo CHibl
YcnoBus paBHOBECHS TBEPAOTO TEINA.

TexHuyeckue  ycTpoWCTBA W IMPAKTUYECKOE  MNPHUMEHEHHE:
NOAIINITHUKY, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenve nuHEpUUH.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIIMNX TEIL.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue cuJl.



3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Ae(QOpMAaIlHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJICHHH.

CpaBHEHME CHIT TPEHMS IIOKOsI, KAUEHMSI U CKOJIBYKEHHS.

VYcnoBus paBHOBeCHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabonvl

Nzyuenue nBuxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CWJ YNPYTOCTH, BO3HUKAMOIIMX B
py>KMHE U PE3UHOBOM 00pasle, OT UX AePopMaliH.

HccenenoBanue yCiaoBUM paBHOBECHUS TBEPAOIO Tejla, UMEKOLIETO OCh
BpalICHUSI.

Tema 3. 3axonvl coOXpaneHus 6 MexaHuKe

Nmnynbc MaTrepualibHOM TOUKM (Tena), CUCTEMbl MaTepUaIbHBIX
TO4eK. MIMIysbC CUiIBI 1 U3MEHEHHE MMITYJIbCa TeJla. 3AaKOH COXPaHEHUs
UMITyJIbca. PEakTUBHOE IBMKECHHUE.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernyeckass »Heprusi MarepuanbHOM Touku. Teopema 00
U3MEHEHUM KMHETUYECKON SHEPTUU.

IlorennmansHas »Heprusd. [loTeHuumanbHas dHEPrUs  yHIpyro
nepopMUpOBaHHON MpykuHbl. lloTeHUnanbHass SHeprus Tena BOJIU3H
MTOBEPXHOCTU 3EMIIN.

[lorennuanbHble W HEMOTEHLIMaJIbHbIE CHIBL. CBs3b pabOTHI
HENOTEHIMAJIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOM YHEPTUU CUCTEMBI
TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON YJHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckue yCcTpoucTBa U NPAKTHUECKOE NMPUMEHEHUE: BOIAOMET,
KOIIEP, NPYKUHHBINA ITUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxtnBHOE BMXEHUE.

[lepexon noTeHIMATBHON YHEPTUH B KHHETUUECKYIO U OOPATHO.

Yuenuueckuu sxkcnepumenm, rabopamopnvle pabomoi

N3ydyenne aOCONIOTHO HEYNPYyroro yjaapa ¢ I[OMOIIBIO JABYX
OJINHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXaHUYECKOU
DHEPIUH Teja Ha PUMEpe PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pazpnen 3. MousekysipHas pu3nka v TepMOJIMHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT mMeopuu



OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TECOpUH U UX
ombITHOE 0O0ocHOBaHWE. bpoyHoBckoe aBmxkenue. Jubdysus. Xapakrep
INBIKCHUS W B3aUMOJCHCTBHUS YacCTHI] BellecTBa. MOJEnu CTpOEHHUs
ra3oB, JKUJKOCTEH U TBEPABIX TEl U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha
OCHOBE OJTHUX Mozenen. Macca m pasmepsl Mojekyd. Komamyectso
BemiecTBa. [locTtosiHHass ABoraapo.

TerutoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana
temneparyp Llenbcus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KHHETHYECKOW TEOPHH HMICaThLHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak
Mepa Cpe/lHe KHHETUYEeCKOM SHEPTUHY TEIIOBOTO JIBUYKEHHMS YaCTHI] Ta3a.
[lxana Temneparyp KenpBuHa. ['a30Bble 3aKOHBL.  YpaBHEHUE
MenpaeneeBa—Kianelipona. 3akoH JlanpToHa. M30mponeccsl B UieaibHOM
raze¢ € IIOCTOSIHHBIM  KOJIMYECTBOM  BemiecTBa. ['paduyeckoe
MIPEICTABICHHUE U30IPOLIECCOB: U30TEPMA, U30X0Pa, U300apa.

TexHuyeckue  yCTpOWCTBA M IPAKTUYECKOE  NPUMEHEHHE:
TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE  BEILECTBA,
doTorpaduu MOJIEKYJT OpraHUIECKUX COCTUHEHUN.

OmnpiTel 10 1 Py3un KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Mogaens onbita IlTepha.

OnbIThl, 10Ka3bIBAIOUIME CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aNMOJECHUCTBUA.

Mogenb, WUIIOCTPUPYIOLIAs MPUPOAY JABJICHUS ra3a Ha CTEHKHU
cocyJa.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UCATBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

Onpenenenue Macchl BO3QyXa B KIACCHOW KOMHATE€ HAa OCHOBE
U3MepeHuil 00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPbl BO3/IyXa B HEMl.

UccnenoBanne 3aBUCUMOCTH MEXIy MapamMeTpaMyd COCTOSIHUS
Pa3peKEHHOr0 Tasa.

Tema 2. OcHosbl mepmoouHamMuKu

TepmoanHaMuueckas cucrema. BuyTtpennss SHEPIus
TEPMOJMHAMHYECKON CUCTEMBbI U CrocoObl e€ m3MeHeHus. KonuuecTBo
TEIJIOTHl U paboTa. BHYTpeHHsIsT SHEPTHUs OJHOATOMHOTO HACATBHOTO



ra3za. Buzpl Temonepeaadn: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3TyYEHHUE.
VYnenpHass TEINIOEMKOCTh BemecTBa. KonmmuecTBO TEIUIOTHI  NpH
TEeIIonepeaye.

Ilonsarue 00 anadaTHOM Ipolecce. [TepBbIit 3aKOH
TepMOJMHAMUKHU. [IpuMeHeHue mepBOro 3aKoHa TEPMOAUHAMUKH K
uzonporeccam. ['padpuueckas nnteprperanns padboTs rasa.

Bropoii 3akoH TepMoaumHamuku. HeoOpaTumocTh mIpoLECCOB B
IPUPOJE.

TerutoBele MamuHbl. [IpUHOUIBI JEHCTBHS TEIIOBBIX MAlIWH.
[IpeoOpazoBanusi HSHEpruM B TEIUIOBBIX MamuHax. Koadduiment
IOJIE3HOr0  AercTBUA TemnoBod Mamuebel. [lukn KapHo wu  ero
KOX(QGUIUEHT TOJE3HOr0 JEHCTBHUS. OKOJOTMYECKHE MpPOOIEMBbI
TEIJIO3HEPrETUKH.

TexHMuecKue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOIUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

M3MeHeHrne BHYTPEHHEH HEPIrUM Teja NMPHU COBEPLICHUU pPabOTHI:
BBUIET MpPOOKM M3 OYTBUIKM TNOJ JEHUCTBUEM CXKATOro BO3AyXa,
HarpeBaHue d¢pupa B  JATYHHOM  TpyOke  nyTéM  TpeHus
(BUIEOAEMOHCTpAIHSA).

WN3meHeHne BHYTpEHHEH JHepruu (Temmeparypsl) Tenaa IpH
TeIIonepeaye.

OmnbIT 110 a1MabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3TYIIHBIM
OTHUBOM).

Mopnenu mapoBoi TypOWHBI, ABHUraTeNsi BHYTPEHHETO CTOpaHus,
PEaKTUBHOIO JIBUraTEJIsl.

Yuenuueckuu skcnepumenm, rabopamopnvle pabomoi

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue U KoHaeHcauus. VcmapeHue U KureHwue.
AOCOII0THAs U OTHOCUTENbHAS BIAXXHOCTh BO3ayxa. HachleHHsbIil nap.
VYaenpHas Temnora mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPaTyphbl
KHUIEHUS OT JaBJICHUS.

Tsépmoe Teno. Kpuctamnmueckue n amopdubie Terna. AHUZOTPOTHS
CBOMCTB KpUCTaLIOB. JKunakue kpucramuisl. COBpEeMEHHBIE MaTEpHUalIb.
IInaBneHne © KpucTaUIM3alusa. YJenbHas TeEIUIOTa IUIaBJICHUS.
CyOaumarnusi.

VYpaBHeHre TETI0BOTO OanaHca.



TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPUMEHEHHE:
TUTPOMETP M TNCUXPOMETP, KaJOPUMETP, TEXHOJOTHM IOJYYEHHUS
COBPEMEHHBIX MAaTEpUajoB, B TOM 4YHUCJIE HAHOMATEpPUAIOB, W
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenne npy noHM>KEHHOM TaBJICHUU.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HaGmtonenne HarpeBaHuss U IUIABICHHUS  KPUCTAJUIMUECKOTO
BEILIECTBA.

JleMOHCTpanust KpuCTaJuIioB.

Yuenuueckuu skcnepumenm, rabopamopnvle pabomoi

M3mepenre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznea 4. dinekrpoanHammuka

Tema 1. Inekmpocmamuxa

OnekTpuzaums  Tel.  OJJNeKTpuyeckud  3apsana.  JIBa  Buaa
ANEKTPUUYECKUX 3apsA0B. [I[pOBOHUKY, TUAIICKTPUKH U HOJTYITPOBOTHUKH.
3aKOH COXpaHEHUS AJIECKTPUUECKOTO 3apsijia.

B3aumoneiictBue 3apsa0B. 3akoH Kyinona. Toueunsiit
ANEKTPUYECKUN  3apsia.  OleKTpuyeckoe mnojne.  Hamnpssk€HHOCTH
ANeKTpUudYecKoro mnojst. [I[puHIuUI Cynepno3uiuu 3JIEKTPUIECKUX MOJICH.
JIunny HaOPSHKEHHOCTH AJIEKTPUUYECKOTO MOJIA.

Pabora cun snekrpocratudeckoro mnojs. llorenuuan. PasHocTh
noTeHUHAIOB. [[pOBOTHUKH M TUAJIEKTPUKH B 3JEKTPOCTATHUECKOM IIOJIE.
JlusnexkTpruyeckasi MPOHULIAEMOCTb.

OnektpoéMkocTh.  KoHaeHcatop.  DNEKTPOEMKOCTh  IIOCKOTO
KOHJICHCaTOpa. DHEPTHUsl 3apsSXKEHHOT0 KOHJEHCATOPa.

TexHuyeckue  yCcTpoWCTBA W IMPAKTUYECKOE  MNPHUMEHEHHE:
ANEKTPOCKOIL, 3JIEKTPOMETP, SJIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE
AIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN amnmapar, CTpyWHbIN
MIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKUII IEUCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBrE HA3JIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TE.

[TpoBOIHUKH B AIIEKTPOCTATUYECKOM MOJIE.

DJeKTpocTaTUIeCcKas 3amuTa.



JIMDAEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH  IIOCKOTO  KOHJAEHcAaTtopa OT
IJIOIIAA IUIACTUH, PACCTOSHHS MEXAY HHMHU M JIUDIJICKTPUUYECKOU
IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATOpa.

Yuenuueckuui sxcnepumenm, 1abopamophule pabomoi

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosanuwtii 31ekmpuueckuit mox. Toxu é paziuunvix
cpeoax

DNEeKTpUYECKUA TOK. YCJIOBHUSL CYHIECTBOBAHHUSA BIIEKTPHUECKOTO
toka. Mctounuku Toka. Cuna Toka. [IocTOsSHHBIN TOK.

Hanpsoxkenue. 3akon OMa 17151 y4acTKa LEeTH.

DJIEKTPUYECKOE  COMPOTUBIICHHE.  YEIbHOE  CONPOTUBIICHHE
BellecTBa. [locnenoBarenbHoe, MapamwienbHOE, CMEMIAHHOE COEIUHEHUE
MIPOBO/IHUKOB.

Pabota snekrpuyeckoro toka. 3akoH J[xoyns—Jlenna. MonmHoCTb
ANEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE NUCTOYHUKA
Toka. 3akoH OMa ns TMOJMHOW (3aMKHYTOM) SJEKTPUYECKON IEMu.
Kopotkoe 3ambikanue.

OJNIEKTPOHHAs MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBomauku. COOCTBEHHAass W TIPUMECHAs TPOBOAUMOCTH
norynpoBogHUKoOB. CBoiictBa p—n-nepexona. IlomynpoBogHuKOBBIE
IPUOOPHI.

OJEKTPUYECKU TOK B pAacTBOpAaX M paciulaBax 3JIEKTPOJIUTOB.
DNEKTPOIIUTAYECKAS] TUCCOUUALUS. DIEKTPOIIH3.

ONEeKTpUYeCKUii  TOK B Trasax. CamocTosITeNbHBIN U
HECAMOCTOATENbHBIN pa3psa. Monnus. [Lazma.

TexHuyeckue  ycTpoWCTBA W IMPAKTUYECKOE  MNPHUMEHEHHE:
aMIIEpMETD, BOJIBTMETP, peocrar, UCTOYHUKH TOKA,
AJIEKTPOHArpPEeBaTEIbHBIC TPHOOPHI, SJIEKTPOOCBETUTEIIBHBIC TPHUOOPHI,
TEPMOMETP CONPOTUBIICHUS, BAaKyyMHBIA JWOJA, TEPMHUCTOPHI U
(hoTOpE3UCTOPHI, MOIYIPOBOIHUKOBBINA U0, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiibl TOKA U HaIIPSKEHUS.



3aBUCHUMOCTh COMPOTUBIICHUS IWIMHIPUUECKUX MPOBOJHUKOB OT
JUTMHBI, TIOIIAIA TIOTIEPEYHOT0 CEUCHHUS U MaTepuania.

CMeliaHHOE COETMHEHUE POBOIHUKOB.

[Ipsimoe  u3MepeHue  aneKTpoaBWXKylIed  cuibl.  Koporkoe
3aMbIKaHWE TalbBAaHUYECKOTO DJJIEMEHTa U OICHKa BHYTPEHHETO
COTIPOTUBIICHUSI.

3aBUCHUMOCTH CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii U IPOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSSI MPOBOJUMOCTD AHOA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabonvl

N3ydyeHne CMEIaHHOTO COEUHEHMSI PE3UCTOPOB.

W3mepenue >3IeKTPOABMKYLIEH CHIIBI HWCTOYHHMKA TOKAa MU €ro
BHYTPEHHETO COIIPOTUBIICHMUSL.

Hab6nronenue snekrponmsa.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢usuku ©OazoBoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEXIPEIMETHBIX CBS3EH C
KypcaMy MaTeMaTHKH, OMOJIOTUU, XUMUH, reorpapuu U TEXHOJIOTHH.

Meowxcnpeomemnvie nouamus, CBSI3aHHBIE C H3YYEHHEM METOJIOB
HAy4YHOTO TO3HAHUS: SIBJICHHE, Hay4yHBIH (hakT, Turmotesa, pusmueckas
BEJIMUMHA, 3aKOH, TEOPHsl, HAOIIOIEHNE, IKCIIEPUMEHT, MOJIEIUPOBAHHE,
MO/J1€]1b, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TUHEWHAA QYHKIIHS,
napabomna, runepbona, ux rpa@uKkd U CBOWCTBA, TPUTOHOMETPHUYCCKHUE
(YyHKIUU:  CHUHYC, KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKLUUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanndeckoe NBIKEHUE B )KUBOU mpupoae, nuddysus,
OCMOC, TEIJIOOOMEH JKHMBBIX OpraHu3MOB (BHIbl TEIUIONEpEnayH,
TEIJIOBOE PABHOBECHE), JJIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: JIHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHUE AaTOMOB MU
MOJIEKYJ, MOJIb BEIIECTBA, MOJSPHAas Macca, TEIUIOBbIE CBOMCTBa
TBEPABIX TEJ, KUIKOCTEH M ra3oB, AJIEKTPUUYECKUE CBOMCTBA METAJIIOB,
AJIEKTPOJINTUYECKAS TUCCOLMALINS, TaJIbBAHUKA.

I'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUWE JBWKEHUH C HCIOJIB30BAHUEM
MEXaHM3MOB, YYET TPEHHUS B TEXHHKE, MOIIMITHUKH, HCIOIH30BAaHHUE



3aKOHA COXPAaHEHHUs UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U JIpyrue),
JBUTATEIh BHYTPEHHETO CropaHus, TmapoBas TypOuHa, OBITOBOI
XOJIONWJIBHUK, KOHIUIMOHEP, TEXHOJIOTMM IIOJyYEHMs] COBPEMEHHBIX
MaTepUaJioB, B TOM 4YHUCJIE HAHOMATEpPUAIOB, W HAHOTEXHOJIOTHH,
JIEKTPOCTATUYECKAS 3alUTa, 3a3€MJICHHE DIIEKTPONPUOOPOB, KCEPOKC,
CTPYWHBIN IIPUHTED, DIIEKTPOHAIPEBATEIIbHBIE npuOopHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KUIIACC
Paznea 4. JnekrpoanHammuka

Tema 3. Mazcnummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[TocTrosiHHBIE MarHUTHL. B3anMoJelicTBUE MOCTOSTHHBIX MarHUTOB.
MarnutHoe mosie. BekTtop  MarHuTHOM — MHAYKOMH. [IpuHUIMAT
CYyIEpIO3ULINM MATrHUTHBIX TMOJeh. JIMHMM MAarHUTHOM WHIYKIIUU.
Kaptuna nuHuit MarHuTHOW UHIYKIIUU TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarHutHOe 1oJsie MPOBOJHUKA ¢ TOKOM. KapThHa NTUHUN WHIYKIIUU
MAarHuTHOTO TMOJIA JUIMHHOTO MPSMOrO0 NPOBOJHHKA M 3aMKHYTOTO
KOJBLEBOIO IPOBOJHUKA, KaTymlKu ¢ TokoM. OmnbeiT Opcrena.
B3anmonenicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalpaBJICHUE.

Cuina JlopeHua, e€ MOAyJb U HallpaBlIeHUE. J[BUKEHHE 3apsyKEHHOM
YacTHUI[bl B OAHOPOJIHOM MarHUTHOM mnoJje. Pabora cunsl JIopenua.

SlBnenune  anekTpomarHuTHOM — wHAYKOWW. [loTok  BekTopa
MarHUTHOM WHAYKIUU. OJNEKTPOABMXKYIIAs CUJIa HUHAYKIMU. 3aKOH
ANEKTPOMArHuTHOM MHIYyKIUU Dapajes.

BuxpeBoe 3leKTpUYECKOE TMOJE.  DJEKTPOABHXKYIIAss  cuia
VHAYKIHUU B MPOBOJHUKE, JBUKYIIEMCS MOCTYNATEIbHO B OJHOPOIHOM
MAarHUTHOM I10JIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBI€HME CaMOMHIYKLIHMH. OJIEKTPOABUKYIIASL
CUJIa CAMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckue  ycTpoWCTBA W IMPAKTUYECKOE  MNPHUMEHEHHE:

MTOCTOSIHHBIC MarHHTHI, AJICKTPOMAarHHUTHI, AIEKTPOABUTATETb,
YCKOPHUTEIIHU DJIEMEHTAPHBIX YaCTHI], UHAYKIIMOHHAS [1€Yb.
Jlemoncmpayuu

OmneIT Opcrena.



OTKJIOHEHUE 3JIEKTPOHHOIO MYyYKa MATHUTHBIM TOJIEM.

JInHMM MHAYKIIMYA MarHATHOTO MOJIA.

B3auMozeiicTBue ABYyX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHME SIIEKTPOMArHUTHON MHIYKIIHH.

IIpaBuiio Jlenna.

3aBUCUMOCTb JJEKTPOJABIKYIIEH CHJIbI MHAYKIUH OT CKOPOCTH
MU3MEHEHMS MarHUTHOI'O ITOTOKA.

SIBreHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabonvl

W3yuyeHne MarHuTHOTO 1OJISl KaTyIIKU C TOKOM.

HccenenoBanue 1eWCTBUS MOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHIYKIHH.

