MHUHHUCTEPCTBO INPOCBELIEHUSI POCCUUCKOHN ®E/IEPALIUN

MunHcTepeTBO 00pasoBanust  Hayku Camapckoii o0.1acTH

PACCMOTPEHO

Ilpencenarens Mo
€CTECTBEHHOHAYYHOTO
LMKJIa

Tucnenxo I'.I1.
[IpoTokon Ne 1
or « 23 » aBrycra 2024r.

JlemapramenT obpa3oBauus r.o. Camapa

MBOY «llIkoaa Ne 5» r.o. Camapa

COI'JTACOBAHO YTBEPX/IEHO
3amecTuTeNb JUPEKTOpa lg-f['npek"rop MBOY
o YBP h__{_.‘i"'-'«LHKOJ]bI NoSy g
() L /7° /
Tounwskuna H.E. A  Karkos ,Il]fy
[Tporokon Ne 1 .. Tpukas Ne 361
OT « 26 » aBrycra 2024r. oT « 26 » aBrycra 2024 r.

Pabouas nporpamma

Yuebubiii npeamer «Pusuka. basosbiil ypoBenb»

s odyuarommxes 10-11 knaccos

Camapa 2024



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3nke 0a30BOro YpOBHSI Ha YPOBHE CpPEIIHErO
ob1ero oopazoBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUN M TpeOOBaHUM
K pe3ylibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpamMMbl,
npencrasieHHbix B I'OC COO, a Ttakke ¢ yd€roM (QeaepaibHOil
paboueit mporpaMmbl BOCIIUTAHUS U KOHIICTIIIMK MPENoAaBaHusl yueOHOTO
npenmera «@Pusnka» B 00pa3oBaTeNbHbIX oOpraHu3anusx Poccuiickoit
®denepanuu, peaiu3yoX OCHOBHbIE 00pa30BaTeIbHbIEC TPOrPAMMBI.

Conepxanue  mporpamMmbl 1o (U3MKE  HaAMpaBiIeHO  Ha
dbopMHpOBaHKE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa oOydarouuxcs 10—
11 kmaccoB npu oOydyeHuM ux (Qu3rvke Ha 0a30BOM YpPOBHE Ha OCHOBE
CUCTEMHO-JIEATENIbHOCTHOTO  mojaxona. Ilporpamma mo  ¢Qusuke
cootBercTBYyeT TpeboBanuam PI'OC COO k  mIaHHUpPyEeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM PE3yJIbTaTaM 00y4YeHUS,
a TaKXKe YYUTHIBAET HEOOXOJUMOCTh peaM3aluU MEKIPEIMETHBIX
CBs3eH (DM3MKU C €CTECTBEHHO-HAYYHBIMU y4eOHBIMHU TpenMeTramu. B
HEW ONpEeNEeNsIOTCS OCHOBHBIC 1€MW H3y4YeHUs (PU3UKH Ha YpOBHE
cpenHero oOIero oOpa3oBaHus, IUIAHUPYEMbIE pe3ylbTaThl OCBOCHUS
Kypca (U3MKH: JUYHOCTHBIC, METaNpeIMETHbIe, MpeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU HA Oa30BOM
YpOBHE, B TOM 4YHCJIE MPEAMETHBbIE pe3yJbTaThl IO ToJlaM
0o0yueHus;

e cojepkaHue yaeOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAS
B KauecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]
B CHCTeMY 3HaHUU 00 okpyxkaromem mupe. LlkonbHbIi Kype pusukm —
CUCTEMOOOPA3yIONUi ISl €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB,
MOCKOJIBKY (PU3MYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Ouonorueir, ¢uznueckol reorpaduern wu
actpoHomuei. lcmonab30BaHWE W aKTUBHOE TNMPUMEHEHHE (DU3MYECKUX
3HAHUI OTMpEEIseT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
chepe PHEPreTUKU, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, TOJIYYEHHSI HOBBIX
MaTepUaloB C 3aJaHHBIMH CBOWCTBAMU W Apyrux. M3yudenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (opMuUpOBaHHE €CTECTBEHHO-HAYyYHOMN
KapTUHBI MHpa 0Oyd4aromuxcsi, B (OpMUPOBAHUE YMEHUU NPUMEHSTH
HAay4YHBIA METOJ TIO3HAHUA TP  BBIMOJHEHUH WMH  YYCOHBIX
HCCIIEIOBAHUM.

B ocHOBYy Kkypca ¢u3MKM s YpPOBHS CpPEAHETO  OOIIero
o0pa3oBaHUsI TOJOXKEH PsI UJCH, KOTOPhIE MOKHO paccMaTpUBaTh Kak
MPUHITUIIBI €TO TIOCTPOCHHUS.

Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW Kypc SBISETCA
JIOTUYECKHA 3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3esioB
(GU3MKK, BKIIIOYAET KaK BOMPOCHI KJIACCHYECKOW, TaK M COBPEMEHHOU
(duzuku.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEW MaTepwal Kypca
bus3ukn 00BeMHEH BOKPYT (M3MYECKUX Teopuid. Bemymmm B Kypce
aBisieTcs:  ()OPMHUPOBAHUE TIPEACTABICHUH O CTPYKTYPHBIX YPOBHSX
MaTepuH, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE  peanmmzaumss — mpejmnosiaraet
UCIIOJIb30BAaHUE T'YMAHUTAPHOTO TMOTEHIManda (U3MYECKON HayKw,
OCMBICJICHUE CBSI3U Pa3BUTHs (PU3UKH C pa3BUTHUEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU u AKOJIOTUYECKUMU
nmpoOJjieMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gbu3uku mpesmnoaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHUYECKUX U TEXHOJIOTHYECKHX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes  skonoeuzayuu  peamusyeTcss  IMOCPEACTBOM  BBEICHUS
AJIEMEHTOB COJIEPAHUs, TOCBSIIEHHBIX HKOJIOTHYECKUM TMpodiemMam
COBPEMEHHOCTHU, KOTOPBIE CBSA3aHbI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHH,
a Takke 00CyX AeHHUS MPOoOJIeM PAMOHAIBLHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHYECKOI 0€30MMacCHOCTH.

CtepHEBBIMU DJIEMEHTaMH Kypca (U3UKKA Ha YPOBHE CpPEIIHETrO
oOmiero oOpa3oBaHusl SBISIIOTCA (u3nueckue Teopuu (hopmupoBaHue
MPEICTABICHUH O CTPYKTYpE IMOCTPOCHHUS (U3MYECKON TEOpUH, POIH
dyHIaMEHTAJIIbHBIX ~ 3aKOHOB M TNPHUHIMIOB B  COBPEMEHHBIX
MPEICTABICHUSAX O MPHUPOAE, TPaHUIAX NPUMEHUMOCTH TEOPHUH, s
OTKCAaHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U TIPOLIECCOB).

CuCTeMHO-JIesITeTLHOCTHBIN MOJX0J] B Kypce (DU3UKHU peain3yercs
IPEXKJIe BCETrO 3a CUET OpraHU3alMU IKCIEPUMEHTAIBHON JEATEeIbHOCTH
oOyuaroruxcs. g 6a3oBoro ypoBHST Kypca (U3MKA — 9TO
UCIIOJIb30BaHUE CUCTEMBI (bpOoHTaTIBHBIX KpPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPAaTOPHBIX PadOT, KOTOpPhIE B Iporpamme IIo
¢usrke O0O0bENUHEHBI B OOIIUN CIHCOK YYEHWYECKHUX MPAKTHUECKHUX
pabot. Beigenenne B yKa3aHHOM TIEpeYHE J1TAOOpPATOPHBIX padoT,
IPOBOJUMBIX JIJII KOHTPOJS M OLIEHKH, OCYHIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeNbpHOTO MPOoIIecca UCXOI U3 OCOOCHHOCTEN TIIIAaHUPOBAHUS U
ocHameHus kabmHera (u3uku. [Ipm 3TOM oOecmeumBaeTCs OBIAJACHHUE
OoOyJaronMMHUCs  YMEHHUSIMH  TPOBOJUTH KOCBEHHBIE  HM3MEPEHUS,
UCCJICIOBAHUS 3aBHUCHUMOCTEH (U3MYECKHX BEJIMYUH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIT0KECHHBIX TUITOTE3.

bonbpmoe  BHHMMaHHWE — yAENAETCS ~ PEIICHUIO  PACUYETHBIX |
KaueCTBEHHBIX 3amad. [lpu 3TOM 111 pacu€THBIX 3a1ad MPUOPUTETOM
ABJISIIOTCS ~ 33/laud € SIBHO  3aJaHHOM  (PU3MUYECKOW  MOJIETBIO,
MTO3BOJISIONINE MPUMEHSATh U3yUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjieyia Kypca, Tak U MHTETPUPYS 3HAHUS U3 PA3HBIX Pa3JeioB.
JIisi  KauyecTBEHHBIX 3ajlad MPUOPUTETOM SIBIAIOTCS 3aJaHMsl Ha
OoOBsACHEHHE TPOTEKaHWs (U3UYECKUX SBJICHUW © TIPOIECCOB B
OKpYXKaloIIel KU3HU, TpeOyromue BbIOOpa (HU3MUECKON MOICTH IS
CUTYaIINH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu GI'OC COO k marepuaibHO-
TEXHUYECKOMY oOecreueHno y4eOHOro mporecca 0a30BbI ypOBEHD
Kypca ¢U3MKH Ha YPOBHE CpPEIHEro OoOIIero oOpa3oBaHUs OJDKEH
M3Yy4aThCsl B YCIOBUSIX MPEAMETHOTO KaOMHEeTa (DM3HKU WM B YCIOBUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.
B xabuHere u3MKuM 1ODKHO OBITH HEOOXoaumoe J1abopaTOpHOE
o0opyoBaHUE JIsi BBIMOJHEHUS YKa3aHHBIX B TporpaMme 1o (usuke
YYCHUYECKUX MPAKTUIECKUX pabot u JIEMOHCTPAIIUOHHOE
000pyIOBaHUeE.



JleMoHCTpaninoHHOE 000pyoBaHue (HOPMUPYETCS B COOTBETCTBHUU
C TMPUHLUIIOM MHUHUMAIBHOM  JIOCTAaTOYHOCTH U  00O€CleurBaeT
MIOCTAHOBKY TEPEYUCICHHBIX B IMporpaMme MO0 (PU3UKE KIIOUEBBIX
JNEMOHCTpAlUA [JI UCCIEHOBAHUS HM3Y4a€MbIX SIBJICHUW U IPOILECCOB,
AMIIUPUYECKUX M  (PYHIAMEHTAJbHBIX 3aKOHOB, HMX TEXHUYECKUX
IIPUMEHEHHUM.

JlabopaTopHoe 00OpyAOBaHUE I YYCHHUUYECKUX MPAKTHUYECKUX
pabor dopmupyeTrcs B BHJIE€ TEMAaTUYECKUX  KOMIUIEKTOB U
oOecrieunBaeTcsl B pacu€re OJHOIO KOMIUIEKTa Ha JBYX OOYyYaroluxcsl.
TemaTuyeckue KOMILIEKTHI 1a00paTOPHOTrO 000pyAOBaHUS JOHKHBI OBIThH
MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U HHU(PPOBBIX
npuOOpoOB, a TaKKe KOMITBIOTEPHBIX H3MEPUTEIIbHBIX CHUCTEM B BUJEC
1upOBBIX JabopaTopuil.

OCHOBHBIMHU TEJISIMU HM3y4eHHUsS (PU3UKK B OOIIEeM O0Opa30BaHUU
SBJISIFOTCSL:

e (QopMupoBaHue wuUHTEpecCa M CTPEMIICHHUS OOYy4YaloImUXCsi K

HAyYHOMY M3YYECHUIO MPUPOIBI, PA3BUTUE UX UHTEIUICKTYAJIbHBIX
U TBOPYECKHUX CIIOCOOHOCTE;

e PpAa3BUTHE MPEACTABICHUA O HAYYHOM METOAE TMO3HAHHUS U
dbopmupoBaHue UCCIIE0BATEIBCKOTO OTHOILICHUS K
OKPY’KAIOLIUM SIBJICHUSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS Kak pe3yibTaTa
U3YYCHUS] OCHOB CTPOCHHS Marepuu H (PyHIaMEHTaJIbHBIX
3aKOHOB (DU3HKHU;

e (opMupoBaHue yMeHUN OOBACHSITH SIBJICHUS C MCIOJIb30BAHHEM
(u3HUecKrX 3HAaHUHM ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opMupoBaHue MpEACTABICHUN O POJU (PUMKHU JUIsI Pa3BUTHUS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHMA.

JlocTikeHre ATUX Ieel 00ecTieunBaeTCsl PEIICHUEM CIICTYIOITUX
3a/1a4y B MpoIlecce M3ydeHUus: Kypca (DU3UKU HA YPOBHE CPEAHETO OOIIETO
00pa3oBaHUs:

e TpHOOpPETEHHE CHUCTEMBl 3HAaHUKH 00 oO0mmx Qu3nUIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpUSIX, BKIIOYAs MEXAHUKY,
MOJIEKYJISIPHYIO (DPU3HKY, JIEKTPOJNHAMUKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI aCTPO(DUZUKY;

e (opMupoBaHuEe yMEHUN MPUMEHSATH TEOPETHUUCCKUE 3HAHUS IS
00BbsCHeHUS (PU3NYECKUX SIBJICHUN B TPUPOJAE U IS TIPUHSATHUS
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB pEIHICHUS pa3IWYHBIX 3a7a4 C SBHO
3alaHHON (PU3UYECKON MOMENbI0, 3a7ad, I0JIPa3yMEBAIOIINX
CaMOCTOSTENIbHOE CO37aHue (DU3UIECKON MOJENH, aJeKBaTHOU
YCJIOBUSIM 33]1a4H;

e TMOHMMaHHWE (UMYECKUX OCHOB W TPHUHIUIIOB JIEHCTBUS
TEXHUYECKUX YCTPOUCTB M TEXHOJOTMYECKHX MPOILIECCOB, HX
BIIMSIHUSI HA OKPYKAIOLIYIO CPEAY;

e OBJIAJICHUE METOJIAMH CAMOCTOSITEILHOTO IUIAHUPOBAHUSA U
MpOBEACHUS  (PU3NYECKUX  DKCIIEPUMEHTOB, aHAW3a W
WHTEpHpeTanuu HWHPOPMAIUUA, OMPENETICHUs JOCTOBEPHOCTH
MOJYYEHHOT'O PE3yJbTaTa;

e CO3JaHME YCIOBUM U1 Pa3BUTHUA YMEHUHM  IPOEKTHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKOMN AEATEIBHOCTH.