Pa3nea 5. Kosie0anusa v BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE KOJ1€DAHUSA

KonebarenbHast cucrema. CBOOOJIHBIE MEXaHMYECKUE KOJEOAHMS.
['apmonnueckue konebanus. Ilepuon, yactora, ammutyga u (asa
konebanui. [IpyXuHHBIH MasATHUK. MareMaTHYeCKU  MasTHHK.
VYpaBHeHue rapMoHUYecKHX Kojebanuil. IlpeBpailienue sHEpruud Mpu
rapMOHUYECKHUX KOJICOAHUSIX.

Konebarenbuplii  KOoHTYp.  CBOOOJHBIE  DJIEKTPOMArHUTHBIE
KojeOaHusi B MJICATbHOM KOJeOaTeIbHOM KOHTYpe. AHAIOTHS MEXITY
MEXaHUYECKUMU M BJEKTPOMArHUTHBIMU  KosieOanusimu. Dopmyna
TomcoHa. 3akOH COXpaHEHMsI SHEPrHMH B HJICAJTHLHOM KoOJieOaTeIbHOM

KOHTYpE.
[IpencraBienne o 3aTyxaroumux KojieOaHMsIX. BbIHYXIEHHbIE
MEXaHUYEeCKHe KOJIeOaHMUsI. Pe3onanc. Brinyxnennbie

AJIIEKTPOMATHUTHBIE KOJIEOAHNUS.

ITepemenHbI TOK. CUHYCOUIAIBHBIN TEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOr0 TOKa. AMIUIUTYJTHOE U JEHUCTBYIOIIEE 3HAUYCHUE CUJIbI TOKA
Y HAIIPSIKCHUSL.

Tpancpopmarop. [IpousBoacTBo, mepenaya W MHOTpeOJICHHE
ANEKTPUYECKON DJHEPTUH. IJKOJIOTUYECKHE PHUCKH NpPH IPOU3BOJCTBE
aneKkTposHepruu. KynabTypa  UCHONB30BAHUS  BJIEKTPOIHEPIMU B
MMOBCEJHEBHOM KU3HU.



TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPUMEHEHHE:
ANEKTPUYECKUN  3BOHOK, TEHEPATOpP IIEPEMEHHOTO TOKa, JIMHUHU
AJIEKTpoIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyeOaTeIbHON CHCTEMBI (TIPYKUHHBIN
WJIM MaTEMaTUYECKUN MAsTHHK).

Habmoienue 3aTyxaronmx KoueOaHuil.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habtoienue pesonanca.

CBOOOHBIE AIIEKTPOMArHUTHBIEC KOJIEOaHUSI.

OcummiorpaMMsl  (3aBUCUMOCTH  CHJIBI TOKa W HAIpPSDKEHUS OT
BPEMEHM) JJIs1 DJIEKTPOMArHUTHBIX KOJICOaHU.

Pe3oHanc 1mpu  IOCHENOBATEIBHOM  COEAUHEHUM  PE3UCTOpa,
KaTyIIKH UHIYKTUBHOCTH U KOHAECHCATOPA.

Mopens TMHUY JIEKTPOIEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabonivl

HccnenoBanne 3aBUCUMOCTH IEpUOJIa MajbIX KosieOaHUl rpy3a Ha
HUTH OT JUIMHBI HUTU U MacChl Ipy3a.

HccenenoBanve INMEPEMEHHOTO TOKa B LENHM U3 IIOCIEN0BATEIBHO
COCAMHEHHBIX KOHIEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpPOMAHUMHbLE GOIHbL

MexaHnudeckue BOJHBI, YCIOBUs pactpocTtpaHeHus. llepuogn.
CkopocTh pacmpocTpaHeHuss M JUIMHA BOJHBL [lomepedssle
POJ0TbHBIE BOHBL. HTEepdepeHius u nudpakins MeXaHHUeCKUX BOJIH.

3Byk. Ckopocth 3BykKa. I'poMkocTh 3BykKa. Bwicota ToHa. TeMOp
3BYKa.

DNEeKTpOMarHuTHbIE BOJIHBI. YcnoBus U3ITyYEHHUS
ANEKTPOMAarHWTHHIX BOJH. B3anmmuas opueHtanms BexktopoB E, B, V B
ANEKTPOMArHUTHOM BosiHEe. (CBOWCTBA  3JEKTPOMArHUTHBIX  BOJIH:
OTpakeHUE, MpeIoMIIEHHEe, Nospu3anus, audpakuus, UHTepdEepeHLIHs.
CKOpOCTB 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkaya 37€KTPOMarHUTHBIX BOJIH. [I[puMeHeHne 311eKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IprHIMIBI pagnuoCBsI3U U TeneBuAcHU. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEbI.

TexHuueckue  yCcTpoWcTBAa M NPAKTHYECKOE  NPHUMEHEHMHE:
MY3bIKaJIbHbIE HHCTPYMEHTBHI, YJIBTPA3BYKOBasl IUarHOCTHKA B TEXHUKE U



MEIUIIMHEe, pajgap, pPaauoNpUEMHUK, TEICBU30p, aHTEHHa, TenedoH,
CBY-neus.

Jlemoncmpayuu

OOpazoBaHue M pacHpPOCTPAHEHUE IMONEPEUHbIX W MPOIOJIBHBIX
BOJIH.

Koneoiromeecs Te0 Kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus M PETOMIICHHSI MEXaHUYECKHUX BOJTH.

Hab6nronenue nnrepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue CBsI3W TPOMKOCTH 3ByKa UM BBICOTBI TOHa C
aAMIUTUTYI0M M 4aCTOTOM KOJIEOAHMIA.

HccnenoBanne CBOWCTB AJIIEKTPOMArHUTHBIX BOJH: OTPaXXEHUE,
pesioMIIeHUe, Mospu3anus, AudpaKius, MHTephepeHITus.

Tema 3. Onmuka

I'eomerpruueckas onruka. [IpsamonuHeHOE pacIpOCTPAHEHHUE CBETA
B OJIHOpOAHOM cpene. JIyu cBerta. ToueuHbI HICTOYHUK CBETA.

OtpaxeHnue cBera. 3akoHbl OTpaxkeHHs cBeTa. llocTpoeHue
M300paKEHUI B IJIOCKOM 3€pKale.

[Ipenomnenue cBeTa. 3aKOHBI MPENIOMIICHUSI CBeTa. AOCOIIOTHBIM
IoKasarenb  OpesnomiieHus.  l[lonmHoe ~ BHyTpeHHEE  OTpaKEHHE.
[IpenenpHbIN yroa NOJHOIO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oesoro cBeta. LIBer.

Cobuparonye u pacceuBaroniye JuH3bl. ToHkas nuH3a. DOKycHOE
paccTosiHHE M ONTHYECKass CuWia TOHKOM JH3bL [locTpoeHue
M300pakeHN B coOMparomux MW paccemBaromux JmH3ax. dopmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JINH30U.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBas  ontuka. Hutepdepenmus  cBera.  KorepeHTHbIe
HUCTOYHUKHU. YCIOBUA HAOMIOJAEHUS MAaKCUMyMOB M MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(pa3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

Hudpakuus  cBera.  [udpakuvonnas  pemérka.  YcioBue
HaOJI0/ICHUS TJIaBHBIX MAKCUMYMOB MPH MaJICHU MOHOXPOMAaTHYECKOTO
cBeTa Ha AUPPAKITUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE: OYKH,
nyna, (oTroanmnapar, MPOEKIMOHHBIN anmapar, MUKPOCKOI, TEJIECKOIl,
BOJIOKOHHAsI ONITHKA, TU(PAKIIMOHHAS PENIETKA, TIOJISPOW/I.



Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHEHHE, OTPAKEHHUE U MPEIOMIICHUE
cBeTa. OnTUYecKue MpuOOPHI.

[TomHOE BHYTpEeHHEE OTpakeHHe. MoJieb CBETOBOIa.

HccnenoBanue CBOMCTB N300paKEHUI B JTMH3AX.

Monenu MUKpOocKomna, TeJIECKONa.

Hab6nronenue natepdepenHnmm cpeTa.

Habmronenue nudpakiuu cBera.

HaGmonenue nucnepcun cBera.

[TomydeHue ciekTpa ¢ TOMOIIbIO MPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

HabGmoienue momsipusamnuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamophvle pabomoi

H3mepenue mokaszaresns IpeJoMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB N300paKEHUI B JTMH3AX.

Ha6nronenue nucnepcuu cBera.

Pazgea 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHTEILHOCTH
['pannnbl MPUMEHUMOCTH KJIACCHYECKOM MeXxaHWKHW. [locTynarsl
CIIEHHAIBHOW TEOPUHU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOIYJS
CKOPOCTH CBETA B BAKyyMe€, IPUHIUIT OTHOCUTENBHOCTH DWHILTEIHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU H
COKpAICHUE JIJINHBI.
DHeprus 1 UMIYJIbC PEISITUBUCTCKON YACTHILIBL.
CBsi3b Macchl C YHEPTUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTHUIBI.
DHeprust MoKosl.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®dotonbl. ®opmyia [1nanka cBsi3u 3HEprun GOTOHA C €r0 YACTOTOM.
DHeprus U UMIyJbC POTOHA.

OTtkpsiTue u uccneaosanue porodrpdexra. OnbrTol A. I'. CTonerona.
3akonbl (GoTodpdexra. YpaBHeHue OIuHITEHHA 1711 PoTorddexra.
«KpacHas rpanuia» porosddekra.

JlaBnenue cBera. OnwiTel 1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue  yCTpOWCTBA M IPAKTUYECKOE  NPUMEHEHHE:
(dboTo3EeMEHT, POTOJATUHK, COTHEUHAs OaTapes, CBETOANO/I.



Jlemoncmpayuu

®otorh(PexT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeEMIHETO (hoTodddekTa.

CBeToauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccesHuio o -
yactull. Ilmanerapuas moxens aroma. [locrymarel bopa. M3nydyenue u
norjoiieHue (POTOHOB MPHU MEPEX0JIe aTOMA ¢ OJHOTO YPOBHS YHEPTUU Ha
npyroil. Buabl cektpoB. CIIEKTp ypOBHEW S3HEPTHH aTOMa BOAOPO/IA.

BonnoBeie cBorictBa yactuu. Bomubl ne bpois. KopnyckymnspHo-
BOJIHOBOM Jyajiu3M.

CHOHTaHHOE U BBIHYKJIEHHOE H3TyUYCHHUE.

TexHuyeckue  ycTpoWCTBA W IMPAKTUYECKOE  MNPHUMEHEHHE:
CIIEKTPAJIbHBIN aHAIN3 (CIIEKTPOCKOM), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, 1abopamophule pabomoi

HaOmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JIOKA3bIBAIOLIME CJOKHOCTh CTPOEHUS  AJpa.
OtkpeiTHe pamuoakTuBHOCTH. OmbIThl Pesepdopma mo ompepeneHuto
cocTaBa paavoakTUBHOrO u3nyudeHus. CBoiicTBa aibda-, 6era-, ramma-
u3llydeHus. BirsiHue paquoakTHBHOCTH HA KUBbIE OPTaHU3MBI.

OtkpeiTHE TpOTOHA U HeWTpoHa. HyknoHHas Mozaenb sapa
I'eitzen6epra—Banenko. 3apsia sapa. MaccoBoe uucio siapa. M30Torbl.

Anbda-pacnaa. NEKTPOHHBIA M TMO3UTPOHHBIN OeTa-pacma.
["'amMa-n3nyueHnue. 3aKOH paIMOAKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B siipe. SAnepHbie cuiibl. JledekT macchl
Anpa.

Snepueie peakunu. /lenenne u cuHTE3 An€Ep.

Anepnwiii  peaktop. Tepmosiaepubiii  cuHTe3. [IpoGnembr U
NEPCIEKTUBBI AIEPHOM SHEPTEeTUKU. DKOJOTUYECKUE ACHEKTHI SIEPHOU
DHEPIreTUKH.

DOnemMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.



MeToapl HAOJIFOICHHS ¥ PETUCTPAIAN SJIEMEHTAPHBIX YACTHII.

dyHIaMEeHTAbHBIE  B3aUMOJNCUCTBHUSA. EAMHCTBO  (U3HYECKOM
KapTUHBI MUpA.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE TPUMEHEHHUE: TO3UMETD,
KaMmepa Bunbcona, simepHbIi peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMHUY U ACTPOPU3MKH

Otanbl pa3BUTHS aCTPOHOMHHU. [IpuKkiiamHOe U MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bupa 3Bé3nnoro Heba. Co3Be3nus, spkue 3BE3MbI, IUJIAHETHI, UX
BUJINMOE JIBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeunasi akTUBHOCThb. Mcrounuk sHeprun ConHua u
3BE31.  3BE3IBI, MX  OCHOBHBIE  XapaKTepucTUKH. Jmarpamma
«CHEKTpaJIbHBIA ~ KJIACC ~ —  CBETUMOCTb».  3BE3Jbl  IJIaBHOM
NOCJIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» [JISl 3BE3N
[JIABHOM  MOCIEOOBAaTEIbHOCTH.  BHyTpeHHee  CTpOEHHE  3BE3J.
CoBpeMeHHbIE NPEICTABIECHUS O IPOUCXOKAECHUH U 3BOOIMU CoHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3.

Mineunsin Ilyte — nama [anaxktuka. I[losmoxenue u aBHXKEHHE
Connua B lamaktuke. Tumbl ramakTuk. PaguoranakTUKu M KBas3apsbl.
YEpHbie ABIPHI B AApaX TAIAKTHUK.

Bcenennas. Pacuupenne Bceenennoii. 3akon Xa66na. Paz6eranue
ranakTuk. Teopus bonbimoro B3psiBa. PenukroBoe nsnyyeHue.

MacmrabHas cTpykTypa Beenennoi. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGmionenuss HEBOOPYXKEHHBIM  TIJ1a30M € UCHOJIB30BAaHUEM
KOMITBIOTEPHBIX NPHJIOKEHUHN ISl ONPEACIICHHS TOJIOKEHUSI HEOECHBIX
OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIe co3Be3qusi (CeBepHOro
NOJIyLIApUs U IPKUE 3BE3/IBI.

Habmronenus B reneckon JlyHsl, mutanet, Mieunoro I1yTu.

O06o01marniee NOBTOpeHUE



Ponb ¢usnku 1 acTpOHOMHH B SKOHOMHUYECKOW, TEXHOJIOTHIECKOM,
COLIMAJILHON M ATHYECKOH chepax AesTeIbHOCTH YeI0BeKa, POJIb U MECTO
(U3MKM M aCTPOHOMHUHU B COBPEMEHHON HAy4yHOW KapTHMHE MHpa, pOJib
¢u3nueckoil Teopun B (POPMHUPOBAHUU IPEACTABICHUN O (PU3NUYECKON
KapTUHE MHUpa, MeCTO (U3NYECKON KapTUHBI MHUpa B OOIIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenne kypca ¢usuku ©OazoBoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBA3EH C
KypcamH MaTeMaTHKH, OMOJIOTHH, XUMHHU, Teorpadru U TEXHOJIOTHUH.

Meowxcnpeomemnvie nounamus, CBSI3aHHBIE C H3YYEHHEM METOJ/IOB
HAyYHOTO IO3HAHUS: SIBICHHUE, HAY4YHbIH (pakT, runoresa, (puznyeckas
BEJIMUMHA, 3aKOH, TEOPHsl, HAOIIOIEHNE, IKCIIEPUMEHT, MOJIEIMPOBAHHE,
MOJIEJIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBI yYpaBHEHUH,
TPUTOHOMETPHUUYECKHUE (PYHKIMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M UX NPOCKLUUN Ha
OCH KOOpPJMHAT, CJIOKEHHE BEKTOPOB, IIPOM3BOJIHBIE 3JIEMEHTAPHBIX
GyHKIUI, TpU3HAKU MOAOOMS TPEYrOJIbHUKOB, ONPEAEIECHUE IIOUIaan
MIOCKUX GUryp u o0bEma ted.

buonocus:  dnmeKTpUdecKHe  SABICHUS B JKMBOM  IIPUPOJE,
KoJieOaTeNbHbIE ABW)KCHUS B JKUBOM IMPHUPOJAE, ONTUUYECKUE SIBJICHUS B
’KUBOH IIPUPOJIE, AEHCTBHAE PaAUALlMU HA )KUBBIC OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTypa
TBEPABIX TEJ, MEXaHU3MBbl OOpPa30BaHUS KPHUCTAUIMYECKOM pEHETKH,
CIEKTpaJIbHBIN aHAIIN3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MJIH, 3aJI€)KM MAarHUTHBIX DY,
boTochEMKa 3eMHO MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICCHU.

Texnonocus: TAHUM DNEKTpONIEpENAY, TEHEPATOP IEPEMEHHOTO TOKA,
ANIEKTPOJBUraTENb, WHAYKLIMOHHAS II€Yb, pajap, paguoNpUEMHUK,
TENEeBU30p, aHTeHHa, Tene@oH, CBYU-meub, MpOEKUMOHHBIA anmapar,
BOJIOKOHHAsI ONITHKA, COJTHEUHAas Oarapes..



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
O ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

OcBoenne ydeOHOTO TpeaMmera «®DuU3HWKa» HA YPOBHE CPEIHETO
obmiero oOpa3oBaHus (0a30BBIA  YpPOBEHb) JOJDKHO OOECIEUUTH
JTOCTHKCHHE CICAYIONINX TUIHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX
o0pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBLIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTO npeamera « Du3nkay
JOJKHBI ~ OTpa)xaTh TOTOBHOCTh M CHOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEH JINYHOCTH,
CUCTEMOI  LIEHHOCTHBIX OpPWUEHTAlUMi, IO3UTUBHBIX BHYTPEHHUX
yOexKIeHUH, COOTBETCTBYIOIIHNX TPaaULIHOHHBIM LHEHHOCTSIM
poccHuiicKoro oOIIEeCTBa, pPACIIMPEHUE >KU3HEHHOI'O OINbITa W OMbITa
NEATENbHOCTH B IMPOLIECCE peai3allid OCHOBHBIX  HallpaBiICHUUN
BOCITUTATEIbHOM IE€ATEIbHOCTH, B TOM YUCIIE€ B YACTH:

1) rpakIaHCKOro0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3UIIMK OO0Yy4aloIIerocs: Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YJI€Ha POCCUICKOro 00I11eCTBa;

NPUHITHE TPAIUIMOHHBIX OOIEYETOBEYECKIMX TYMAaHUCTUUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIBbHOCTh B HHTEpECAx
IPaXJAHCKOTO  OOIIECTBa, Y4YacTBOBaTb B CaMOYIPaBJICHUU B
o0pa3oBaTenbHON OpraHu3allnu;

YMEHUE B3aWMOJECHCTBOBAaTh C COLMAIBHBIMU HMHCTHUTYTaMU B
COOTBETCTBHUH C UX PYHKIHMSIMH U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOW NEATEIBHOCTH;

2) NATPUMOTUYECKOT0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh POCCUMUCKOW TPaXJAHCKOHW HIACHTUYHOCTH,
MaTPUOTHU3MA;

LHEHHOCTHOE  OTHOILIEHWE K TOCYJAapCTBEHHBIM  CHMBOJAM,
JOCTHXKEHUSIM POCCUUCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

cOPMUPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHUSA,  ITUYECKOTO
MOBEJCHUS;



CHOCOOHOCTh OLICHMBATh CUTYAallMI0O W IPUHUMATh OCO3HAHHBIE
peuieHusl, OPUEHTUPYSACh Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJAa B TOCTPOCHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTUYeCKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETHKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PUZNIECKON HAYKE;

5) Tpy10BOI0 BOCIIMTAHMS:

UHTEPEC K pa3InyHbIM chepaM MpophecCUOHANIBHOU JIEATebHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3UKOW W TEXHHUKOW, YMEHHUE COBEpIIATh
OCO3HaHHBIM  BBIOOp  Oyaymieil mpodeccun W pearn30BBIBATH
cOOCTBEHHbIE KU3HECHHbIC TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B
o0nacTu GU3HMKU HA MPOTSHKEHUU BCEH KU3HU,

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYJNbTYpbl,  OCO3HAHHE
[JI00AJIBHOTO XapaKkTepa dKOJIOTUYECKUX MPoOeMm;

IUTAaHUPOBAHUE U OCYIIECTBJIICHUE JCHCTBUN B OKpYyXalolleh cpeje
Ha OCHOBE 3HaHUS 1IeJIel YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacipeHue omnbITa NEeATENbHOCTH HKOJIOTUYECKOM
HAIpPaBJIEHHOCTH HA OCHOBE MMEIOIIUXCS 3HAHU 10 (PU3HKE;

7) 1EHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE LEHHOCTH HAyYHOM JI€ATE€IbHOCTH, TOTOBHOCTh B
npouecce  M3ydeHHs  (U3UKM  OCYUIECTBJISATH  MPOEKTHYID U
UCCIIEI0BATENLCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjoruueckue 1eicTBUA:
CaMOCTOSITeNIbHO (POPMYJIUPOBATh M aKTyaJlU3UPOBaTh MPOOIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATHh LEIU ACITEIbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPHUU
X JOCTHIKCHUS,
BBISBJISAITh 3AKOHOMEPHOCTH M MPOTHUBOPEUMS B pPacCMaTpPUBAEMBbIX
(hUBUYECKUX SIBICHUSX;



pa3pabaThiBaTh IUIAH pEIICHUS MPOOJIEMBI C Y4E€TOM aHaIu3a
MMEIOIIMNXCS MaTEPUAIbHBIX M HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIBLHOCTh, OIIEHUBATh COOTBETCTBHE
PE3yNbTATOB LIEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUI EATEIbHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH PAbOTy B YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBUS;

pa3BUBaTh KPEAaTUBHOE MBIILICHUE MPHU PEMICHUH KU3HEHHBIX
poOJieM.