Ha wusyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO
obmero obpazoBanus orBoautcs 136 gacoB: B 10 kimacce — 68 dacoB (2
yaca B Hezelo), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipenyaraemeiii B nporpamme no (pusuke nepeueHsb J1adopaTOPHBIX
U MPAKTHUYECKUX PabOT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTENb JElacT
BBIOOpD TMpPOBEJCHUS JIA0OPAaTOPHBIX pPabOT W OMNBITOB C YYETOM
UHIUBUYaJIbHBIX 0COOEHHOCTEM 00y4Jaronmxcs.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O IO3HAHUSA

®duzuka — Hayka o npupojge. HaydHble MeTOAbl TO3HAHUS
OKpyXxarmiero mupa. Pojib 3KCEepuMEHTa W TEOpUH B IIPOIECCE
MTO3HAHUS TTPUPOJIbI. DKCIIEPUMEHT B (hPH3HUKE.

MopenupoBanue (¢GU3HMYECKUX SIBJICHUM U TMpolieccoB. Hayunbie
runore3bl. OU3NYECKue 3aKOHBI M TEOpHHU. ['paHuUIlbl MPUMEHUMOCTH
dbu3udecknx 3akoHOB. [IpUHIIMI COOTBETCTBUS.

Pons u mecto ¢u3uku B (POpMHpPOBAHHMH COBPEMEHHOM HAy4YHOM
KapTUHBI MUPA, B IPAKTUYECKON NEATEILHOCTH JIFOHCH.

Jlemoncmpayuu

AHajoroBsie u 1dpoBbIe W3MEPUTEIIBLHBIC PpUOOPHI,
KOMIIBIOTEPHBIC JATUYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBWKEHHE. (OTHOCUTEIIBHOCTh MEXaHUYECKOTO
nexkeHus. Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpelmHSAS CKOPOCTh, MIHOBEHHAs
CKOPOCTb) M YCKOpPEHHE MAaTepUaJbHOM TOUYKH, MX MPOEKIMH Ha OCH
cucteMbl KoopauHat. ClI0kKeHHE MepEeMENICHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKECHUE.
I'paduku 3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IMYyTH H
NepeMEILCHNS] MaTEPUAIbHON TOUKU OT BPEMEHHU.

CBobOosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaICHUS.

KpuBonuueinHoe aBmxeHue. [[BUKEHHE MATEPUAIBHOW TOYKH I10
OKPYHOCTH C ITOCTOSSHHOM I10 MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTb,
JIMHENHAas CKOPOCTBb. [Tepuon u 4acToTa oOparieHus.
LleHTpOCTpEMUTEIBHOE YCKOPEHHUE.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
CIIUJIOMETD, ABUKECHUE CHAPSAOB, LIEMTHBIE U PEMEHHBIEC MIEPEIAUH.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTPALMS KUHEMAaTHUYECKUX
XapaKTEPUCTHUK JBUKCHHUS.

IIpeoOpazoBanre  JOBMKCHHH € HCIOJIB30BAaHUEM  IPOCTHIX
MEXAHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue aBmxeHus Tena, OpOIeHHOro MOl yTIIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hanpasnenue CKOpoCcTH pHu ABUKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yyeHne HEPaAaBHOMEPHOIO [BHXKEHHS C LEIbK ONPEACICHUS
MT'HOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHHS MEXKIY ITYTSIMHU, IPOUIEHHBIMU TEJIOM
32  MOCJIEAOBATEIIbHBIE  pPAaBHBIE  NPOMEKYTKM  BPEMEHU  IIPU
PABHOYCKOPEHHOM JIBMKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHUs IAPUKA B BA3KOM )KUIKOCTH.



N3yuenue aBMxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHuun otHocutenbHOCTH ['amuies. IlepBeii 3akoH HbroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cuil. Bropol 3akoH
HeroToHa nma marepuanbHOW TOYKM. Tpetnit 3akoH HproToHa st
MaTepUAIIbHBIX TOUYEK.

3akoH BcemupHOro TaroteHus. Cuima  Tsokectn.  Ilepsad
KOCMHYECKast CKOPOCTb.

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

Tpenne. Buasl Tpenust (MOKOs, CKOJbXKEHMs, KaueHus). Cuiia
TpeHud. Cyxoe TpeHue. Cuna TpeHUsI CKOJIBKEHUS U CUJIa TPEHUSI TTOKOSL.
Kosddumment tpenusi. Cuiia CONpOTHBICHHUS TPU JBWKEHUU Tela B
YKUAJIKOCTHU WJIU rase.