BazoBnle ncciienoBarejbcKkue 1eHCTBUSA:

BJIAJETh HAYYHOM TEPMHUHOJOTHEH, KIIOUEBBIMUA MOHATHSAMU H
MeTo/1aMu (PU3UYECKON HAYKU;

BJaJIeTh HABBIKAMHM Y4EOHO-HUCCIEAOBATEIIbCKOM U MPOEKTHOM
JEeSATENBbHOCTH B 00MacTH (PU3MKHM, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATENIbHOMY TIOMCKY METOAOB pelieHuss 3aj1ad  (U3HU4ecKoro
coJiepKaHusl, IPUMEHEHUIO Pa3IMYHbIX METOI0B TO3HAHUS;

BJIAJETh BUJAAMM JEATEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS, €T0
UHTEpIpETaldy, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B  Pa3IMYHBIX
y4eOHBIX CUTYyallUsX, B TOM YHCII€ MPU CO3JAHUM YUYEOHBIX NMPOEKTOB B
obsacTu PU3MKY;

BBUSIBIIATh TPUYMHHO-CJICCTBEHHBIE CBSI3U M aKTyaJIU3UPOBATH
3a/1ayy, BBIJBUTaTh TMIOTE3y €€ pEelIeHUsl, HaXOAUTh apryMEHThI IS
JI0KA3aTeNbCTBA CBOMX YTBEPXKACHHI, 3aJ]aBaTh MapaMeTpbl U KPUTEPUU
pelIeHUS;

aHAIM3UPOBATh MOJYYCHHBIE B XOJE PELICHUS 3aJa4M Pe3yJIbTaThl,
KPUTUYECKH OLEHUBATHh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHUSIX;

CTaBUTb U (opmynupoBaTh  COOCTBEHHBIE  3aJaud B
00pa30BaTeNbHON AEATEIBHOCTH, B TOM YUCIIE MIPU U3yYCHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CHUTyallUsiIM, OLIEHMBAaTh NPUOOPETEHHBIN
OTIBIT;

YMETh NMEPEHOCUTh 3HaHUS MO (U3MKE B MPAKTUUYECKYIO O00JIACThH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX PEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE HJIEH, IpEAJiaraTh OPUTMHAIbHBIE MOAXOIbBI H
pelIeHUS;

CTaBUThb MPOOJEMbl W 3a/aud, JOMYCKalolue ajJbTEepPHATHUBHBIC
pEIICHMUSL.

Pabora ¢ nundopmanmeii:



BJIQ/JIETb HAaBBIKAMU TOJYy4YeHHs HHPoOpMAIUH  (HU3HUECKOTO
COolepKaHUsl W3 HCTOYHUKOB pPaA3HBIX THUIOB, CAMOCTOSTEIBHO
OCYUIIECTBJISATh IOUCK, aHAJIU3, CHUCTEeMaTU3alUI0 U WHTEPIPETALUIO
uH(pOpMAaIUHU PAa3IMYHbBIX BUIOB U (DOPM MpE/ICTABICHUS;

OLICHMBAThH JOCTOBEPHOCTh HH(OpPMALINH;

HCIIONIb30BaTh CPe/ICTBA MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEUICHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3allMOHHBIX 3aJlad ¢ CcoOJIoJleHHneM TpeOOBaHUN 3PTrOHOMHMKH,
TEXHUKH O€30MacHOCTHU, TUTHEHBI, PECypcoCOEpeKeHMs], MPaBOBBIX U
ATHUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COACPKAHHUA B  PA3IUYHBIX
dbopmarax ¢ y4€ToM Ha3zHayeHUS MH(OpPMAIMU U LIENEBON ayJaUTOPHH,
BbIOMpast ONTUMAIBHYIO (OpMY IIPEICTABICHUS U BU3yallU3alUu.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe TeiCTBUA:

OCYIICCTBJIATh OOIIEHWEe Ha ypoKaxX (PU3MKH W BO BHCYPOYHOM
JESITEIILHOCTH;

pacmo3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYallMd W CMSTYaTh
KOH(JIUKTBI;

pa3BEPHYTO W JIOTHYHO U3JIaraTh CBOK TOYKY 3pPCHHUS C
MCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh W  WCIOJB30BaTh NPEHMYIIECTBA KOMAHAHOU W
WHIUBUTyAIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOABI COBMECTHBIX NEUCTBHMA C Y4ETOM
00X HHTEPECOB U BO3MOXKHOCTEH Ka)kI0T0 WICHA KOJIJICKTHBA,

IPUHUMATh 1€ COBMECTHOM JESITCIIBHOCTH, OPTraHW30BHIBATH H
KOOPJIWHUPOBATh JCHCTBUSA MO €€ JOCTHIKEHHUIO: COCTaBIATH IUIaH
NEUCTBUN, pacmpeneiisaTh poau C y4ETOM MHEHHH YYaCTHHKOB,
00CyX/1aTh Pe3ynbTaThl COBMECTHOH paOOTHI;

OIICHMBATh KadeCTBO CBOET0 BKJIAJa M KaXJIOr0 Y4YaCTHHUKA
KOMaH/IbI B OOIIMI pe3ysIbTaT IO pa3pad0TaHHBIM KPUTCPHSIM;

mpeiaraTh HOBBIE MPOCKTHI, OIICHUBAThH WJICH C TTO3UIIMA HOBU3HEI,
OpUTHHATBHOCTH, TTPAKTUIECKON 3HAYNMOCTH;

OCYIICCTBJIATh  IO3MTHBHOE  CTPATETHYCCKOC  IIOBEJACHHUE B
Pa3IMYHBIX CHTYAlUSX, MPOSBISATH TBOPUYECTBO M BOOOpaKeHHE, OBITh
WHUIIMATUBHBIM.

PeryisiTuBHbIE YHMBeEpPCAJbHbIE YYeOHbIe JeiCTBUSA



Camoopranusanmus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIBHYIO JESITEIBHOCTh B
obnactu (U3UKM M aCTPOHOMUH, BBISBISATH MPOOJIEMBbI, CTAaBUThb H
(dbopMyIupoBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEIbHO ~ COCTABJIATh IUIAH PEHICHHUS PACYETHBIX U
Ka4eCTBCHHBIX 3aja4, IUIaH BBIMOJHEHUS TPAKTUYCCKON paboThl C
Y4ETOM HMMEIOIIUXCS  PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHUH;

JABAaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsATb paMKh y4yeOHOro TMpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTCHUN;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBAaTh (POPMUPOBAHUIO W TPOSBICHUIO DPYIAUIIUU B
oOnactu (PU3UKK, TOCTOSHHO TOBBINIATH CBOM 00pa30BaTENbHBIM
KYJbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAJIbHbIN HHTEJJIEKT:

aBaThb OIIEHKY HOBBIM CHUTyalusM, BHOCHUTb KOPPEKTHBBI B
NEATENBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BIIQJICTh HABBIKAMHU ITO3HABATEILHON pPEQIIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX IEUCTBUN U MBICIUTEIIBHBIX MTPOLIECCOB, UX PE3YIHTATOB U
OCHOBaHUM;

WCIIOJIB30BaTh MPUEMBI peIICKCUU sl OIICHKH CUTYyaIluu, BIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEUICHUS I10
UX CHUKEHUIO;

MPUHUMATH MOTHBBI W APTyYMEHThl JAPYTrUX TMpPU  aHAINA3E
pPE3yJIbTATOB JIESITEIbHOCTH;

NpPUHUMATh ceOsl, MOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTbl JpYIrUX IIpU  aHaIu3e
pPE3YyJIbTATOB JIESITENBHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIIHOKH.

B mnpormecce MOCTHXKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS
nporpaMmbl 1Mo (pu3uKe AJii YpOBHS CpPEeIHEro oOuiero oopa3oBaHUsl y
oOy4Jaronmuxcsi  COBEPIICHCTBYETCS  AMOIMOHAJBHBI  HMHTEJUICKT,
npeanoiaraimuii copMupoBaHHOCTD:



CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHHMATh CBOE
OMOITMOHAILHOE  COCTOSHWE,  BHJCTh  HANpaBJICHUS  Pa3BUTHUSA
COOCTBEHHOW SMOITMOHANILHON c(Pephl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh
aJanTHUPOBATHCS K YMOITMOHAILHBIM U3MEHEHUSIM U MPOSBISTH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTUBAIINH, BKIIOYAIOIICH CTPEMIICHUE K JOCTH)KCHUIO
eI M yCIeXy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JCHCTBOBATH
HCXOJIS U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKIIFOYAIOMICH CIOCOOHOCTh TOHMMATh 3MOIIMOHATIHLHOE
COCTOSIHME JIPYTHX, YYUTBIBAaTh €ro TpPH OCYIICCTBICHUU OOIICHMS,
CTIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATH
OTHOIICHUSI C JAPYTUMH JIOJbMH, 3a00THTHCS, TPOSBIATH WHTEPEC H
paspemniath KOH(MIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K koHiy oOyuenus B 10 Kjacce npeIMETHbIE pPE3yJIbTaThl Ha
0a30BOM  ypOBHE [IOJDKHBI ~ OTpakatb  C(OPMUPOBAHHOCTH Yy
oOy4Jaronmxcsi yMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojdb U MeCTO (U3UKU B
(GhOpMHpPOBaHUM COBPEMEHHOW HAyYHOW KAapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOW TEXHUKU M TEXHOJIOTHM, B MPAKTUYECKOU NESATEIbHOCTH
JIIOJICH;

YUUTHIBATh TPaHUIBl TNPUMEHEHHUS HM3YYCHHBIX (U3UUYECKUX
MOJENEN: MaTepuaibHas TOYKa, HWHEpPUUaJbHAs CHCTEMA OTCUETA,
abCoMIOTHO TBEPIOE TENO, HACAJIbHBIA Tra3, MOJEIU CTPOCHHS Ta30B,
KUJIKOCTEWM W TBEPABIX TEJ, TOYEYHBIM DJJIEKTPUYECKUW 3apsAl MNpH
pereHnn pU3NYeCcKuX 3aj1ay;

pacrio3HaBaTh (U3NYECKUE SIBJICHUS (ITPOIECCHI) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHUYECKON TEOpUHU
CTPOCHHMSI  BENIECTBA M JJEKTPOAUHAMHUKHU:  PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE, CBOOOHOE MaJcHUE Ted,
JBWKEHUE 10 OKPYXHOCTH, MHEPIUS, B3auMojeiicTBue tel, nuddysus,
OpOYHOBCKOE JIBIDKEHHME, CTPOCHHME JKUJIKOCTEH U TBEPABIX T,
M3MEHEHHE O00bEMa Tell MNpH HarpeBaHUM (OXJIAXKJIECHHUM), TEIUIOBOE
paBHOBECHE, HCHApEHUEe, KOHJEHCAIMS, IUIaBJICHUE, KPUCTAUIM3aLINs,



KUIICHHE, BJIQ)XHOCTb BO3JYyXa, IIOBBIIICHHWE AABJICHUs Ta3a NpPH €ro
HarpeBaHuM B 3aKPBITOM COCYZE, CBS3b MEXKIy MapameTpaMu COCTOSHUS
rasa B M30Ipoleccax, MEKTPU3aLus Tel, B3aUMOACHCTBUE 3aps10B;

ONUCHIBATh MEXaHUYECKOE [BUKEHHE, HCIOIb3ys (PU3NUECKHUE
BEJIMYMHBL: KOOPJAMHATA, IyTh, NEPEMELIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CHJIa, HMIYJbC Tela, KUHETUYECKas DJHeprus,
MOTEHI[MAIbHAS ~ DHEpPrusi, MexaHudeckas paboTa, MeXaHH4YecKas
MOII[HOCTb; MPH ONUCAaHUMU MPABUIBHO TPAKTOBATH (PU3UUECKUM CMBICI
UCIOJb3yEMBIX BEJIMYMH, UX OOO3HAUEHUS U EIUHMIBI, HaXOAWUTb
(GbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C APYTUMHU
BEJINYNHAMU;

ONMCHIBATh W3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEILIOBBIC
ABJICHUS, HUCHONB3ys  (PU3MUECKHE  BEIMYMHBL:  JIaBJIEHUE Tasa,
TEMIIEpaTypa, CPEAHsIs KMHETUYECKash SHEPTUs XaOTUYECKOTO JBHKEHUS
MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJTUYECTBO TEIIIOTHI,
BHYTpEHHSS dHEprusi, pabora raza, KO3pQGUIUEHT MOJIE3HOTO ACHCTBUS
TEIJIOBOTO  JIBUTATENs; IpU  ONMCAHUM INPABWIBHO  TPAaKTOBATh
(¢u3nyecKuil CMBICI HCHOJB3YEMbIX BEIUYMH, HMX OOO3HAYEHUS U
€MHULIbI, HAaXOJIUTh (HOPMYJIbI, CBS3BIBAIOLIUE AAHHYIO (PU3UUYECKYIO
BEJINYMHY C APYTMMH BEJIMUYUHAM;

ONMCBHIBATh M3YYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA W
AIIEKTPUYECKUE SIBICHUS (IIPOLIECCHI), UCTIOB3Ys (PU3NUECKUE BETUUNHBI:
NEKTPUYECKUN 3apsl, DJJIEKTPUUYECKOE II0JIe, HANPsKEHHOCTh I0JI,
IIOTEHUHAJI, PAa3HOCTh MOTEHIMAJIOB;, MPH ONWUCAHWM IPABHIIBHO
TPaKTOBaThb  (PU3WYECKUN  CMBICT  HUCIOJIB3YEMBIX  BEIUYHMH, UX
0003HaUYEHUS U €AUHMIIBI; YKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE JaHHYIO
(u3HYECKYIO BEIMUYUHY C APYTUMU BEIUUNHAMUY;

aHAM3UPOBaTh (PU3MUECKHUE TPOIECCHl U SIBICHUS, HCIONb3YS
¢dbu3nueckre 3aKOHBI M MPUHIIMIBL: 3aKOH BCeMHpHOTO TsAroreHus, I, Il u
III 3axoHbl HpIOTOHA, 3aKOH COXpAaHEHUsSI MEXaHUYECKOU SHEPIUH, 3aKOH
COXpPaHEHUS HMIIyJIbCa, MPHUHLIMI CYNEPHNO3ULUN CHJI, IPHUHIMII
paBHONIpaBUS  MHEPLUMAIBHBIX  CHUCTEM  OTCYETA,  MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHMS BEILECTBA, I'Aa30BbIE 3aKOHBI, CBS3b
CpeAHEN KHHETUYECKOM DJHEPIUM TEIUIOBOIO JBMIKEHHS MOJIEKYJI C
aOCOJIIOTHOM TeMIepaTypoi, NEpBbIM 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHUs JJIEKTPUYECKOro 3apsaa, 3akoH Kynona, mnpu sTom
pa3ianyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIp@KEHUE U yCIIOBUS (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPHUHIUIBI JACHCTBUS MAIUH, MPHOOPOB U
TEXHUYECKHX YCTPOWMCTB; pa3iuyarh yCIOBHs WX 0€30MacHOTO
MCIIOJIb30BaHUS B IIOBCEHEBHOM KHU3HM;

BBINIOJIHATh ~ OKCIIEPUMEHTHl MO  HCCIEJOBAHUIO  (U3NYECKHUX
SBIICHWA ¥ TIPOIECCOB C HCIOJB30BAHUEM TMPSMBIX W KOCBEHHBIX
U3MEPEHUH, Mmpu ATOM (OPMYIHPOBATH MPOOJIEeMy/3a/laqy W THIIOTE3Y
y4eOHOTO OKCIIEPUMEHTa, COOMpPaTh YCTAHOBKY W3 MPEIJIOKCHHOTO
000pyI0BaHUs, POBOAMTD OMBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILIECTBIISATh TMpPSIMBbIE W KOCBEHHBIE H3MEpPEHHS (UINUECKUX
BEJIMYUH, TMPH 3TOM BBIOMPATh ONTUMAIGHBIA CIIOCOO H3MEpPEHHS |
WCTIOJIb30BaTh U3BECTHBIC METO/IbI OIICHKH MOTPEITHOCTEH N3MEPEHUH;

MCCIIeIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKHMMU BEITUYMHAMH C
HCIIOJIb30BAaHUEM MPSAMBIX M3MEpPEHHH, TNPH OSTOM KOHCTPYHPOBATH
YCTAHOBKY, (DUKCHUPOBaTh pE3yJNbTaThl MOJYYEHHOH 3aBUCHUMOCTH
(U3UYECKUX BEIWMYWH B BHUJIE TAOIUIl U TpauKOB, JeIaTh BHIBOABI IO
pe3yabTaTaM HCCIICIOBAHHUS;

coOmogaTh mpaBwia O€30MacHOTO TpyAa IMpH POBEACHUU
HCCIeIOBaHU B paMKax  y4yeOHOro  OSKCIEepUMEHTa, Yy4eOHO-
MCCIIEIOBAaTENIbCKOM M TPOEKTHOW JESITEIBHOCTH C HCIOIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U JTa0OpaTOPHOTO 0OOPYIOBAHHS;

pemaTh pacu€THbIC 3a/1a4H C IBHO 33JJaHHOM (PU3UUECKON MOJIETIBIO,
UCTIONB3ysl (U3NYECKHe 3aKOHBl W TIPUHIMIIBI, HAa OCHOBE aHalW3a
yCIIOBHA 3aJlauu BHIOMPATh (PU3UYECKYIO MOJEIb, BBIACTATH (pU3nyecKue
BEIMYUHBI B (OPMYJBI, HEOOXOIMMBIE IS €€ pelIeHUs, MPOBOIUTH
pacu€Thl U OLICHUBATh PEATBHOCTH IMOJYYEHHOTO 3HAYCHUS (PU3UICCKOM
BEJINYHHBI,

pemiaTh ~ KauyeCTBEHHbIE  3a/ayM:  BBICTpAauWBaTh  JIOTUYECKU
HETPOTHBOPEUYHBYIO IIEMIOYKY PACCYKACHUH C OMOPOH Ha W3ydYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PH3HUYECKUE SBIICHMUS,

UCIIONIb30BaTh TPU pEHIEHWH Y4YeOHBIX 3aJad COBPEMEHHbBIC
MHQOPMALIMOHHbIE TEXHOJOTMU JJIs TOWUCKA, CTPYKTYPUPOBAHHA,
MHTEpIpETallud M MPEACTaBICHHUs y4eOHOH U Hay4YHO-TIOMYJISIpHON
uHpOpPMAIIMY, TOIYYCHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH
aHAM3UPOBAThH MOTy4aeMYyI0 HHPOPMAIIHIO;

HPUBOJIUTH IPUMEPHI BKJIa/la POCCHMCKUX U 3apyOEKHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE NPOIECCOB OKPY>KAIOIIETO
MHpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;



MCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOMN
KU3HU [Tl o0ecrieueHrs 6€e30MacHOCTH MpU OO0palieHUH ¢ MprudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMMU, JIJII COXPAHEHHUSI 3/IOPOBbSI U COOJIIOICHUS
HOPM SKOJIOTHUYECKOTO TOBEACHUS B OKPY KaIOIIEl CpeJie;

padoTaTh B Ipynie ¢ BBIIOJHEHHEM PA3IMYHBIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBHO PACHPECISATh 00I3aHHOCTH
Y IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJI€KBATHO
OLICHMBATh BKJIAJ KaXJOr0 M3 YYACTHUKOB TPYNIbl B pEIICHUE
paccMaTpuBaeMoi MpoOIEMBbI.