[TocTynarenbHOe U BpalaTeIbHOE ABUKEHUE a0COIOTHO TBEPIOTO
Tea.

MOMEHT cuiIBl OTHOCHUTEIBHO OCH BpauleHus. I[limedo Ccuibl
Y ci1oBuUsl paBHOBECUS TBEPAOIO TEA.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHE:
IOJIIUITHUKH, IBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3smepenue cu.

CrnoxeHue CHJL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKkOpEHHOM NOABEME U MAJECHUH.

CpaBHeHHE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBus paBHOBECUS TBEPAOTro Teia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HUccnenoBanue 3aBUCHUMOCTH CHJI YOPYTOCTH, BO3HUKAKOIIUX B
PY>XKUHE U PE3NHOBOM 00pasiie, OT Ux JAepopMaliuu.

HccnenoBanue ycinoBuii paBHOBECUS TBEPIAOTO TeNa, UMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbec MartepualibHOW TOYKU (Tena), CUCTEMbl MaTepUaIbHBIX
To4YeK. IMIynbC CUITbI 1 U3MEHEHUE UMITYJIbCa TeIa. 3aKOH COXPaHEHUS
MMIyJbCa. PEakTUBHOE IBUKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckass oHeprusi MarepuaibHOW TOoukH. Teopema 00
W3MEHEHUH KHHETUYECKON SHEPTHUH.

[TorenunanbHasgs osHeprusd. lloTeHIManpHas SHEPTUS  YIPYro
nehopMUpoBaHHON TpYyXkuHBL. [loTeHIManbHas SHEpPrus Tena BOIHU3U
MOBEPXHOCTH 3EMJIH.

[ToTenmuanpHbie W HEMOTCHIHMAIbHBIE CHIBL. CBs3b PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPaHEHUSI MEXaHUUYECKOUN YHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.



TexHudeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET,
KOTEP, MPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

ITepexoa MOTEHITMATBHOMN YHEPTUH B KUHETHYECKYIO M OOpPaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO ABYX
OJIMHAKOBBIX HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYeCKOM
SHEPTUHU Tejla Ha IIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Pa3znen 3. MoJsiekyasipHas pu3NKa U TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX
onbITHOE 0O00ocHOBaHue. bpoyHoBckoe aBmxenue. Auddysus. Xapakrep
JNBIKCHUST W B3aUMOJCHCTBHS 4YaCTUIl BellecTBa. MOJEIM CTPOEHUs
ra3oB, KUJIKOCTEH U TBEPABIX TElI U OOBSICHEHUE CBOWCTB BEIIECTBA Ha
OCHOBE JTUX Mozenei. Macca u pasmepbl Monekyid. KoamdyecTBo
BemlectBa. [locTtositHHas ABoraapo.

TeruioBoe paBHOBecue. Temmepatrypa u e€ wusmepenue. lllkana
temmneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJEKYISIPHO-
KMHETUYECKOU TEOpUU HJICaTbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak
Mepa CcpeaHell KHHETMYECKOW SHEPruu TEIUIOBOTO ABUKEHHSI YaCTHI]
raza. Illkama rtemnepatryp KenpBuHa. ['a3oBble 3aKOHBI. YpaBHEHHUE
MenpaeneeBa—Kianeiipona. 3akon JlaapToHa. M301poiieccsl B UieaibHOM
ra3e ¢ TIIOCTOSHHBIM  KOJHMYECTBOM  BemiectBa. [ 'paduueckoe
IpeICTaBIIEHHE U30IIPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHE:
TepMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, AOKa3bIBAIOIIME JHCKPETHOE CTPOEHHWE  BELIECTBA,
doTorpaduu MOJIEKYJT OPraHUISCKUX COSTUHCHUI.

OnbiTel 10 T HY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThl, OKa3bIBAIOUIME CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, WILTIOCTPUPYIOLIAs MPUPOJY JABJICHUS ra3a Ha CTEHKHU
cocyna.

OnbIThl, WUTIOCTPUPYIOLIME YPABHEHHUE COCTOSIHUS HWJEATBHOTO
rasa, U30IpOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Macchl BO3JyXa B KIACCHOW KOMHATE€ HAa OCHOBE
M3MEpPEeHN 00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPhI BO3/IyXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMyd COCTOSIHHS
Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHaMuueckas cucTeMa. BuyTtpennss JHeprus
TEPMOJIMHAMHYECKOW CHUCTEMBI U CIOCOOBI €€ m3MeHeHus. KomudecTo



TEIJIOTHl W paboTa. BHYTpeHHsAs 3HEprusi OJHOATOMHOTO HJEaIbHOTO
ra3za. Buapl Tenonepenadn: TEMIONPOBOAHOCTh, KOHBEKIUS, U3ITyUYEHHE.
VYienpHass TEIIOEMKOCTh BemecTBa. KoiMuecTBO TEIUIOTHI  IpHU
TeIIonepeaaye.