K koHiy oOyuenus B 11 Kjacce mnpeIMETHbIE pPeE3yJbTaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpaXkarb  C(OPMUPOBAHHOCTH Yy
oOy4Jaronnxcsi yMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojdb U MeCTO (U3UKU B
(GhOpMHpPOBaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOW TEXHUKU M TEXHOJIOTHM, B MPAKTUYECKOU NESATEIbHOCTH
JOJIEH, 1IEJIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPaHUIl TNPUMEHEHHUS HM3YYCHHBIX (U3UUYECKUX
MOJICJICH: TOYEYHBbIA DJJIECKTPUUYECKUU 3apsiji, JIyd CBETAa, TOYECUYHBIN
HMCTOYHMK CBETA, sICpHAs MOJIEIh aToMa, HyKJIOHHAs MOJIETh aTOMHOTO
sqipa Mpu perIeHN (PU3NIECKUX 3a]1a4;

pacrio3HaBaTh (U3NYECKUE SIBJICHUS (ITPOIECCHI) U OOBICHATH UX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJMHAMMKA U  KBAHTOBOM  (DU3UKHU:
ANEKTPUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHWMHUYECKOE,
MarHuTHOE TeNCTBUS TOKa, B3aMMOJICHCTBHC MarHuTOB,
ANEKTPOMATHUTHAS  MHAYKIMS, JCHCTBUE MArHUTHOTO TMOJdS  Ha
OPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsi, AJIEKTPOMAarHUTHBIC
KoJieOaHWsI W BOJHBI, MPSAMOJMHEHHOE PACIPOCTPAHCHHE CBETA,
OTpakeHue, mpejaoMieHue, nuTepdepeHys, Tubpakus 1 MoIspu3anus
cBeTa, aucnepcus cera, (orosnekrpuueckuii 3gdext (hororddexr),
CBETOBOE JIaBJICHHE, BO3HMKHOBEHHE JIMHEHMYAaTOro CIEKTpa aroma
BOJIOPO/1a, ECTECTBEHHAS U UCKYCCTBEHHAs! paIMOAKTUBHOCTD;

OMKCHIBATh HW3YYCHHBIE CBOMCTBA BemIeCTBA (JICKTPHUECKHE,
MarHuTHBIC, OINTHYECKHE, DJICKTPUUECKYIO IPOBOIUMOCTH Pa3IAIHBIX
cCpel) W DJEKTPOMArHUTHbBIE  SIBIIEHUA  (MPOIECCHI),  HUCIOJIb3Ys
¢u3nUecKkue  BEJMYMHBL:  DJIEKTPUYECKMM  3aps]l, CHia  TOKa,
AIEKTPUUECKOE HAIPSIKEHUE, SIECKTPUUECKOE COMPOTHUBIICHHUE, PA3HOCTh
MOTCHITMAIOB, DJJICKTPOABMXKYIAs Cuila, paboTa TOKa, WHIYKITUS



MarHuTHOTO Tojs, cuja Awmmepa, cuia JlopeHla, HMHIYKTUBHOCTH
KaTyIlIKU, HEPrus 3JEKTPUUECKOTO M MAarHUTHOTO TOJICH, Mepuoj u
yacToTa KosieOaHUN B KoyeOaTeIbHOM KOHTYpE, 3aps] U Cuja TOKa B
npolecce TapMOHHYECKUX DSJIEKTPOMArHUTHBIX KoJieOaHul, (OKycHOe
paccTosiHMEe U ONTHUYEeCKash cuia JIMH3bI, MPU OMUCAHUM MPABWIHHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HWCIOJB3yeMBIX  BEJIMYMH, WX
0003HAaUCHUS U €IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIIUE JAHHYIO
(U3UYECKYIO BEIMYHUHY C APYTUMH BEJIMUYUHAMY;

ONMUCBHIBATh HM3YYEHHBIC KBAaHTOBBIC SIBJICHHUS M  IPOIIECCHI,
UCTIONTB3YsT (DU3UYECKUE BEIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJHBI M YacTOTa CBETa, DHEPTUS W UMIYJIbC (OTOHA, TEPHOJ
NOJIypacrajia, SHEPrusl CBSI3M aTOMHBIX sJI€p, IPYU ONUCAHUU IPABUIBHO
TpakToBaTh  (U3MYECKUH CMBICH  HUCIOJIB3YyeMbIX  BEJIMYMH, HX
0003HAaYEHHUS U €JIMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLIUE AAHHYIO
(GUBUYECKYI0 BETUYUHY C JPYTUMHU BEIWYMHAMH, BBIYHCIATH 3HAYCHHE
(hM3UYECKON BEITMYUHEI;

aHAIM3UPOBaTh (PU3WYECKHUE TIPOLIECCHl U SIBJIICHUSA, HCIOIb3Ys
¢u3nyeckue  3aKOHbl M TNPUHOUIBE:  3akoH  OMma,  3aKOHBI
MOCJIEIOBATENBHOTO U MAPAJIEIbHOTO COETUHEHUSI TPOBOJHUKOB, 3aKOH
Jlxoyns—JleHna, 3aKOH  JJIEKTPOMAarHUTHOW ~ WHIYKIMH,  3aKOH
MPSMOJMHEUMHOTO PAcCHpOCTPAHEHUSI CBETA, 3aKOHbI OTPAXKEHHUS CBETA,
3aKOHBI TIPEJIOMJICHUS CBETA, ypaBHEHUE DWHIITEHHA 17151 hoTodPdexra,
3aKOH COXPAHEHHUsSI DHEPIHM, 3aKOH COXPAaHEHUs UMITYJIbCa, 3aKOH
COXpPAHEHMSI BJIEKTPUUECKOTO 3apsifa, 3aKOH COXPAHEHUsS MacCOBOTO
yucia, Mnocrynarel bopa, 3aKOH paguoakTUBHOTO pacmnaga, MpU 3TOM
paznuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

ONpENENIATh HANpaBJICHUE BEKTOpa WHAYKIUM MArHUTHOTO TIOJIS
MIPOBOJAHUKA C TOKOM, CHJIbl AMriepa u cuibl Jlopenria;

CTPOUTh M OIKMCHIBATh HM300paKE€HUE, CO3/1aBAEMOE IIOCKUM
3epKajoM, TOHKOW JIMH30MU;

BBITIOJIHATD ~ DKCIIEPUMEHTHI 10  HMCCIEIOBAHUIO  (U3UYECKUX
SBJICHUA U TMPOLECCOB C MCIOJB30BAHUEM TIPSMBIX U KOCBEHHBIX
U3MEPEeHHUI: Mpu 3TOM (GOPMYIUPOBATH MPOOJIeMy/3a1ady M TUIIOTE3Y
y4eOHOTO HKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIIONKEHHOTO
000pyI0BaHUsl, TPOBOJUTH OMBIT U (OPMYITUPOBATH BHIBO/IBI;



OCYIIECTBJIATh TPSIMBbIE W KOCBEHHBIE H3MEpPEHUS (U3HICCKUX
BEIIMYMH, TIPH OTOM BBIOMPATh ONTHUMAIBHBIA CIOCOO W3MEpPEHUS U
HCII0JIb30BaTh U3BECTHHIE METOIbI OLICHKHU MOTPEITHOCTEH N3MEPECHU;

HCClIeIoBaTh 3aBHCUMOCTH bu3nIeCKuX BEJIMYNH c
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUN: TIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TMOJYYCHHOHW 3aBUCUMOCTHU
(U3UYECKUX BEIWMYWH B BHUJE TAOJUIl U TpauKOB, JeIaTh BBHIBOABI IO
pe3yJbTaTaM UCCIeI0BaHNS;

cobmoaaTh TMpaBwia OE30MAaCHOrO TpyJda NIpU  IPOBEICHUM
UCCIIEIOBaHUM B paMKax  y4eOHOTrO  JKCIEPUMEHTa,  y4eOHO-
HCCIIEIOBATEIIbCKOM M MPOEKTHOW JIESITEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEBHBIX YCTPOMCTB U JJa00paTOPHOTO 000PYAOBAHNS;

penaTh pacuéTHBIE 3a/1a41 C IBHO 3aJaHHON (hU3UYECKOM MOJICIIbIO,
UCIIONB3ys (U3UYECKHE 3aKOHbI W TMPUHIMIBIL, HAa OCHOBE aHaIM3a
YCIIOBHS 3a7a49d BHIOMPATHh (PU3UIECKYIO MOJECIb, BEIACIATH (PU3NUYECKUC
BEITMYUHBI U (HOPMYJIBI, HEOOXOAMMBIC IJIsi €€ pelIeHUs, MPOBOIUTH
pacy€Thl U OLICHUBATh PEATHHOCTH MOJYYEHHOTO 3HAYeHUs (HU3NUECKOU
BEIIMYHMHEI;

pemiaTh  Ka4eCTBEHHBIC  3aJlaud:  BBICTpAMBaTh  JIOTUYECKHU
HEMPOTHBOPEUYNBYIO IIETIOYKY PACCYKICHHA C OTMOpOM Ha HM3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHEC SBICHMUS;

UCIIOJIb30BaTh TMPU PEIICHHH YYEOHBIX 3a7ad COBPEMEHHBIC
uH(QOpMAIIMOHHBIE TEXHOJOTUM JJIA TIOUCKA, CTPYKTypPUPOBAaHUS,
WHTEPIPETAIMA W TPEACTaBICHUS Yy4eOHOW ¥ HAYYHO-TIOMYJIIPHON
uH(OpMAITUH, TOTYYEHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHaJIM3UPOBATh MOJIy4aeMyt0 HHGOPMAIIUIO;

OOBSICHATH NMIPUHIIMIBI ACHCTBHS MAIINH, MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, pa3nuyaTh YCIOBUS HMX OE30MacHOTO WCIOIh30BAHUS B
MMOBCEHEBHOM JKH3HMU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX M 3apYyOCKHBIX yUEHBIX-
(bU3UKOB B pa3BUTHE HAyKH, B OOBICHEHHE IPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

HCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TTOBCETHEBHOM
KU3HH 1 o0ecrieueHus: 6€30MacHOCTH Tpu OOpaIieHuy ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPONUCTBAMHU, SISl COXPAHEHUS 3710POBbsI U COOJTFOICHUS
HOPM 3KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KAIOIIEH cpejie;

paboTaTh B TPYIIIE C BHIMOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJICH,
IJIAHUPOBATH PaOOTy TPYIIIEI, PAIMOHAIBHO PACTIPENLISITH 00S3aHHOCTH



U TUIAHUPOBATh JESITEIBLHOCTh B HECTAHJAAPTHBIX CUTYyalUAX, aJICKBATHO
OIICHMBAaTh BKJAJ KaXJOr0 U3 YYACTHUKOB TPYIIbl B pEUICHUE
paccMaTpuBaeMoil MpoOJIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuecTBo yacoB JIeKTPOHHbIE
HanmenoBanme pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabn | IlpakTuHuyeck (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
bie padoThbI ue padoTbl
pecypcsbl
Paznen 1. PUBUKA U METO/bI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
) s e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
fHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aunamiica 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubmuotexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72




13 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pasnea 4. JIEKTPOJJUHAMUKA
bu6mmoreka [IOK
41 UeKTpocTatHia 10 https://m.edso0.ru/7f41b{72
47 IToCTOSIHHBIN 2TIEKTPUYECKUN TOK. 12 bubnnoreka [IOK
' Toxku B pa3InyHBIX Ccpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME




11 KIIACC

KosanuyecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iejioB 1 TeM nuppoBbIe
Ne ni/m P Kontpossn | IIpakTuuec (uucbp )
NpOrpamMmbl Bcero o0pa3oBaTebHbIC
ble padoThI KHe padoThl
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
11 MaruuTtHoe nose. JJ1eKTpOMarHuTHas 1 | 3 bubnuoreka [IOK
) UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4ecKue 1 AIEKTPOMArHUTHBIE 9 | bu6mmoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
27 MexaHu4ecKue 1 AIEKTPOMArHUTHBIE 5 | bu6mmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [{OK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pasen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI cTICIIHATTBHOM TEOPHH 4 | bu6mmoreka [JOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA




bu6mmoreka [JOK

4.1 i 6
DICMEHTEI KBAHTOBOH OMNTHKH https://m.edsoo.ru/7f41c97¢
but6mmoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [IOK
4.3 A 5
TOMHOE SIPO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pazpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [{TOK

5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 7 https://m.edsoo.rw/THA1c97c
Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE TIOBTOPEHUE

6.1 O6o0m1aromiee MOBTOpeHUE 4 ngj;;fg;gﬁﬁﬂlcgk
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KosamnuecTBo yacoB JIeKTPOHHbIE
Ne KonTt IpakTny uuppospie
Tema ypoka ouTpol pa ¢ bp
n/n Bcero bHbIE CKHue 06pa3OBaTeJn,m,1e
padoThI padoThI pecypchl

| ®dusnka — Hayka o npupone. Hayunsie 1 bubnuoreka [JOK
METOBI TO3HAHUS OKPYKAIOLLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecTo usuku B popMupoBaHun

2 COBPEMEHHOMN HAy4YHOUW KapTHUHBI MHUPA, B 1 bubmorera [IOK

p . i P Vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON ACATEIHHOCTH JIIOIeH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCHUTENBLHOCTh MEXAaHUYECKOTO | bu6nuoreka [JOK
nBmxenusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE TPSAMOIMHEMHOE JBUKEHUE 1 bubmmorexa [IOK

P P https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE MTpsIMONIUHEITHOE | bub6nuoreka [IOK
JBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOogHoe majienue. Y CKopeHue | bubnmnorexa [JOK
¢BOOOIHOTO ITaCHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxenue. JIBuxenue 1 bub6numoreka [IOK
MaTepUaAIbHON TOYKH IO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada

g IIpuHuMn otHOCUTENBHOCTH ["anunes. 1 bu6mmoreka [IOK

NuepumnansHbie cuctemsl orcuera. [lepBoiit

https://m.edsoo.ru/ff0c3be8




3akoH Herorona

Macca tena. Cuina. [lpuHuun cynepno3unuu

SHEPTHsl YIpyro AepopMUpPOBAHHON

9 cuit. Bropoii 3akon HeroTona s Bubmmorexa LIOK
) p . a https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOW TOUKU
10 Tperuii 3akoH HeroToHa /U151 MaTepUaIbHBIX bu6nmoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroreHus. Cumna bubnuoreka [JOK
TsbKecTU. [lepBas kocMuueckast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yipy y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduuuent tpennsa. Cuna
13 com OTiBJ'IeHI/ISI I qI)/I(bI[BI/I)KeHI/IIE Tena B bubamorexa LOK
P P https://m.edsoo.ru/ff0c3{76
AKHUJKOCTU WIN ra3e
[ToctynarenpHOE 1 BpalaTeNbHOE ABH)KEHNE
14 abco0THO TBEPAOrO Teaa. MOMEHT CHIIBIL. bubnnoreka [JOK
I1ne4o cumbl. Y cnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynec MaTepuaibHOM TOYKH, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. IMITyIbC CUIIBL. bubnnoreka [JOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHHE
Pabora u moutHOCTh cuitbl. Kunernueckas
16 9Heprus MatepuanbHol Touku. Teopema 06 bubamorexa LOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KNHETUYECKON DHEPTUU
17 [Morenumansuas sueprus. [loTennnansHas bu6nmmoreka [JOK

https://m.edsoo.ru/ff0c461a




MMPY>XUHBI. [ToTenunanpHas OHEPIuA TCjia
BOJIM3HU IMOBEPXHOCTU 3eMmim

18

IloTenunanbHble M HENOTEHIHAIbHEIE CHUJIEL.
CBs13b pabOTHI HEMOTEHITUATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUHU
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlabopaTtopHast padota «lcciaenoBanue
CBsA3U pa60TI>I CHUJIbI C U©BMCHCHUEM
MEXaHUYECKOM SHEPIUM TeJa Ha IPUMEPE
paCTSDKEHUST PE3UHOBOTO KTyTa»

20

KonTponsHas padota no teme «KnnemaTtuka.