Ilonsarue 00 agmnadaTHOM MpoLiecce. ITepBblii 3aKOH
TepMoAuHaMHKHU. [IpruMeHeHrne mNepBOro 3akOHa TEPMOJIWHAMUKH K
uzonpoueccam. ['paduueckas uaTepnperanus padboThl rasa.

Bropoit 3akon TtepMmoaumHamuku. HeoOpaTumocTh mpoIEeccoB B
IpUPOJIE.

TennoBele MamuHbl. [IpUHIUIIBI ACHCTBHUS TEIJIOBBIX MAIHH.
[IpeoOpazoBanusi sHepruv B TEIUIOBBIX MamuHax. Koaddumuent
noJIe3HOro AeucTBus TemioBod MamuHbl. [ukn Kapro u  ero
KOA(QOUIIMEHT TOJIE3HOTO  JEHUCTBUS.  DKOJOTHYECKHE  MPOOIEMBI
TEIUIO3HEPTETUKH.

TexHuueckre yCTpOMCTBA U IIPAKTUYECKOE MPUMEHEHUE: IBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEHW SHEpPrUM Tella MPH COBEPIICHUU PAOOTHI:
BBUIET TPOOKM U3 OYTBUIKM TMOJ JEWCTBHEM CKAaTOTO BO3/yXa,
HarpeBaHue dPupa B  JIATYHHOM  TpyOke  TyTéM  TpeHHUs
(BUICOIEMOHCTpAITHS).

N3MeHeHne BHYTPEHHEW »Hepru (TeMIeparypbl) Tella MpH
TeIUIonepeaaye.

OnbIT N0 ainabaTHOMY PACHIUPEHHUIO BO3/1yXa (OIBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENs] BHYTPEHHETO CrOpaHus,
PEAKTUBHOIO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeuwecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u KoHAeHcauus. Vcnmapenwe U KUICHHE.
AOGcoioTHas M1 OTHOCUTENbHAS BIAXXHOCTh BO3ayxa. HachleHHslil map.
VYnaenpHas TemioTa mapooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpPaTyphI
KUIIEHUS OT JABJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS
CBOMCTB KpucTauioB. JKunkue kpucrtamibl. COBpeMEHHBIE MaTepHabl.
[InaBnenne © KpucCTaUM3auMs. YJIeIbHAas TEIUIOTa IUJIABJICHUS.
CybOnumartusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHE:
TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU IOJYYEHHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEpPUAIIOB, W
HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIICHHBIX TAPOB.

Kurnenue npu noHMKEHHOM J1aBIICHUU.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHuss ©  IUTABJICHHUS  KPUCTAJUTMYECKOTO
BEIIECTBA.

JleMOHCTpanust KpuCTaJuioB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



HSMGpCHI/IC OTHOCHUTEIBbHOM BIAXKHOCTH BO3ayXxa.

Paznen 4. JjeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anms  Ten.  JJNEeKTpuyeckud  3apan. JlBa  Buaa

AJIEKTPUYECKUX 3aps0B. ITIpoBOIHUKH, JTADJICKTPUKHU 5|
MOJIYIPOBOAHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.
B3aumoneiicteue 3apsa0B. 3akoH Kyinona. ToueunsIit

ANEKTPUYECKUN  3apsan.  OlekTpudyeckoe mone.  Hanpsox€éHHoOCThb
ANEKTPUYECKOTO MOoJs. [IpuHIUII Cynepno3uuun 3JIEKTPUYECKUX TOJIEH.
JInHK HaNPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGorta cun snekrpoctatnueckoro mnons. [lorenuuman. PasHocTb
NOTEHUUANOB. [IpOBONHMKKA M JHUAJIEKTPUKUA B 3JIEKTPOCTATHUYECKOM
nosne. Jlusnekrtpudeckas MpOHUIIAEMOCTb.

OnektpoémkocTb. KoHaeHcatop.  DNEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckne  yCTpoOWCTBA W MPAKTUYECKOE  MPHUMEHEHUE:
3JIEKTPOCKOIL, JIEKTPOMETP, IJIEKTPOCTATUUECKAsl 3alluTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, KOHACHCATOP, KOMHUPOBAJIBHBIN ammapar, CTpyHHBIM
IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AIIEKTPOMETPA.

B3anmoneiicTBre Ha3EKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOAHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH  IUUIOCKOTO  KOHJIEHCATopa  OT
IUIOIIAIA TIJIACTUH, PACCTOSIHUSI MEXAY HUMH W JIUDJIEKTPHUYECKON
POHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoanunwiii 31ekmpuueckuii mok. Toxu 6 paziuunvlx
cpeoax

ONEeKTPUYECKUA TOK. YCJIOBHUSl CYLIECTBOBAHUS 3IIEKTPUYECKOIO
Toka. Mlctounuku Toka. Cuna Toka. [TocTOsTHHBIN TOK.