Junamuka. 3aKOHbI COXpaHEHHUS B
MEXaHUKE»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
neuxenue. JAudoysus

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U B3aUMOJACUCTBUSA
4acTHIl BeniecTsa. Monenu CTpOeHUs ra3os,
JKUJKOCTEN U TBEPABIX TEI

23

Macca monekyin. KonnuecTBo BemiecTna.
[TocTostHHas ABorazapo

24

TermoBoe paBHOBecue. Temneparypa u e€
usmepenue. lllkana remneparyp Llenscus

25

Wneansuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6nmuorexa [JOK
https://m.edsoo.ru/ff0c4fde




AbGcomoTHas TeMiepaTypa Kak Mepa
CpeIHEN KNHETUYECKON YHEPTUH JBUKCHUS

bubmmorexa [IOK

26
MOJIEKYJI. Y paBHeHUue MeHeneesa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH /lanbToHa. ['a30BbIE 3aKOHBI
JlabopaTtopHast padota «lcciaenoBanue
28 3aBUCHUMOCTH MEXIy IapamMeTpamu
COCTOSIHUS pa3peKEHHOI0 Ta3a
29 N3onporiieccel B uACaIbHOM ra3e U ux bu6mmorexa [IOK
rpaduyeckoe MpeacTaBIcHue https://m.edsoo.ru/ff0c570e
BnyTpeHHss Heprus TepMOJUHAMUYECKON
30 CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI. bubnuorexa [JOK
KonndecTBo TemnoTsl u pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJIEAJIbHOTO ra3a
31 Bunae! rerionepenaun bubmmorexa [IOK
A pest https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTD BEIIECTBA.
32 KonmyecTBo TEIIOTHI pH TEIIonepeaayde Bubmmorexa LIOK
. p pesate. https://m.edsoo.ru/ff0c5¢36
AnnabaTHBIN mporecc
1 IIepBbIil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnnoreka [IOK
IIPUMEHEHNE K U30IIpolieccam https://m.edsoo.ru/ff0cSefc
14 HeobpaTtumocTs npo1ieccoB B MpUPOIE. bubnuorexa [JOK
BTropoii 3aKk0OH TepMOIUHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Mpunnun neiictus u KI1J Termooit bubmuoreka [JOK
MalIrHbl https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIIJ{




DKOJIOTHYECKHE HpO6J’IeMH

37
TEIIOPHEPTETUKU
18 O6o0matomuii ypok «MosiekyspHas bubnmnorexa [JOK
¢uznka. OCHOBBI TEPMOJAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbHast pabota no teme
39 «MonexynspHas pusuka. OCHOBBI Bubmmorexa LIOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [Tapoo6pa3zoBaHue U KOHJECHCALMSL. bubnnoreka [JOK
Hcnapenue u KUleHue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS M OTHOCUTEIbHAS BIAXKHOCTh bubnuorexa [JOK
BO3ayxa. HachllieHHbIN nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
47 amopdHbIe Tena. AHU30TPONHS CBOWCTB bubnnoreka [IOK
KpucTayuios. JXKuakue Kpucrasuibl. https://m.edsoo.ru/ff0c650
CoBpeMeHHbIE MaTepUalIbl
13 [1naBnenue u kpuctaymsanus. Y qenbHas bu6numoreka [IOK
TeruioTa miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHue TemioBoro dagaHca
P https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIEKTPUIECKUH 3apsi. bubnmnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOgHMKY, TUANEKTPUKU U
46 H(I))n TIPOBOAHUKHU 3aK(1:))H COXpaHEHHUS Bubmmorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bec
AEKTPUYECKOTO 3apsaa
47 Bsaumonerictsue 3apsnoB. 3akoH Kynona. bubnnoreka [JOK

To4YeuHBIi DIIEKTPUYECKUN 3apsi]

https://m.edsoo.ru/ff0c6ced




HaHp}I)KéHHOCTL QJICKTPHUYICCKOTO ITOJIA.

48 [IpuHIUI CYyIepIO3UIINH SIIEKTPUUECKUX bubamorexa [IOK
. . https://m.edsoo.ru/ff0c6df2
nosied. JInnum HanpspKEHHOCTH
49 Pabota cuit 3eKTpocTaTuYecKoro moss. bubnnoreka [JOK
ITorenuuan. Pa3HoCTh TOTEHIHAIIOB https://m.edsoo.ru/ff0c6£00
[TpoBOAHUKY W AMDIIEKTPUKH B
50 3J'Ip€KTp0CTaTI/I‘-I€CKOM H(SIe. bubmmorexa [IOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IpOHUIIAEMOCTb
N bubmuoreka [JOK
51 OnexrpoéMmkocTh. Konnencarop httos://m.edsoo.ru/f0c7126
57 DIEeKTPOEMKOCTD TJIOCKOTO KOHEHCATOpa. bubnmnorexa [JOK
DHeprus 3apsHKeHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "M3mepenue 1
AJIEKTPOEMKOCTH KOHeHcaTopa"
[IpyHIMD AEHCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMMUPOBAIBHOIO anmnapara,
CTPYHMHOIO IPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHHe IEKTPopruOopoB
DIIEKTPUUYECKHI TOK, YCIOBHS €T0
55 cymectBoBanusl. [locrosaunsiii Tok. Cuia
toka. Hanpsixenue. ConpotuBienue. 3akoH
Oma jy1st ygacTka 1emnu
[locnenoBarenpHOE, MapauIeNbHOE,
56 CMELIaHHOE COEUHEHNE ITPOBOJIHUKOB. 0.5 bubnnoreka [JOK

JlaGopatopHas pabora «3yuenue
CMEIIaHHOT'O COeIMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ff0c7410




PaGora u MOIIIHOCTB JJICKTPUUCCKOI'O TOKA.

bu6mmoreka [IOK

57
3akoH Jxxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa 171 TOJTHOM (3aMKHYTOM )
3NIEKTpUYECKOM 1enu. KopoTkoe 3aMbIKaHueE. Bu6 1OK
noInoTEKA
58 JlaboparopHas padota «13mepenne I/1C 0.5
paTopHai p P A https://m.edsoo.ru/ff0c7ae0
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUS
Peseprubriit ypok. KonTponbsHas padora 1o
" " . bu6mmorexa [IOK
59 teme "DnexktponuHamuka" / Becepoccuiickas
https://m.edsoo.ru/ff0c8c56
poBepoyHas paborta
60 O6o0mmaromuii ypok «JIeKTpOIuHAMUKAY / bubnmnoreka [JOK
Bcepoccuiickast mpoBepouHas pabota https://m.edsoo.ru/ff0c88be
DneKTpOHHAs IPOBOJAUMOCTH TBEPIBIX
61 METaJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYpBhI.
CBepXIpoBOIUMOCTh
2 OneKTpuuecKnuil TOK B BakyyMe. CBolicTBa
JJIEKTPOHHBIX ITyYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
N bubmmoreka [IOK
63 IpUMecHas NpoBoAUMOcCTh. CBoMcTBa p—n-
https://m.edsoo.ru/ff0c84ae
nepexoa. [TonynpoBogHUKOBbIE TPUOOPHI
DNEKTPUUECKUH TOK B paCTBOPax U
64 paciuiaBax dJ€KTPOJIUTOB. bubnnoreka [JOK
DIEKTPONUTHYECKAs AUCCOLIMALIMS. https://m.edsoo.ru/ff0c82ba
DnexTponus
65 DNEKTPUUYECKUH TOK B ra3ax. bu6numoreka [IOK




CamocTOsATENbHBIN 1 HECAMOCTOSATEIbHBIN
paspsia. Monnus. [Inazma

https://m.edsoo.ru/ff0c84ae

DnekTpuueckre npuOopbl U yCTPOMCTBA U UX

66 npakThyeckoe nmpumeHenue. [Ipasuna 1 Bubmmorexa LIOK
p p P https://m.edsoo.ru/ff0c86fc

TEXHHUKHU 0€3011acCHOCTH
KonTponbHast pabota no teme

67 «9nexkrpocraruka. [locTossHHBIN | bubnmnorexa [JOK
JJIEKTPUYECKU TOK. TOKHM B pa3iIu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PeseprubIil ypok. O600maronuii ypok mno | bubnmnorexa [JOK

temaMm 10 kiacca

https://m.edsoo.ru/ff0c8f6¢
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11 KIIACC

KoamnuecTBo yacoB DJIeKTPOHHBIE
Ne Kour IMpakTuuy | uKppoBbIe
Tema ypoka oHTpOT pa bp
n/n Bcero bHBIC ecKue 06pa30BaTeHLHLIe
padoThl padoThI pecypchbl
[TocTostHHBIE MATHUTHI U UX
| B3aumozencteue. MaruutHoe nosie. Bekrop 1 bu6mmoreka [IOK
MarHMTHOM UHAYKUIMH. JIMHUM MarHUTHOMU https://m.edsoo.ru/ff0c9778
WHIYKLIUN
MarsnuTHO€ noJje NPOBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue 1 Bubnuorexa LIOK
P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlabopartopnast pabora «3ydyenue | 1 bubnmnoreka [JOK
MarHUTHOTO TIOJIA KATYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cuita Amniepa. JlaboparopHas | 1 bubnmnoreka [JOK
pabora «VccnenoBanue necTBus https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
5 JBIDKYIIYIOCS 3apshKeHHY0 yactuily. Cuiia 1 bubmmorera LHOK
iy P yro Y https:/m.edsoo.ru/fR0cOdf4
Jlopenna. Pabora cunsl Jlopenua
DOnexkTpoMarauTHas MHAyKIMs. [loTok
6 BEKTOpa MarHUTHOM MHAYyKIuu. I1C 1

MHAYKIUH. 3aKOH AJIEKTPOMarHuTHOM
nHaykunu Papanes




Jlaboparopnas padota «lccnenoBanue

but6mmoreka [IOK

/ SIBJIEHUSI DJIEKTPOMArHUTHOM MHTYKLIUMY https://m.edsoo.ru/ff0cal 50
NHayKTUBHOCTB. SIBIIEHME CAMOUHIYKIWH.

2 O/1C camouHIyKIIUHA. DHEPTUS MarHUTHOTO bubnuotexa [JOK
TIOJIS KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
oJie
TexHu4eckue ycTpoicTBa U UX IPUMEHEHHE:

9 MTOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUThI,
AJIEKTPOABUraTellb, yCKOPUTEIN
JJIEMEHTAPHBIX YaCTHILl, MHAYKIIMOHHAS T1€Yb

10 O6o0maromuii ypok «MarHuTHoe 1oJe. bubnmnoreka [JOK
DneKTpOMarHuTHasT HHIYKITHS https://m.edsoo.ru/ff0cab82

1 KonTponbHas pabota no teme «MarautHoe bubnuoreka [IOK
noJie. DNEeKTPOMarHuTHasi HHAYKLIHSD) https://m.edsoo.ru/ff0cad58
CB00o/1HBIE MEXaHUYECKUE KOJIeOaH s,

12 I"apmonmnueckue koneOaHus. Y paBHEHHE bubnuoreka [IOK
rapMoHUYecKUx kosnebanuil. [Ipespamenue https://m.edsoo.ru/ff0caf06
SHEPrUHU
JlaGopatopHas pabota «VccnenoBanue

13 3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJeOaHMH
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»
Konebarenbublit KOHTYp. CBOOOIHBIE

14 3JIEKTPOMAarHUTHbBIE KOJIeOaH!sl B UACaIbHOM bubnuoreka [IOK
Kosie0aTeIbHOM KOHTYpe. AHAIOTUS MEXKITY https://m.edsoo.ru/ff0cb820

MCXaHUYCCKHMMHU U SJICKTPOMArHMTHBIMHA




KOJIEOaHUSIMU

®opmyna ToMmcoHa. 3aK0H COXpaHEHUS

bubmmoreka [IOK
15 SHEPTUU B UJI€ATbHOM KOJIe0aTEIIbHOM
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyxaromux KoueOaHUsX.

16 BoIHyX/IeHHBIE MEXaHUYECKUE KOJICOaHMUsI. bubnuoreka [IOK
Pe3onanc. Beinyx1eHHBIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMarHUTHbIE KoeOaHus
Ilepemennslil Tok. CHHYCOUJAJIBHBII

17 IIEPEMEHHBII TOK. MOITHOCTh IEPEMEHHOTO bubnuoreka [IOK
TOKa. AMIUIUTYTHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS

13 Tpancdopmarop. [IpousBoactso, nepegaya
U TIOTpeOJIeHUE FIEKTPUUECKOM SHEpPrun
Y CTpONCTBO U MPAaKTUYECKOE IPUMEHEHHE

bu6mmoreka [IOK
19 AJIEKTPUYECKOT0 3BOHKA, FEHEpaTOpa
. https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKa, JIMHUN JJIEKTponepesayd
DKOJIOTHYECKHE PUCKHU IIPU IPOU3BOJCTBE

20 aNeKTpo3Heprun. KynbTypa nucnosap30BaHus
AJIEKTPO’HEPIUH B TOBCEIHEBHOM )KU3HU
MexaHnuyeckue BOJIHBI, yCIOBUS

1 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [IOK
pacrpoCcTpaHEeHHs U JUIMHA BOIHBIL. https://m.edsoo.ru/ff0ccas4
ITonepeynsle ¥ MPOIOJILHBIE BOIHBI

” 3Byk. CKOpOCTH 3ByKa. [ pOMKOCTH 3ByKa. bubnmnoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc




BHCKTpOMaFHI/ITHHe BOJIHBI, UX CBOMCTBA U

but6mmoreka [IOK

23
ckopocTs. IlIkana 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIIBI paAHOCBSI3U U TEIEBUACHHUS.
PazButue cpeacts cBsa3u. Pagnonokanus
bu6mmoreka [IOK
25 KonTponbhas padota «KoneGanust 1 BOJTHBD»
P P https://m.edsoo.ru/ff0cc6f8
[IpssMonuHENHOE paCIIPOCTPAHEHNE CBETA B
26 OJIHOPO/IHOM cpesie. ToueuHbIil HCTOYHUK bubmmorexa LOK
AHOPOR pene. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTtpoenue nsobpaxkeHuii B bubmiorexa LIOK
) P P https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
28 orpaxeHue. IIpenenbHbIi yroi mojaHoro bubamorexa LHOK
P P r https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPAKEHUSI
79 JlaGopatopnas pabora «3mepenue bubnuoreka [IOK
IOKa3aTelId IPEIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3o00paxeHuil B IMH3E.
30 @®opMyiia TOHKOU JIUH3bI. Y BEIIMYECHUE Bubnuorexa LIOK
pMY ' https://m.edsoo.ru/ff0cddle
JINH3bI
31 JlaGopatopHnas pabota «VccnenoBanue
CBOWCTB M300pakKeHUH B JIMH3aX»
Hucnepcus csera. CioxxHbIN cocTa 0ei10ro
32 cgera. [[Ber. JlabopaTopHnas pabora
«Habnronenue aucrnepcuu cBeTa»
33 Wntepdepennus ceta. Audpakuus cera. bubnuoreka [IOK




JudpakmonHas pemeérka

https://m.edsoo.ru/ff0ced22

34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuszanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTuueckue MpruOOPHI U YCTPOICTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOM
36 MI;XEIHI/IKI/I pHOCT JaThl CHIEIUAIBHON TeopUn Bubnmorexa [IOK
' 4 t P https://m.edsoo.ru/ff0cf862
OTHOCHUTENbHOCTH
37 OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. bubnmnoreka [JOK
3ame]IeHre BpEMEHH U COKpaIlleHUE JTUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYITbC PEISITHBUCTCKOM
38 gacTHUIbl. CBsI3b MAacChl C SHEPTHEH U bubmorexa [TOK
Het P https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPTHSI IIOKOS
39 Kontponbnas padota «Ontuka. OCHOBBI bu6mmoreka [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf610
40 ®oronsl. opmyna [Inanka. SHeprus u bubnuoreka [IOK
UMIyIsC GOTOHA https://m.edsoo.ru/ff0cfe16
A1 OTtkpsiTHE U HccaenoBanue Gpororddexra. bubnuotexa [JOK
Omneitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonsl Ppororddexra. YpaBHeHUE
42 OnnmreiiHa g Gotoaddexra. «Kpachas Bubnmorexa [IOK
A B https://m.edsoo.ru/ff0d015e
rpanuiay Gorodddexra
13 Hasnenue ceera. Oneite [1. H. JIeGenena. bubnmnoreka [JOK
XHUMH4ecKoe IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHudeckue yCcTpoiCTBa U MPAKTUIECKOE

npuMeHeHue: GoTo3JIeMeHT, (POToaaTUHK,




COJIHCYHAasA 6aTape;1, CBETOOHNO

45 Pemenue 3amad mo teme «MeMEHTHI bubmuorexa [JOK
KBAHTOBOU ONTHKI https://m.edsoo.ru/ff0d0302
Mopenbs aroma TomcoHa. OnbITHI
46 Pezepdopna no paccesHuro a-4yactu bubmorexa [TOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas monuens aroma
bu6mmoreka [IOK
47 [Toctynater bopa
TYIaTHl Hop https://m.edsoo.ru/ff0dOafa
N3myuenue u nornomeHue GOTOHOB IIPU
48 ne ey;o € aToMa C OJHOI0 q)OBHSI 3H€pFI/II/I bubnmorexa LHOK
pexon . a yp p https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Buasl ciekTpos
BoustHOBBIE cBOMCTBA yacTULl. BonHEI 1€
49 Bpoiins. KopryckynisspHO-BOIHOBOM bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHYXJCHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTkpbITHE PagUOaKTUBHOCTHU. OTBITHI
50 Pesepdopna no onpeneneHuo cocraa bubmmorexa LHOK
PPOPA pea https://m.edsoo.ru/f0d0fd2
PasMOaKTUBHOIO U3IYy4CHUS
CoiicTBa anb(a-, 6era-, raMMa-u3IydeHusl.
51 BnusiHue paguoakTUBHOCTH HA KUBBIE
OpPTraHU3MBI
OTKpbITHE IPOTOHA ¥ HEUTPOHA. M30TONBI.
57 Anbda-pacnan. DNeKTpOHHBIN U bubnuoreka [IOK
MO3UTPOHHBIN OeTa-pacnaz. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4eHue
53 DHeprus CBs3U HYKJIOHOB B szipe. SnepHbie bubnuotexa [JOK




peakuuu. Snepusiit peaktop. [Ipobnemsl,
[IEPCIEKTHUBBI, YKOJIOTUYECKUE ACTIEKTBI
SIEPHOM DHEPrEeTUKH

https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHbIe YacTUllbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOMIOICHUS U
perucTpanyu 3JIEeMEHTAPHBIX YaCTHLI.
Kpyrastit cton «@yHIaMeHTalIbHbIE
B3anmo/eiicTeus. EquHcTBO (hrznueckoit
KapTUHBI MUPa

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0d0e38

55

Oranel pazBuTus acTpoHoMuu. [IpukiagHoe
Y MUPOBO33PEHYECKOE 3HAUEHUE
acTpoHoMHUH. Bun 3BE31HOTO Heoda.
Co3Be3nus, spkue 3BE3/bl, IIAHETHI, UX
BuauMoe aBmxeHne. ConHeyHas cucreMa

56

Connue. ConHevHast akTUBHOCTB. McTouHMK
sHepruu CosHIa U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI [NIABHOM MOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHBIE
IIPEICTABIECHUS O IIPOUCXOXKIEHUH U
sBosrony CosHIa U 3BE37

58

Muneunsiii [IyTe — Hama ['anakTuka.
ITonoxxenne u neuxenue ConHLa B
lNanaktuke. I'anaktuky. YEpHbIE NBIPHI B
AlIpax rajJlakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinydyeHue.




MeraranakTuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

KontpomnbHas pabota «1eMeHTHI
aCTPOHOMHUU M aCTPOPHU3IUKI»

62

O6o06maromuit ypok. Poib pusuxu n
ACTPOHOMUHU B 3KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITMATBLHOM U ATUUECKOM
cdepax AeaTeTbHOCTH YeTOBeKa

63

O6o0maromuii ypok. Poibs u mecto pusuku
1 aCTPOHOMUH B COBPEMEHHON HAyYHOUN
KapTUHE MHpa

64

O6o0maromuii ypok. Pons ¢puszndeckoit
Teopuu B GOPMHUPOBAHUU MPECTABICHUHN O
buznyecKoil KapTUHE MHpa

65

O6o006matomuii ypok. Mecto pusnueckoit
KapTUHBI MUPA B 001LEM psATy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ (6}
pupoze

66

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHas UHAYKINS

67

PesepBHblIit ypok. Ontuka. OCHOBBI
CIELMAIIBHON TEOPUU OTHOCUTEIBLHOCTH

68

Pezepublii ypok. KBantoBas gusmka.
DneMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0d1784
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IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJILTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOM

10 KJIACC

ITPOT'PAMMBbI

Kon
nposepsie
MO0
pe3yJibTa
TA

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHEro o0mero
o0pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha HpUMEpax pojb U MECTO (QHU3UKU B
(GopMHpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHUpa, B
pa3sBUTUM  COBPEMEHHOM TEXHHKM M  TEXHOJOTWMH, B

HpaKTquCKOﬁ ACATCIIbHOCTHN HIOHGﬁ

10.2

YuuTHIBaTh TPaHULBI MPUMEHEHHS HW3YUYEHHBIX (DU3MUECKUX
MOJEJEeH: MaTepualbHas TOYKa, MHEpLUUAIbHAsg CHCTEMA
orcuéra, abCOJIIOTHO TBEPAOE TEJO, MACAIbHBIM Ta3; MOZIEIN
CTPOCHHMsI TIa30B, JKMAKOCTEM U TBEPIABIX TEJl, TOYEYHBIN

AIIEKTPUUYECKUI 3apsig — MPH PelIeHHH (PU3NIECKUX 3a/1a4

10.3

Pacnio3naBaTh ¢u3nyeckue SBICHHS (IIPOLECCHI) U OOBSICHITH
UX Ha OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJISIPHO-KHHETUIECKOH
TEOPHH CTPOCHUS BEIIECTBA U AIEKTPOJMHAMUKHU: PaBHOMEPHOE
U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABH)KEHUE, CBOOOIHOE
najieHde TeJd, JBIJKEHHWE 10  OKPY)KHOCTH, HHEpIHS,
B3aumojeiictBue ten; auddysus, OpoyHOBCKOE IBMKEHHE,
CTPOEHHUE XHUIKOCTEH M TBEPABIX TN, U3MEHEHHE 00bEMa Tell
OpU HarpeBaHuu (OXJIAXKIEHUH), TEIJIOBOE paBHOBECHUE,
UCTIapeHue, KOHJACHCAlus, IUIaBJIICHWE, KPUCTAJIM3AIuS,
KUIICHHE, BIQXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a IpH
€ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b  MEXKIy
napaMeTpaMH COCTOSHHUS ra3a B H30IPOLECCaxX; 3JIEKTPU3ALMS

TCII, B3aHUMOJICHICTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHHUUYECKOE JIBUKECHUE, MCTONB3Ys (PHU3NUECKUE
BEIIMYUHBL: KOOpAMHATA, IIyTh, IIEPEMEILIEHHUE, CKOPOCTb,
YCKOpPEHHE, Macca Tella, CWIA, UMIIYJIbC Tella, KMHETHYeCKas
SHeprus, MOTEHLUAIbHAs »JHEpPrus, MexaHudyeckas padora,

MCXaHHU4YCCKasa MOIIHOCTB, npu OIIMCaHUU IIpaBUJILHO




TPAKTOBATH (bHSI/I‘IeCKI/If/'I CMBICJI HUCIIOJIB3YEMbIX BCJIMYHMH, HX
0003HaYeHHUS U CAWHUIIbI, HAXOJAHUTDH (bOpMy.]'IBI, CBs3bIBaIOIINEC

JTaHHYIO0 (PU3UYECKYIO BETMUUHY C IPYTUMH BEJIMYUHAMU

10.5

OnuchiBaTh M3Y4YCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEILIOBBIC
SIBIICHUS, MCIOJB3ys (PU3UYECKHE BEJIUYHMHBI: JIaBJICHUC rasa,
TEeMIepaTypa, CpeaHsAs KHUHETHYECKas SHEPIHs XaOTHYECKOTO
JIBVDKEHHSI MOJICKYJI, CPEIHEKBaApaTUIHAs CKOPOCTh MOJIEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHss OJHEprus, paboTa rasa,
KOd((DHUIMEHT MOJIE3HOTO JACUCTBUS TEIUIOBOTO JABUTATENS; IPU
ONMKMCAaHWU  TPABUIBHO  TPAKTOBAaTh  (U3MYCCKUH  CMBICI
UCIOJIb3YEMbIX BEJIMYWH, WX O0O3HAYECHHUS U CIUHHIIBI,
HAXOIUTh (OPMYJIbI, CBS3BIBAIONINE JaHHYIO (PHU3HYCCKYIO

BCJIMYMHY C APYTMMH BCIIMYMHAM

10.6

OnuceiBaTh W3Y4YEHHbIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
DIIEKTPUYECKUE SIBJICHUS (TPOIECCHI), MCIHONB3Ysl (U3HUECKUE
BEJIMYMHBL: JJEKTPUUECKUNM 3apsf, JJIEKTPUUYECKOE IIOJIE,
HANPSDKEHHOCTD TOJIS, MOTEHIINAN, Pa3HOCTh MOTEHIIUAJIOB; MPU
ONHMCAHUM  TMPABWIBHO  TPaKTOBaTh  (U3UUECKUNH  CMBICI
UCTIOJNB3YEMBIX  BEIUYMH, HMX O0O3HAYCHUS U  CIUHUIIBI;
yKa3blBaTh (POPMYJIBI, CBSI3BIBAIOLINE JAaHHYIO (U3UUECKYIO

BCIIMYMHY C APYT'UMHU BCIIMYNHAMU

10.7

AHATM3UPOBATh (PU3UYECKHUE IMPOILECCHI W SIBICHHS, UCIIOIB3YS
dbu3MYecKue 3aKOHbl M TMPUHIMIBL 3aKOH BCEMHPHOTO
tsarotenusi, I, II u III 3akonsl HproTOHA, 3aKOH cCOXpaHEHHUs
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCA, TPUHITUI
CYNEpNO3UIUU CUJI, TPUHIUII PaBHONpPAaBUS HHEPLHAIBHBIX
CHCTEM  OTCU€Ta;  MOJEKYJSIPHO-KMHETHYECKYI0  TCOPHIO
CTPOCHHMsI  BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpEAHEH
KMHETUYECKOM HHEPrud TEIJIOBOTO JIBMXKCHHS MOJIKYJ C
a0COJIOTHOW TEeMIEepaTypoil, NMEpBbI 3aKOH TEPMOJUHAMHKU;
3aKOH COXPaHEHUS AJIEKTPUYECKOTO 3apsiaa, 3akoH KymoHa; mpu
9TOM pa3IM4YaTh CJIOBECHYI (OPMYJIHpPOBKY 3aKOHa, €ro
MaTEeMaTHYECKOE BBIPAKEHUE W YCIIOBUs (TpaHUIBI, 00JacTH)

IMPUMCHUMOCTHU

10.8

OOBSCHATH OCHOBHBIE MTPUHIIUIIBI JCHCTBUS MalllMH, TpUOOPOB U

TCXHUYCCKUX YCTpOﬁCTB; pas3jimuaTtb YCJIOBUA HX 0e301macHOTo




HCIIOJIb30BaHUs B HOBCCHHGBHOfI KHU3HHU

10.9

BBITIONMHATE  AKCIIEPUMEHTH 10  HMCCIEAOBAHUI0 (PUINICCKUX
SIBJICHUI U TPOIIECCOB C MCIIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX
WU3MEPEHHH; Tpu 3ToM (opMyaupoBaTh Ipodiemy (3amady) U
TUIOTE3y Y4eOHOTO OSKCIEepUMEHTa, COOMpaTh YCTaHOBKY U3
NpeUIoKEHHOTr0  000Opy/lOBaHUs,  MPOBOJUTH  ONBIT U

(dbopMyITUpPOBATH BBIBOIBI

10.10

OCYH_ICCTBJISITL NpAMBbIC WU KOCBCHHBIC HU3MCPCHHA (I)I/I?;I/I‘-IGCKI/IX
BCJIIMYHMH; IIpHU 3TOM BBI6I/IpaTB OIITHMAJBHBIHN CI10CO0 HU3MEPCHUA
N HUCIIOJIB30BaTh H3BCCTHBIC MCTOAbI OLCHKHU l'IOl"p€H.IHOCT€I>i

U3MEPEHUMN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DPU3MUECKMMU BETUYUHAMMU C
UCIIOJIb30BAaHUEM IIPSIMBIX U3MEpPEHUH; pu 3TOM
KOHCTPYUpPOBaTh  YCTaHOBKY,  (DUKCHPOBATb  pE3yJIbTaThl
HOJY4EHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMUYUH B BHJIE TAOJIHUI]

u Fpa(l)I/IKOB, JCJIaTh BBIBOJBI 110 PE3YyJIbTaTaM HCCIICIOBAHUA

10.12

Cobmroiate mpaBuia 0Oe30MacHOro TpyAa IpPH TMPOBENCHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro OHKCIEPUMEHTa, y4eOHO-
UCCIIEIOBATEIbCKOM M NIPOEKTHOM  JEATENIbHOCTH €
UCTIOJIb30BAHUEM M3MEPHUTENBHBIX YCTPOWCTB M J1a00OpaTOPHOTO

o0opynoBaHUs

10.13

Pemate pacuérHple 3amaum ¢ SBHO 3aJaHHON (hu3nyeckon
MOJIENIBIO, HUCMONb3Yysl (U3MYECKUE 3aKOHbl M INPHUHLMIIBL, Ha
OCHOBE aHalM3a YCJIOBUS 3a7aud BbIOMpPATh (PU3UYECKYIO
MOJIENlb, BBINENATH (PU3MUECKUE BEJIWYMHBI U (HOPMYIIHI,
HeoOXoquMmble i €€ pelIeHMs, IPOBOAUTH pacuéTel U
OLIEHUBAaTh PEAIbHOCTh IOJYYEHHOIO 3HAa4eHUs (U3NYECKON

BCJIMYHHBI

10.14

Pemate kauecTBEHHBIE 3aJa4yM: BBICTPAUBATh JIOTMUYECKHU
HEIIPOTUBOPEYUBYIO IIENIOYKY paCCyKACHUM C OIOpOM Ha

HN3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (bl/ISI/I‘IeCKI/Ie SBJICHUA

10.15

Hcnonp30BaTh IpU pelIeHUH YYEOHBIX 3a/lad COBPEMEHHbIE
UH(POPMALMOHHBIE TEXHOJIOTUHU JJISl TOUCKA, CTPYKTYPHPOBAHUS,
UHTEpIpEeTallul M TpeACTaBlIeHUS y4eOHOM U Hay4yHO-
NOMyJsIpHOM  MHpOpMaLMK, TOMYYEHHOM U3  pa3IMYHBIX

HCTOYHHKOB, KPUTHUYCCKU AHAJIM3UPOBATH moJry4acMyro




UHPOPMALIUIO

[IpuBonuTe mnpuMeEpbl BKIAAAa POCCUHCKUX U 3apyOEKHBIX

10.16 Y4EHBIX-OU3UKOB B DPAa3BUTHE HAyKH, OOBICHCHHE IPOIECCOB
OKPY>KaIoIIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHM
Hcnonb3oBath  TeopeTWdecKUe 3HAHUA 1O  (QU3HKE B
MOBCEIHEBHOM JKM3HM 711 o0ecredeHus Oe30MacHOCTH Mpu
10.17 oOpamieHny ¢ mpubopaMu U TEXHUYECKUMHU YCTPOHCTBaMU, IS
COXpaHEHHUs 370pPOBbS U COOJIIOJACHUS HOPM 3SKOJOTHMUYECKOIrO
MIOBEJICHUS B OKPYXKAIOUIEN Cpeae
PabGoTaTh B rpymme C BBINOJHEHHUEM Pa3IMYHBIX COLMATBHBIX
pojiei, IUTaHMpPOBaTh  paboOTy  TPyHIbl,  PalMOHAIBHO
10.18 pacnpenensiTh O0A3aHHOCTH W IUIAHUPOBATH JACSITEIBHOCTH B
' HECTAHJAPTHBIX CHUTYyalMsAX, aJeKBAaTHO OIICHUWBAaTh BKJIAJ]
Ka)XJIOr0 U3 YYaCTHHUKOB TPYIIIBI B PEIICHHE paccMaTpUBaeMOM
poOJIeMbl
11 KJIACC
Kon
nposepsie IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
MO0 o0pa3oBaTe/IbHOM MPOrpaMMBbI CpPeHEro o0ero
pe3yJjbTa o0pa3oBaHus

Ta

JleMoHCTpUpOBaTh Ha HpUMEpax pojib U MecTO (GU3UKH B
(GbopMHpOBaHUN COBPEMEHHONW HAaydyHOW KapTUHBI MHpa, B
pa3BUTHUM  COBPEMEHHOW  TEXHUKM W  TEXHOJIOTMH, B
MPAKTUYECKON JEATENbHOCTH JIIOJIEH, IEIOCTHOCTh U €IMHCTBO

(bu3nuecKoil KapTUHBI MUpa

11.2

YYuTHIBaTh TPaHUIBl TPUMEHEHUS W3YYCHHBIX (U3HUECKUX
MOJIEJIEH: TOYEUYHBINM AJIEKTPUYECKUM 3apsll, sAepHas MOENb
aToMa, HYKJIOHHAs MOJIeJb aTOMHOTO Siapa MpHU peUICHUU

¢busnveckux 3amaq

11.3

Pacnio3naBath ¢u3uueckue sBIeHUs (MPOLECcChl) U OOBSICHITH UX
Ha OCHOBE 3aKOHOB AJIEKTPOJMHAMUKHA M KBAaHTOBOW (DH3MKH:
AIIEKTPUYECKast POBOANMOCTb, TETIJIOBOE, CBETOBOE,

XHUMHUYECKOEC, MArHuTHOC HeﬁCTBHH TOKa, B3aHMOHeﬁCTBHe




MarHuTOB, JEKTPOMArHUTHAS WHAYKIUS, IEHCTBHE MAarHUTHOTO
MoJjii Ha TPOBOJHHK C TOKOM U JBIDKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS W  BOJHBI, THPSIMOJIUHEHHOE
pacrpocTpaHeHue CBeTa, OTpaXKeHHE, peJoMIICHHE,
uHTephepeHIys, TuPaKIud U MOISIPU3ALMS CBETA, TUCTIEPCHS
cBera, (oroanektpuueckuii hdext (hotodrddekr), cBeToBoE
JaBlieHHE, BO3HUKHOBEHHE JIMHEHYAaTOr0 CHEKTpa aroma

BOAOpPOda, CCTCCTBCHHAA U UCKYCCTBCHHAA paJMOAKTUBHOCTDH

11.4

OnwuchiBaTh W3yYEHHBIC CBOWCTBA BEIIECTBA (DIICKTPHUYECKHE,
MAarHuTHBIC, OIITHUYCCKHUC, SJICKTPHUYCCKYTO IMpOBOAUMOCTD
pa3IMYHBIX CPEl) M DAJICKTPOMArHUTHBIC SBJICHUS (IIPOIIECCHI),
UCTIONB3Yysl (PM3NYCCKHE BEITMYMHBL: dJCKTPUICCKUNA 3apsil, CHIIa
TOKa, AEKTPUYECKOE HaTpsDKCHHE, ANEKTPHUUECKOE
COINPOTHUBIIEHUE, pa3HOCTh mNoTeHnuaioB, JJIC, pabora ToKa,
WHIYKIUS MarHUTHOTO ToJisi, cuia Awmmepa, cwia JlopeHna,
WHIYKTUBHOCTh  KATYIIKH, OHEPrHs  OJJCKTPUYECKOTO H
MarHMWTHOTO TIOJICH, TepHOJ U YacToTa KojeOaHud B
KosebaTenbHOM KOHTYpE, 3apsii M cuja TOKa B IIpolecce
rapMOHUYECKHUX O3JCKTPOMAarHUTHBIX KoJieOaHui, (okycHoe
paccTosiHUE M ONTHYECKas CWiIa JIMH3bI, TpU ONHCAHUU
MpaBUJILHO TPAaKTOBATH (1)I/I3I/I‘ICCKI/H>'I CMBICJI HCIIOJIb3YCMbIX
BEJIMYMH, X O00O03HAUYEHUS WU EIWHHIIBI; YKa3bIBaTh (hOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYI (U3WYECKYI0 BEIUYMHY C JPYTHMHU

BCJIIMYNHaAMU

11.5

OnucelBaTh M3yYECHHBIE KBAHTOBBIC SBICHUS U IIPOLECCHI,
UCIIOJb3Ysl dusnyeckue BEJINYHHBI: CKOPOCTb
JJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa,
SHEpPrusi U UMITyJIbC (OTOHA, MEPHOJ TOJypacmana, dHEepPIrus
CBA3M aTOMHBIX SA€p; IPU ONMCAaHUU IPABUIBHO TPAaKTOBATH
¢bu3nYecKuil CMBICT MCIOIB3yEMbIX BEIMYMH, UX 0003HAUYCHUS
U EeIMHMLBI; YKa3blBaThb (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
¢u3NYeCKyI0 BEIMYUHY C APYTUMHU BEIMYMHAMH, BBIYUCIATH

3HAa4YCHHC (bH3H‘I€CKOﬁ BCINYHUHBI

11.6

AHanu3upoBath (U3NYECKUE MPOLECCHl U SBICHUS, UCIOIb3YS
¢usnyeckue 3akOoHbl M NPUHOMIBL: 3akOH Owma, 3aKoHBI

IIOCICI0BATCIBHOT'O n napajjieJIbHOI'O COCOAMHCHUA




MIPOBOJHUKOB, 3aKOH JIxoyns — Jlenua, 3aKOH
ANIEKTPOMAarHUTHOM  WMHAYKIHMH, 3aKOH  HIPSMOJHMHEHHOTO
pacupoCTpaHeHHsI CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI
NpeJIOMIICHHUS CBETa, ypaBHeHUE DiHIITEeHHA 11 GoTodddexra,
3aKOH COXpAaHEHUS DSHEPIHH, 3aKOH COXPaHEHHUs HMITYJbCa,
3aKOH COXPAaHEHHs JJIEKTPUUECKOTO 3apsijia, 3aKOH COXPAaHEHHUS
MaccoBOT'0 YHCJIa, MOCTylaThl bopa, 3aKOH pPaguOaKTHBHOTO
pacmana; mpH 3TOM pa3M4yaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKECHHUE M YCIOBUS (TPAHULIBI,

00J1acTH ) MPUMEHUMOCTH

11.7

OHpeI[CJ'IHTB HaIpaBJICHUEC BCKTOPA MHAYKIUMHW MAarHuTHOI'O ITOJISA

IMpOBOAHHKA C TOKOM, CHUJIbL AMnepa 1 CHUJIbI HopeHua

11.8

Crpouths M oOIHKCHIBaTH HU300pAKEHUE, CO3/1aBAEMOE IIJIOCKUM

3€pKajioM, TOHKOW JIMH301

11.9

BBIMONHATE  3KCIEPUMEHTHI IO  HUCCIICAOBAHUIO (PHU3UYECKUX
SIBIICHUW U MPOIIECCOB C MCIOIH30BAHUEM MPSIMBIX M KOCBEHHBIX
U3MEpeHull; mpu 3ToM GOpMYyIUpOBaTh MpodieMy (3amady) u
TUMOTE3y Y4eOHOTO SKCIEPUMEHTa, COOUpATh YCTAHOBKY W3
MPEUIOKEHHOTO  000OpyIOBaHMS,  IMPOBOAUTH  ONBIT |

(GhOopMyIIMPOBATH BHIBOJIBI

11.10

OC}’H_IGCTBJ'IHTB IIpsAMBIC U KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘16CKI/IX
BCJIIMYMH, IIpHU 3TOM BBI6I/IpaTB ONITUMAJIBHEIN CIOCO0 HU3MEPCHUA
N HUCIOJIB30BaTh H3BCCTHBIC MCTOAbI OLCHKH HOFpGH.IHOCTCfI

U3MEPEHUN

11.11

HccnenoBaTh  3aBUCHUMOCTH  (U3WYECKUX  BEIUYMH  C
HCIIOJIb30BAHUEM IPSIMBIX U3MEpEHMUIl; npu 3TOM
KOHCTPYHpPOBaTh  YCTaHOBKY,  (UKCHUPOBAaTh  pPE3yJIbTAThl
MOJIy4YE€HHOI 3aBUCUMOCTH (PU3MUECKUX BETMYMH B BUE TaOIUI

U rpauKoB, 1eaTh BBIBOBI 110 pe3yabTaTaM HCCIeIOBaHUS

11.12

CobmrogaTe mpaBuiIa O€30MACHOTO TpyJa MpHU IPOBEIECHUU
UCCJIEA0BaHUN B paMKax Y4eOHOro 3KCHEpPUMEHTa, yueOHO-
UCCIIEJOBATEIIbCKOM M HPOEKTHOM  JAEATEIBHOCTH  C
HCIIOJIb30BaHUEM U3MEPUTENIbHBIX yCTpOMCTB u

J1a00PaTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJlaHHOM (PU3MUYECKOU

MOZCIJIbIO, HCIIOJb3YAd (1)I/I3I/IHCCKI/IG 3aKOHbI W IIPUHIMUIIBI; Ha




OCHOBE aHajmW3a YCIOBHS 3aJa4yd BBIOMpPATh (PU3UUECKYIO
MOJIeNIb, BBIIENATH (PU3HUYECKHE BEIWYMHBI M (HOPMYIIBI,
HEOOXOaUMBIe JUIsI €€ peleHHs, TNPOBOAUTh pACUEThl H
OLIEHUBATh PEAJbHOCTh IIOJYYEHHOTO 3HAYEHUS (PU3NUECKOU

BCJINYHHBI

11.14

Pemate kauecTBeHHBIE 3a/aud: BBICTPAUBATh JIOTUYECKU
HEMPOTUBOPEUHMBYIO IIEMOYKY PpacCyXKJIEHHUH C OMOpod Ha

HU3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/IIIGCKI/I6 SIBJICHUS

11.15

Hcnonb30BaTh TpW pemieHUH YYeOHBIX 3a/lad COBPEMCHHBIE
nH(OpMaLMOHHBIE TEXHOJIOTHH JJIsl TOUCKA, CTPYKTYPUPOBaHUS,
UHTEpOpeTallMi M TNPEACTaBICHUs y4yeOHOM U Hay4yHO-
nomyJisipHOM ~ WHpOpManuMu, TOMYyYEHHOW U3  Pa3IMYHBIX
HWCTOYHHUKOB;  KPUTHYECKH  AHAJIU3HPOBATH  IOJIYYAEMYIO

nHpopMaIuIo

11.16

OOBSCHATH MPUHLMIBI  JCHCTBHS  MAlIMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iinyarh YCIOBHUS UX 0€30IacHOTO

HCIIOJIB30BaHHUA B HOBCQI[HCBHOI;'I KHU3HU

11.17

[IpuBoIuTE mNpUMEpPHl BKJIaJa POCCUUCKUX M 3apyOekHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOIIECCOB

OKpYXXaroumero Mmupa, B pasBUTUC TCXHUKH U TEXHOJOTHH

11.18

Hcnonp3oBath  TeOpeTHYECKHWE 3HAHHS 10  (u3mke B
MOBCEHEBHON JKU3HU Ui oOecrieueHust Oe30MacHOCTH IpH
oOpaleHny ¢ MpuOOpaMu M TEXHUYECKHUMHU YCTPOWCTBAMHU, VIS
COXpaHEHHs 37I0POBbsI M COOJIIOJICHUS HOPM 3KOJOTMYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeie

11.19

PaGorare B rpymnme C BBIIOJHEHHEM pPa3IMYHBIX COLMAIBHBIX
poied,  TUIaHMpOBaTh  paboTy  TPYNIBI,  PaMOHAIBHO
pacnpenensaTh O00S3aHHOCTH M IUIAHMPOBATh JESTEIBHOCTh B
HECTaHJAPTHBIX  CHUTYyallMsIX, aJeKBaTHO OICHMBATh  BKJIAJ
Ka)XJ0r0 M3 YYaCTHUKOB T'PYIIBI B PEUICHHE paccMaTpUBaeMOM

PoOIIEMBI




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

pasae
Ja

Koa nposepsiemoro
3JIeMEHTAa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/bl TO3HAHUSA OKPYKAKOIIEr0 MHpA.
Ponp skcniepumenTa u TEOpUH B IIpoLecce
MO3HAHMUSI NPUPOABI. IDKCIEPUMEHT B

dusuke

1.2

MonenupoBanue (HU3UUECKHUX SBICHUH U
MIPOLECCOB. Hayunslie TUIIOTE3BI.
®dusnyeckue 3aKOHbI U Teopuu. | paHUIIBI
NPUMEHUMOCTH  (PU3NYECKUX  3aKOHOB.
[Ipuniun coorBercTBUs. Poinb U mecto
¢u3uku B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MUpPa, B IIPAKTUYECKON

JIEATEIbHOCTH JII0AeH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

MexaHudeckoe JABHXKCHUC.
OTHOCHUTENHLHOCTD MEXaHHYCCKOT'O

nBrxeHus. Cucrema orcuéra. TpaekTopus

[Iepemerenue, CKOPOCTb (cpennss
CKOpOCTb, ~MTHOBEHHAasi CKOpPOCTb) H
YCKOPEHHE MATEpUAIBHOM TOYKH, UX
MPOCKIMN HA OCH CHUCTEMBl KOOPJMHAT.
CrnoxxeHue nepeMelIeHU U CII0KEHUE

CKopocTein

PaBHOMEpHOE U PaBHOYCKOPEHHOE
npsMoNIMHeHoe — aBwkeHue. [ 'paduxu

3aBUCHUMOCTH KOOpAUHAT, CKOpOCTH,




YCKOpEHMS, MYTH U  NEpPEMELICHUS

MaTepHaHBHOﬁ TOYKH OT BPpEMCHU

CBo0Oo1HOE MajieHue. Y CKOpeHne

CBOOOIHOTO MaICHUS

Kpusosnueiinoe nsuxxenue. PaBHomepHoe
JABUXXCHUC MaTepHaHBHOﬁ TOYKH 110
OKPY>KHOCTH. VYrioBas CKOpOCTb,
nuHeWHas ckopocth. Ilepuon m wacrora.

LleHTpOCTpEeMUTENBHOE YCKOPEHHE

TexHudeckue yCTpPOWCTBA: CHUIAOMETP,
JBUKEHHUE CHAPSJIOB, LICITHbIE U PEMECHHBIC

nepeaadn

[Ipaktuueckue  pabotel.  M3Mepenue
MIHOBEHHOH ckopocTtH. MccnenoBanue
COOTHOILICHUS MEXIy MyTAMH,
IIPOUICHHBIMU TEIIOM 3a
MoclieI0BaTeIbHbIE PAaBHBIE MPOMEKYTKU
BpEMEHU npu PaBHOYCKOPEHHOM
JBUKEHUM C HAYaJbHOM CKOPOCTHIO,
paBHOM Hymr0. M3ydeHue JBHKEHUSA
mapukKa B BS3KOM >KUAKOCTU. M3yueHue
JIBAYKEHUS Telna, OpOIIIEHHOTO

TOPHU30OHTAJIbHO

2.2

JUHAMUKA

2.2.1

[Ipuniun  otHocuTenbHOCTH — [anuies.
IIepsbiit 3axkoH Hbrorona. MHepruanbHbie

CUCTEMEI OTCUETa

222

Macca Tela. Cuina. [Tpunimn

CYINIEPIO3ULIMH CUT

223

Bropoit 3aKOH Herorona U1
MaTepUaIbHOW TOYKM B HHEPLHUAILHOU
cucreme orcuéra (MCO). Tperuii 3akoH

Hrrotona AJI1 MaT€pUaJIbHBIX TOYCK




224

3akoH BceMupHoro TtsaroreHus. Cuna
TsokecT. [lepBas kocMudeckas CKOpOCTb.

Bec Tena

225

Cuita ynpyroctu. 3akon ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna
TPEHUSI CKOJBKEHUS W CHJa TPEHHUsA
nokosi. Koadpdunuent Ttpenms. Cuia
COIIPOTHUBJICHUSI TIPH JIBIXKCHHH Tela B

KHUAKOCTHU WUJIN I'a3€

2.2.7

HOCTynaTGHBHOG n BpamaTCjIbHOC

JBUKEHHUE a0COJIFOTHO TBEPIOTO TesIa

2.2.8

MoMeHT  cujJbl  OTHOCUTEIBHO  OCH
BpameHus. Ilnewo  cuibl.  YcnoBus

paBHoBecus TBEporo tena B ICO

229

Texundeckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABVXCHUE NCKYCCTBCHHBIX CIIYTHHKOB

2.2.10

[IpakTnueckue paboTHI. N3yuenue
JIBUKEHUST  Opycka 1O  HAKJIOHHOM
IUIOCKOCTH TOJ JEHCTBHEM HECKOJIbKUX
cui. HccrnenoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HHUKAIOIIUX B
negopMupyeMoll Tpy>KUHE U PE3UHOBOM
oOpa3lie, OT BEIMYMHBI UX AeQopMaluu.
HccnenoBanue  yciioBudl ~ paBHOBECHS

TBépI[OFO TEJ1a, UMCIOIIECTO OCh BpalllCHUSA

23

3AKOHbBI COXPAHEHN S B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMBI

2.3.1 MaTepuaibHbIX TOYeK. VIMIynbc CHIIBI U
M3MEHEHUE UMITyJIbca Tela
35 3akoH coxpaHeHus umnyiabca B HCO.
o PeaktuBHOE NBUXKEHUE
233 Pabota cuibl
234 MonHoCTh CUJTbI




235

Kunernueckass »sHeprus MaTepUaJIbHOU

TOYKH. TeopeMa 0 KHHETHYECKOU OHEPIrun

2.3.6

[TorenumansHas sHeprus. [loTeHnumanbHas
SHepruss  ynpyro  1aedOopMUPOBAHHOMN
npyxussl. IloreHnnanbHass 3Heprusa Tena

BOJIM3U IMOBCPXHOCTH 3emn

2.3.7

IloTenumanbHbEle W HENOTEHIIMAILHBIC
cunel. CBa3b pa6OTBI HCIIOTCHIHMAJIBHBIX
CHJI C HU3MEHCHHUEM MEXaHU4IeCKOM
OHEPIrun CUCTEMBI TCII. 3akoH COXpaHCHUA

MEXaHU4YeCKOM OHEPIrun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckue  yCTpOMCTBA:  JABUKEHUE
paker, BOJIOMET, KomIep, IpPYKUHHBIA

IIUCTOJIET

2.3.10

[TpakTueckue pabothl. M3yuenue cBsizu
CKOpOCTEH Ten Mpu HEyHpyrom yjape.
HccnenoBanue cBsizu pabOThl CUJIBI C

W3MEHCHHEM MEXaHHYISCKOM SHCPTrUU TCJIa

3 MOJIEKVYJIAPHASA ©®U3MKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUI
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-
KMHETUYECKONM  Teopur. bpoyHOBCKoe
3.1.1 JBUKECHHUE. Huddysus. Xapaxrep
JIBUKCHUS W B3aUMOJICHCTBUS YACTHI]
BEIIECTBA
3.1 Mopnenu cTpoeHus ra3oB, XUAKOCTEH H
3.1.2 TBEPIABIX TEN W OOBSICHCHHUE CBOMCTB
BElIECTBA HA OCHOBE ATUX MOJIeel
113 Macca monekyn. KonmuecTtBo Bemiectsa.
[TocrosinHast ABoraapo
314 TemnoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Llenscus




Mogens wuneanmsHOro rasza. OCHOBHOE

3.1.5 ypaBHEHUE MOJEKYJIIPHO-KUHETUYECKON
TEOpUU HJI€aTIBHOTO ra3a
AOconioTHasE TeMiepaTypa Kak Mepa
. cpenHen KMHETUYECKOMN SHEpPruu
o TEIUIOBOTO JIBMKEHU yacTull raza. [llkana
temneparyp KenbBuna
317 VYpaBuenue Knamneiipona — Menaeneena.
o 3akon [anpToHa
l'azoBble  3akonbl.  M3ompoumeccel B
318 UJCalbHOM  rae ¢ MOCTOSITHHBIM
o KOJIMYECTBOM  BEIIECTBAa:  HM30TEpMa,
u30Xxopa, n3obapa
319 TexHudeckue yCTpPOWCTBA: TEPMOMETP,
o OGapometp
[IpakTuueckue  pabotel.  M3Mepenue
Macchl BO3QyXa B KIACCHOH KOMHATe.
3.1.10 UccnenoBanue  3aBUCHUMOCTH  MEXIY
napaMeTpamMu COCTOSIHMSI Pa3peXEHHOIO
raza
OCHOBbI TEPMOAMHAMUKN
TepMmoannamuyeckas cuUcTema.
391 BnytpeHnHsa SHEprus
o TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEeHeHus
KonmuectBo ~ Temmotel  u  pabora.
3.2 322 BuyTpeHHsiss  sHeprusi  OJIHOATOMHOTO
UJEAIBHOTO ra3a
Buaer TETJIONEPEIAUH:
TEIUIONPOBOAHOCTD, KOHBEKIIUS,
3.23 U3JTyYEHHUE. TemnoémMKocTb Tena.

ViaenbHas ~— TEIIOEMKOCTH  BEIECTBA.

Pacuér  kosMuecTBa  TEIUIOTBI  IpPH




TCILIonepeaaqyc

3.24

[IepBb1it 3aKOH TEPMOJAUHAMUKHU.
[IpumeHenue [IEpBOro 3aKOHA
TEPMOJUHAMUKU K U30IIPOLECCAM.
I'paguueckass wuHTeprperanus padOThI

rasa

3.25

TeroBble MamvHbl. [ IpuHIKNBL 1€CTBUS
TEIUIOBBIX ~ MammH.  [IpeoOpazoBanHus
SHEPrUHu B TEII0BBIX MallliHax.
Koaddumuent  mosesHoro  mercTBUs
(manee — KIIJI) TermoBoit MamuHbl. [pkm
Kapsno u ero KIIJ{

3.2.6

Bropoit 3aKOH TEPMOAVHAMUKH.
HeobOpaTtuMocTs MpoOIECcCCOB B IMPHUPOJIC.
TemnoBele aBUraTeaud. OKOJOTHUYECKUE

HpO6J’I€MBI TCIITIOOHEPICTUKHU

3.2.7

TexHuyeckue  ycTpoWCTBa:  JIBUraTellb
BHYTPEHHETO cropanus, OBITOBOM

XOJIOAHUJIbHUK, KOHAUIHXOHECP

3.2.8

[Ipaktuueckue  pabotel.  M3Mepenue

YAEIbHOM TEILNIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHUMA BELHLIECBA. ®A30BbIE

ITEPEXO/bI

3.3.1

[TapooOpa3oBanue u KOH/ICHCALMSL.
Hcnapenue u kunenue. Y aenpHas TEILUIOTa
napooOpa3oBaHusl. 3aBUCHMOCTD

TCMIICPATYPbI KUIICHUA OT JaBJICHUA

332

AOcoiroTHas u OTHOCUTEJIbHAS

BJIAJKHOCTDb BO3/1yXa. HacprmeHnnasri map

333

Teépnoe Temo. Kpucrauimueckue u
amop(HbIe Terna. AHU30TPONHUS CBOWCTB
KPHUCTAJLJIOB. Kunkue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepualbl




334

[InaBnenue n kpuctamnuzauus. Y ieiabHast

TCIIJIOTA IIJIaBJICHUS. CY6J'II/IMaI_[I/I5{

3.35

YPaBHeHI/Ie TEIJI0BOro OajzaHca

3.3.6

TexHuyeckue YCTpPOWCTBA: THUTPOMETP U
MICUXPOMETpP, KAJIOPUMETP, TEXHOJIOTUU
MOJIyYeHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM qucIie HaHOMAaTEPHUAJIOB, u

HaHOTCXHOJIOTHH

3.3.7

[Ipaktnyeckne  pabotel.  M3mepenue

BJIAJKHOCTH BO3]1yXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnekTpu3anus Tea. INEKTPUUECKUN 3apsi.

JIBa BH1a BNIEKTPUYECKHX 3apsI0B

HpOBOI[HI/IKI/I, JUDJICKTPUKHU n

MMOJIYIIPOBOJHUKH

3aKoH COXpaHCHUA SJICKTPHUYCCKOI'O

3apsiia

B3aumoneiictue 3apsiioB. 3akon Kynona

Onexrpuueckoe mnozie. Hanpspk€HHOCTD
3JIEKTPUYECKOTO TOJISl. [IpuHumn
cynepno3uiuu. JIuHUM HanpsKEHHOCTH

OJIEKTPHUICCKOI'O I10JIA

PaGoTa cui SJICKTPOCTATUYCCKOI'0 I10JIA.

Ilorennuan. Pa3HOCTh TOTEHIINAIOB

HpOBOI[HI/IKI/I )51 JAUDJICKTPUKHU B
INOCTOSAHHOM SJICKTPUYCCKOM I10JIC.

I[I/IE)JICKTpI/I‘-IeCKa}I IMPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konnencarop.
ONEeKTPOEMKOCTb IJIOCKOTO
KOHJIEHCATOpa. OJHEPrus 3apsKeHHOIO

KOHJACHCATOpa




TexHuueckue yCTpOHWCTBA: 3JIEKTPOCKOL,

JIEKTPOMETP, INEKTPOCTaTUYECKas
4.1.9 3alliTa, 3a3eMJICHHE BJICKTPONpUOOpOB,
KOHJICHCATOD, KCEPOKC, CTPYUHBII
MIPUHTED
T [IpakTuueckue  pabotel.  M3MepeHue

NMEKTPOEMKOCTH KOHJICHCATOPA

4.2

TIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

4.2.1

YcaoBus CYHICCTBOBAHHA IMOCTOAHHOI'O
SJICKTPHUYCCKOI'O0 TOKa. HcrouHuku ToKa.

Cuna toka. ITocTOoSIHHBIN TOK

422

Hanpsoxkenne. 3akoH Oma Juid ydacTka

IeITH

423

:‘)HCKTpI/I‘IeCKoe COIIPOTUBJICHHC.

Yz[eanoe COIMPOTUBIICHUE BECIICCTBA

4.2.4

HOCJ’ICI[OB&TGJ'IBHOG, napaaiciibHOC,

CMCHIAHHOC COCANMHCHUC TPOBOJAHHUKOB

4.2.5

PaGora »snexkTpuueckoro ToOkKa. 3aKoOH

Hxoyns — Jlenua

4.2.6

MontHOCTb OJICKTPHUYCCKOI'0 TOKa

4.2.7

anexTpoaBmxkymas cuwia (nanee — DJIC) u
BHYTPEHHEE COMNPOTUBICHUE HCTOYHHUKA
TOKA. 3akoH Oma g IIOJIHOU
(3aMKHYTOI) BJIEKTPUYECKON 1(S1178

KOpOTKOG 3aMbIKaHUE

4.2.8

DNEKTPOHHAs MPOBOAUMOCTh  TBEPABIX
METaJVIOB. 3aBUCHUMOCTb COINPOTUBJICHUS
METaJIJIOB oT TEMIIEPATypHI.

CBepXIpoBOIUMOCTh

4.2.9

DneKkTpuuecKkuil Tok B Bakyyme. CBoiicTBa

QJICKTPOHHBLIX ITYYKOB




4.2.10

[TomynpoBoaHUKH. CobcTBeHHas u
pUMecHas MIPOBOJAMMOCTH
MOJIYITPOBOIHUKOB. CaoiicTBa p-n
nepexo/a. [TonynpoBOIHUKOBBIE

puOopbI

4.2.11

DJIEKTPUYECKUH TOK B AJIEKTPOJIUTAX.
DIIEKTPOTUTHIECKAS JICCOLIAAIIUS.