Hanpsoxkenue. 3akon OMa 171 y4acTka 1ernu.

OJIEKTPUYECKOE  COMPOTUBIICHUE.  YJIEIbHOE  COIMPOTHUBIICHHE
BeuecTsa. [locnenoBarenbHoe, napaaieabHOe, CMENIAHHOE COCIMHEHUE
MIPOBOJAHUKOB.

Pabota snmektpuueckoro toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE NUCTOYHUKA
Toka. 3akoH Owma Uil NOJMHOM (3aMKHYTOH) 3JIEKTPUUYECKON IEIu.
KopoTtkoe 3aMbikaHue.

DJIEKTPOHHAsI MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonuuku. CoOCTBEHHAass W TPUMECHAs MPOBOIUMOCTD
nosiynpoBogHukoB. CBoiicTBa p-N-nepexona. I[lomynpoBoaHUKOBBIE
IPUOOPHI.

DNEeKTpUYECKUd TOK B PacTBOpaXx M paciiaBax 3JIEKTPOIUTOB.
DNEKTPOIIUTHYECKAS TUCCOIUAIUS. DIECKTPOJIN3.

Onexktpuyeckuid  Tok B razax.  CaMoOCTOSTENbHBIA U
HECAaMOCTOATENbHBIN pa3psa. Monnus. [lnazma.

Texnuueckue  ycTpoicTBA M MPAKTHUYECKOE  MPUMEHEHHE:
aMIepMmeTp, BOJIbTMETD, peocrar, MCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETpP  CONPOTUBIICHUSA, BAKyyMHBIH JHOJ, TEPMHUCTOPHI MU
(boTOpE3UCTOPHI, MOTYMPOBOAHUKOBBIN AUO]], TajbBaHUKA.

Jlemoncmpayuu

N3MepeHne cuilbl TOKa U HAMIPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT
JUTMHBI, TUIONIaJAN ONEPEYHOr0 CEUCHUS U MaTepurara.

CmenmanHoOE COeAMHEHNE TPOBOJHUKOB.

[Ipsamoe  u3MepeHHe  ANEKTPOABMKYIIEH  cuibl.  KopoTkoe
3aMbIKAHHE TaJIbBAHMYECKOTO 3JIEMEHTA U OLEHKAa BHYTPEHHETO
CONIPOTHUBJICHUSI.

3aBUCHUMOCTh CONPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPBL.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomol

N3ydeHne cMEmaHHoro COeIMHEHUST PE3UCTOPOB.

N3mepenne 3eKTpOABUKYIIEH CHIbI MCTOYHHKA TOKA M €ro
BHYTPEHHETO COMPOTUBIICHHUS.

Habmronenue amexTpoiusa.

MexknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku ©6azoBoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YUYETOM COJIEPIKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€Ml C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle noHsamus, CBSI3aHHbIE C W3YYEHHEM METO/OB
HAyYHOTO TIO3HAHUSA: SBJICHHE, HAy4HbIH (haKT, TUTIOTE3a, (u3nuecKas
BEJIMYMHA, 3aKOH, TeOpHsl, HAOIIOIeHNE, YKCIIEPUMEHT, MOJICIIMPOBAHUE,
MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUH, JTUHEWHAsA QYHKLIMS,
napabona, runepOona, ux rpagukd U CBOMCTBA, TPUTOHOMETPHUUECKHE
GyHKIIUKA:  CHUHYC, KOCHUHYC, TAHTEHC, KOTAHIE€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOMXKIECTBO, BEKTOPHl M HUX MPOEKIMU HA OCHU
KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonoecus: mexannueckoe IBIKEHUE B )KUBOU mpupoje, muddysus,
OCMOC, TEIJIOOOMEH JKMBBIX OpPraHW3MOB (BHJBI TeIIONEpEIadH,
TEIJIOBOE PABHOBECHE), IIEKTPUUECKUE SIBJICHUS B )KUBOUM MIPUPO/IE.

Xumusi: JTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB H
MOJIEKYJ, MOJIb BEIIECTBAa, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBa
TBEPIBIX TEJI, JKUAKOCTEN U Ia30B, DJIEKTPUYECKUE CBOMCTBA METAJUIOB,
ANEKTPOIUTUYECKAS] IUCCOLIMAIUSA, TaTbBAHUKA.

l'eoepagus: BnaxHOCTD BO3/IyXa, BETPHI, 0ApOMETP, TEPMOMETP.