DIIEKTPOJIN3

4.2.12

DJIEKTPUUYECKU I TOK B rasax.
CaMOCTOSTENIBLHBIN U HECAMOCTOSTEIHHBIN
paspsia. Paznmmuannie THUITBI
CaMOCTOSITEJIBHOTO ~ paspsaa. MomHusl.

ITmazma

4.2.13

TexHuueckue ycTpoHCTBa: ammepMmerp,
BOJIbTMETpP, Ppe€oOCTaT, HUCTOYHUKHU TOKa,
3JIEKTpOHArpeBaTeIbHbIe IpUOOPHI,
AJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIN
JMOJl, TEPMHCTOPHI U (POTOPE3UCTOPHI,

HOJ'IyrIpOBO,I[HHKOBBIfI AUO0J, raJIlbBaHHUKa

4.2.14

[IpakTnueckue paboTHI. Nzyuenue
CMEIIAHHOTO COEJJUHEHUS PE3UCTOPOB.

N3mepenne DJIC ucTOYHHUKA TOKa M €ro
BHYTPEHHETO COIIPOTUBIICHUS.

Ha6J’IIO,I[eHI/I€ QJICKTPOJIN3a

11 KIIACC

Kon
pasne
Ja

Koanposepsiemoro
3JIEeMEHTAa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

4.3.1

ITocTostnabIC MAarHuThl.




BzaumoaerictBue HOCTOSHHBIX

MAarHuToOB

43.2

MaruauTtHoe mnoJsie. BexkTop MarHuTHOU
uHaykuuu. [IpuHOMnD — cyneprno3unum.
JInnun marautHOM mMHAyKuuu. Kaptuna
JUHUM MArHUTHOM HWHIYKIUU  TOJA

IIOCTOAHHBIX MariHuToOB

433

MarsuTtHoO€E I0J1€ IIPOBOJHHUKA C TOKOM.
Kaptuna  nuHuMiA  10AsS  AJIMHHOTO
OpsIMOTO TPOBOJIHMKA U 3aMKHYTOIO
KOJIBIIEBOTO TPOBOJAHHUKA, KATYIIKH C
TOKOM. OmnbIT Dpcrena.

B3aHMOHCﬁCTBH€ IMPOBOIHHUKOB C TOKOM

4.3.4

Cuna Amrnepa, €€ MOIlyJb U

HaIpaBJICHUE

4.3.5

Cuna  Jlopenuma, €€ wMomyib H
HarpasJieHue. JIBuwkeHHe 3apsuKeHHOM
JacTuibl B OJHOPOAHOM MArHUTHOM

nosie. Pabota cuitel Jlopenna

4.3.6

SIBnenne BHeKTpOMaFHHTHOﬁ HHAYKOUH

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKOUH

4.3.8

SOJIC WHIYKIIUH. 3akoH

AJIEKTPOMATrHUTHOM MHAYKIMU Papanes

4.3.9

BuxpeBoe anexrpuueckoe mnone. I/C
MHIYKIIUU B IIPOBOJHHKE, IBHIKYIIEMCS
HOCTYNATENBHO B OJTHOPOJTHOM

MAarHuTHOM IIOJIC

4.3.10

[IpaBuiio Jlenna

4.3.11

NHIyKTUBHOCTD. SIBnenue

camouHykiuu. 9J1C caMouHAyKIIMH

4.3.12

3H€pI‘I/ISI MAaroiuMTHOIO IOJid KaTyluKu C

TOKOM




4.3.13 DNEKTPOMarHUTHOE 110JIe
TexHu4yeckne YCTpPOMCTBA: ITOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
43.14 3JIEKTPOABUIATEIID, YCKOPUTETHU
3JIEMEHTApHBIX YacTHll, WHAYKLIMOHHAs
neYb
[Ipaktuueckue  paborel.  M3yuenue
MarHUTHOTO MOJs KATYIIKA C TOKOM.
4315 HccnenoBanue AeMCTBUS MOCTOSIHHOTO

Mar”Hura Ha pPaMKy C TOKOM.
HCCJ’IGI{OB&HI/IG SIBJICHUSA

ANEKTPOMATHUTHON UHIYKLIIHUHU

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHWYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarensaas cucrema. CBoOOIHBIE
kosieOanus. ["TapMOHUYECKHe KOJIeOaHus.
[lepuon, wacrora, ammuutyna u ¢asa

KoJiebaHuil

[Ipy>XuHHBIN MasITHUK.

MaremaTnueckuii MasiTHUK

YpaBHEHHE TAPMOHUYECKUX KOJICOaHUM.
Kunematnueckoe ¥ JIMHAMHYECKOE

ONMCaHUeE K0eOaTeIbHOr0 IBUXKEHUS

[IpeBpamenue SHEPIUU pu
rapMoHMYeckux KoneOaHusix. CBs3b
aMIUTUTYJIbI  KOJIeOAaHUM  HMCXOIHOMU
BEJIMYMHBI C aMIUTUTyJaMH KojeOaHui

€€ CKOPOCTH U YCKOPEHUS

Konebarenpupiit  koHTyp. CBOOOIHBIC
JNIEKTPOMArHUTHBIE  KOJeOaHHs B
UJIeaJbHOM  KoJieOaTelIbHOM  KOHTYpe.
AHanoruss MexIy MEXaHHYECKUMH |

3JICKTPOMAariuTHBIMHA KOJIEOAHMSIMH.




®opmyna Tomcona

3aKOH  COXpaHEHMsI  JHEpruu B

UJCAILHOM KO0JIe0AaTeIbHOM KOHTYpE

BrinyX1IeHHBIE MEXaHUYECKUE
koneOanus. Pesomanc. Pesonancuas
KpuBas. BeiHyX/1€HHBIE

SJICKTPOMArduTHBIC KOJICOaHMSL.

Ilepemennbii  TOK. CHHYCOMJAIbHbBIN

IIEPEMEHHBIN TOK.

MOoOIIHOCTE MePEMEHHOTO TOKa.
AMIuTyaHoe u JICUCTBYIOIIIEE

3HAYCHHUEC CUJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpancdopmarop. IIpousBoactso,
nepegayda U norpebieHue
AIEKTPUYECKOMN SHEPIUHu.
DKOJIOTNYeCKUE puUCKH pu
IIPOU3BOJICTBE AIEKTPUYECKOW SHEPIUH.
Kyinbrypa MCIIOJIb30BaHUs

AIEKTPOIHEPIUU B OBCEAHEBHOM )KU3HU

5.1.11

Texuuueckue ycrpoiicTa: cericmorpad,
ANEKTPHYCCKUI 3BOHOK, JIMHUH

SJICKTpOoIICpcaavd

5.1.12

[Ipaktuueckue pabotsl. MccnenoBanue
3aBHCHUMOCTH nepuozaa MaJIbIX
KoJIeOaHUH Tpy3a HAa HHUTU OT JJIMHBI
HUTH M Maccel Tpy3a. HMccinepoBanue
IEPEMEHHOT0 TOKa B  LEeNu U3
II0CJIEI0BATENBHO COECIMHEHHBIX

KOHJIEHCAaTOopa, KaTylIKU U pe3UcTopa

52

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. CkopocTb

pacupocTpaHeHusT W JUIMHA  BOJIHBIL.




HonepeqHHe " IPpOJ0JILHBIC BOJIHBI

522

WnTepdepentus U nudpakus

MEXaHNYCCKHUX BOJIH

5.23

3Byk. CkopocTh 3Byka. ['poMKOCTb

3ByKa. Bricota Tona. TemOp 3Byka

524

DONEeKTPOMarHUTHHIE BOJIHBL. Y CIIOBUS
U3JIyYCHHUS] DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtanus BektopoB E, B u

U B DJIEKTPOMarHMTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, peJoMIICHHE,
noJisipu3aIus, T paKITus,
UHTEpPEPEHITHSL. CKkopocTb

SJICKTPOMArHuTHBIX BOJIH

5.2.6

Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue PJIeKTPOMArHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHLII/IHBI PagruoCBA3U U TCICBUACHUS.
Pa,I[I/IOJ'IOKaI_[I/IX. SHGKTpOMaFHI/ITHOG

3arpsi3HEHHUE OKPYXKAIOIIEH Cpeibl

528

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
YIbTPa3ByKOBasi JUarHOCTUKA B TEXHUKE
U MEAWIMHE, pajap, pPaJauoNpUEMHUK,
TeneBu30p, aHteHHa, Ttenedon, CBU-

I1€4Yb

53

OIITUKA

5.3.1

[Tpsimonuneitnoe pacnpocTpaHeHUE

CBETa B OJIHOPOJIHOM cpene. Jlyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHUS
ceera. Iloctpoenrie wm300pakeHMit B

ITJIOCKOM 3CpKaJIC

5.33

ITpenomienue cBeta. 3aKOHBI PEIOMIICHHUS




CBerTa. AOCOJIOTHBIN [I0Ka3arelb

IMPECIOMIICHUA

534

[TomnnHoe BHYTPEHHEE OTpaXKEHUE.
[IpenenbHblii yroJ MOJIHOTO

BHYTPEHHETO OTPAKEHUS

535

Hucniepcust cBera. CIHOXHBI cocTas

Oenoro ceera. Llser

53.6

Cobuparolue U paccenBaroIIue JTHH3BL.
Tonkas nuH3a. GOKYCHOE PACCTOSHUE U
ONTHYECKass Cuja TOHKOM  JIMH3BI.
[TocTpoenue N300paxeHU B
cOOMpAOIINX U PACCEUBAIOIIUX JIMH3AX.
®opmysia TOHKOW JIMH3bI. Y BEIUYEHUE,

aBaeMoe€ JIUH30U

5.3.7

IIpeneinsr [IPUMEHUMOCTHU

reOMETPUYECKON ONITUKHU

53.8

Wntepdepennuss  cera. KorepentHsie
UCTOYHUKU.  YClIoBHS — HaONIOAEHUS
MaKCUMYMOB U  MHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT ABYX

CI/IH(I)aBHBIX KOICpCHTHBIX KCTOYHUKOB

539

Hudpakmus  cBera. [udpaximonHas
pemeéTka. YcnoBue HaOIIOICHUS
[JIABHBIX MAaKCHMyMOB TIpH TaJCHHUH
MOHOXPOMATHYECKOTO CBeTa Ha

TU(PPaKIUOHHYIO PEIETKY

5.3.10

[Tonspuzanusa ceera

5.3.11

TexHudeckue yCTpONCTBA: OYKH, JIyIia,
¢doroanmnapar, IPOSKIMOHHBIN ammnapar,
MHUKDPOCKOII,  TEJIECKOIl,  BOJIOKOHHAas
onTuka, JAudpakuoHHas — peméTka,

OIS POU]T

5.3.12

[Ipaktnueckne pabotel. M3mepenue




roxKasareiist MIPEJIOMJIICHUSI.
HccnenoBanue CBOWCTB M300pakeHUH B

nuH3ax. HaOmrogenue aucnepceun cBeta

BJIEMEHTAI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuIBl IPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKH. ITocTynmatsl TEOPUHU
6.1 OTHOCHUTEIILHOCTHU: WHBApUAHTHOCTD
MOAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHUTEIBLHOCTh OOTHOBPEMCHHOCTH.

6.2 3amemJieHHEe BpPEMEHM M COKpallleHHE
JUTUHBI
OHEeprusi ©W  HUMIIYJIbC  CBOOOJHOM
63 YaCTHIIBI
CBsI3b MacChl ¢ HEPrUeH M UMITYJIHCOM
6.4 CBOOOMHON 4YacTHUIIBl. DHEprus MOKOs
CBOOOIHOMN YaCTHUIIBI
KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOWM OITTUKU
®oronbl. ®opmyna Ilmanka cBs3u
7.1.1 sHepru (GOTOHAa C €ro 4YacTOTOH.
DHeprus 1 UMIyIbe GOTOHA
OTtkpeiTHE u HCCIIEN0BAHUE
7.1.2 dotoaddekra. Onbiter A.I'. Ctonerona.
3akoHsbI poTodddexra
YpaBHeHue DOHHIITEHHA hias: |
7.1.3 dotoapdexra. «KpacHas  rpaHHIA»
dororddekra
7.14 Hasnenue cera. OnbiTel [1.H. JIeOeneBa
7.1.5 XuUMHUECKOe JIEUCTBHE CBETA
TexHuueckue YCTPOMCTBA:
716 dboTo3eMeHT, (OTONATYUK, COJIHEUHAS




OaTapesi, CBETOUO]

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbITEI
Pesepdopna o uccnenoBanuio
cTtpoeHust atoMa. [InmanerapHas mouens

aToMa

7.2.2

[Toctynatet  bopa.  Uznydyenue wu
norjouieHrue (OTOHOB TpuU mepexoje
aToMa C OJHOIO YPOBHSI SHEPruu Ha
apyroi. Bunael  cnektpoB.  Cnektp

YPOBHEM 3HEPruu aTOMa BOJOPOaA

7.2.3

BonHoBEIE cBo¥icTBa yacTHll. BOJIHEI nie
Bpoiins. KopnyckysipHo-BOJIHOBOM
nyanusM. Jludpakmus 3JIeKTPOHOB Ha

KpUcTajlax

7.2.4

CnonranHoe u BBIHYXKJCHHOE
U3JIlydeHHE. YCTPONCTBO U IPUHIHUII

paboTHI J1azepa

7.2.5

TexHuuueckue YCTpOICTBA:
CHEKTpaJIbHbIM aHaJIN3 (CIEKTPOCKOI),

Jasep, KBAHTOBBIM KOMIIBIOTEP

7.2.6

[Ipaktnueckne pabotel. HabmroneHue

JIMHENYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOJCHHUS M PETHCTPALlUU

OJIEMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE PAAUOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompezeneHuo cocTaBa
paaMoakTHBHOrO u3MydeHus. CBoOHMCTBa
anbpda-, Oera-, ramMMa-u3JIyqdeHusl.
BiusiHue pajnOaKTHBHOCTH Ha JKUBBIC

OpraHu3Mbl

7.3.3

OTkpplTE TNpPOTOHA U HEUTpOHA.




Hyxnonnas mozens siipa 'eiizenoepra —
NBanenko. 3apsg  sapa.  MaccoBoe

YUCJIO sAapa. H3oTomsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIM  Oera-pacnan. ['amma-
u3NydeHue. 3aKoH  paJMOaKTUBHOTO

pacnaaga

7.3.5

OHeprus CBSI3M HYKIOHOB B  sJpE.

Snepubie cuibl. Jledekt Macchl sapa

7.3.6

Snepusle peakuuu. JleneHue U CHHTE3

aaep

7.3.7

Snepubii  peaktop.  TepmosiaepHbiil
cunte3. IlpobmemMbl M TEpPCHEKTUBHI
AIEPHOM DHEPreTHKU. OKOJIOIMYECKHE

aCIIEKTHI SAEPHON YHEPTETUKHU

7.3.8

DnemeHTapHble 4acTuilpl. OTKpbITHE
IIO3UTPOHA. @yH/1aMEHTAIIbHBIE

B3aHMOHeﬁCTBHH

7.3.9

TexHu4eckue yCTpOMCTBa: JO3UMETD,
kamepa BuibcoHa, sIEpHBIA peakTop,

aroMHas OomMOa

7.3.10

[TpakTueckue pabotel. MccienoBanue
TPEKOB YaCTHIL (mo FOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3aH0T0 Heba. Co3Be3aus, sApKue
3BE3 /B, IUIAHETHI, ux BUIHUMOE

JABUXKXCHUC

8.2

Conneunas cucreMa. IlnaHeTsl 3eMHOI
rpynmbl.  [lmaHeTel-ruranTel M UX
CITyTHUKH, KapJIMKOBBIC IUIAHETHL.

Mauisie tena ComHEYHOH CUCTEMBI

8.3

Coname, Qorochepa u armocdepa.




ConHeuHas akTUBHOCTH

8.4

Wcrounuk sneprun ConHua v 3B€31

8.5

3BE3/bI, UX OCHOBHBIE XapPAKTEPUCTHKU:
Macca, CBETUMOCTb, PaJnyc, TEMIIeparypa,
1704 B3aMMOCBS3b. Jlmarpamma
«CTIEKTPAIBHBIA KIIACC — CBETUMOCTBY.
3BE34pI IUIABHOM IOCIEHOBATENHHOCTH.
3aBUCUMOCTD «MAacCa — CBETHMOCTDY IS

3BE3] IJIaBHOM IIOCJICJ0BATCIIbHOCTHU

8.6

#HH##Par###BHyTpeHHee CTpoeHHE 3BE3IL
CoBpemeHHbIE IIPEJICTABIICHUS 0
npoucXokIeHHH U 3Boouuu ConHia u

3BE3/1. DTallbl )KU3HU 3BE3]I

8.7

Mineunsiii Ilyte — Hama ['amakTuka.
CnupanpHass  cTpykrypa [amaktukwu,
pacnpenenieHue 3BE3N, rasa W IbUIM.
ITonmoxxenne wu naBwxenue ConHIla B
lanmaktuke. Ilmockas u chepuueckas

IHOACHUCTCMbI INamakTuku

8.8

Tunel ranaktuk. Paaguoramaktuku u
KBazappl. UE€pHble OBIpBl B sAIpax

TaJIaKTHUK

8.9

Bcenennas. Pacmmpenune BceneHHoR.
3akon XabO0Oma. Pas3Oeranue rajmaxkTHK.
Bospact u paanyc BcenenHoi, Teopus
bonpmoro B3peiBa. Mogenb «ropsdeit

Bcenennoit». PenukToBoe usiydeHue

8.10

Macmrabnas cTpyktypa BceneHHOM.
Meraranakruka. Hepeménnsie

po0OJIeMbl ACTPOHOMUH




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

®wusuka: 10 knacc: 6a30BbIi U yrayOiaeHHbIN ypoBHU: yueOHUK / ['. 1. Mskuies,
b.b.byxoBues, H.H.Corckuii: mox pex. [Tapdentrenoit H.A.- Mocka:
[Ipoceemienue.

®dusuka: 11 kimacc: 6a30BbIi U yriayOJIeHHBIN ypoBHU: yueOHUK / I'. . Msikures,
b.b.byxoBue, B.M.Yapyrun: nox pea. [lapdpentberoit H.A.- Mocka:
[Ipocsemienue.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

[Iporpamma kypca ¢pusuxu anst 10—11 knaccos. ba3oBelit ypoBeHb /
I'.A.Mskumes.

®wusuka: 10 knacc: 6a30BbIi U yrayOiaeHHbIN ypoBHH: yueOHUK / ['. 1. Msakuies,
b.b.byxoBues, H.H.Corckwuii: mox pex. [Tapdentrenoit H.A.- Mocka:
IIpocsemenue.

®wusuka: 11 kmacc: 6a30BbIi U yrayOneHHbIN ypoBHU: yueOHUK / ['. 1. Msakuies,
b.b.byxoBue, B.M.Yapyrun: nox pea. [lappentberoit H.A.- Mocka:
[Ipoceemienue.

®usuka. [loypounsie pazpadotku. 10 kiacc: 6a30BbIif U yriTyOJIEeHHbBIN YPOBHU /
IO.A. Caypos.

®usuka. [loypounsie pa3pabdotku. 11 kiacc: 6a30BbIif U yriTyOJI€HHBINH YPOBHU /
IO.A. Caypos.

Co6opnuk 3anau o ¢usuke: 10-11 kmaccer: A.Il.PeimkeBuy, I1.A.PeiMkeBuY.
Mockaa: [dpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

bu6moreka I{OK https://lesson.edu.ru/03/07

Poccuiickast anekTponHas mkona https://resh.edu.ru/for-teacher
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