Texnonocus: mnpeoOpa3oBaHHE JABMKEHUHW C HCIOJIb30BAHUEM
MEXaHU3MOB, YYET TPEHHUS B TEXHUKE, MOJIIMIHUKUA, HCIOJIb30BAHHE
3aKOHA COXpPaHEHUS UMITYJIbca B TEXHUKE (pakeTa, BOAOMET U JIpyrue),
JBUTATEIb BHYTPEHHETO CropaHusi, TmapoBas TypOuHa, OBITOBOI
XOJIOUIIbHUK, KOHAMIIMOHEP, TEXHOJOTHUU TOJYyYEHUS COBPEMEHHBIX
MaTepUalioB, B TOM 4YHUCJIE HAHOMATEPUAIOB, W HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE 3JIEKTPONPUOOPOB, KCEPOKC,

CTPYHHBIH IPUHTED, AJIEKTpOHArpeBaTelIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.
11 KUIIACC

Paznen 4. JjeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUA

ITocrosiHHBbIE MarHUTHL. B3anMoJelcTBUE MOCTOSTHHBIX MarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM — MHAYKUMH.  [IpuHOMD
CyHEpPHO3ULIMM MArHUTHBIX ToNek. JIMHUM MarHUTHOW WHAYKIUU.
KapTtuHa nMHUI MarHMTHOW MHIYKIIMH TOJISI IOCTOSSHHBIX MArHUTOB.

MarHutHo€ 1oJie MPOBOAHUKA ¢ TOKOM. KapTuHa TMHUN UHIAYKINUH
MAarHuTHOTO TOJI JUIMHHOTO TPSIMOTO MPOBOJHHUKA H 3aMKHYTOTO
KOJIBLIEBOTO NPOBOJIHMKA, KaTylIKM ¢ TokoMm. OmbsiT Opcrena.
B3anmoeiicTBrE MPOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJb U HallpaBJICHUE.

Cuina JlopeHua, e€ MOAyJb U HalpaBlieHUE. J[BUKEHHE 3apsyKEHHOM
YaCTHI[BI B OJJHOPOHOM MarHuTHOM moJe. Pabota cubl Jlopenna.

SBnenune  snexkrpomarHuTHOW — MHAYKUMU. [loTok  Bektopa
MarHUTHOW WHAYKIUU. OJEKTPOABWXKYIAS CUJIAa HWHIYKIHU. 3aKOH
aneKTpoMarHuTHOU uHaykiuu dapanes.

BuxpeBoe anekTpuueckoe Mmoje.  DIEKTPOJBIXKYIIAs  cujia
UHIYKLIHWHU B MPOBOJAHUKE, ABMKYIIEMCS MOCTYHATEIbHO B OAHOPOIHOM
MarHMTHOM IIOJIE.

[Ipasuo Jlenua.

NHaykTUBHOCTh. fIBJ€HME CaAMOMHIYKUHMH. OJIEKTPOABUKYILAS
CUJIa CAMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHE:

IMOCTOSIHHBIC MAarHUTHI, AIIEKTPOMArHUTHI, 3JIEKTPOJIBUTATEIb,
YCKOPUTEIIU 3JIEMEHTAPHBIX YaCTULl, MHAYKIIMOHHAS TI€Yb.
Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MATHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMX MAarHUTHOTO TTOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHME PNIEKTPOMArHUTHON UHIAYKIIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTh DBJEKTPOJBIKYIIEH CHUJIbl WHIYKIHU OT CKOPOCTH
W3MEHEHUSI MATHUTHOTO MOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.



Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydyeHne MarHuTHOTO I0JIs KaTYIIKU C TOKOM.

HccnenoBanue nercTBrs IOCTOSHHOIO MAarHUTAa HAa PaMKy C TOKOM.
Hccnenosanue sBiIeHUs JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. Kojie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONEOAHUS

Koneb6arenbnast cuctema. CBOOOIHbIE MEXaHUYECKUE KOJeOaHUSI.
Napmonnyeckue konebanus. Ilepuon, yacrora, amrmutyna u  (asza
kojeOanuii. [lpyXuHHBIH MasSTHUK. MareMaTU4eCcKUuil MAasTHHK.
VYpaBHeHue rapMoHUYecKkux KojeOanuii. I[IpeBpaneHue sHepruu mnpu
rapMOHUYECKUX KOJIEOAHUSIX.

KonebGarenbupiii  koHTYp.  CBOOOJHBIE  AJIEKTPOMArHUTHBIC
KojeOaHusl B HJICATbHOM KOJeOATebHOM KOHTYpE. AHAJOTUS MEXITy
MEXaHUYECKUMU M DJIEKTPOMArHUTHBIMU  KoyieOaHusMmu. Dopmyia
TomcoHa. 3aKOH COXpaHEHHsI SHEPIHMH B HJICATHLHOM KOJIeOATEIHLHOM

KOHTYpE.
[IpeacraBinenre o 3aTyXawIIMX KoJieOaHUsX. BBIHYKIEHHBIC
MEXaHUYECKHUE KoJIeOaHusl. Pe3onaHc. BriHyX1€eHHbBIE

AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.

ITepemennslil Tok. CUHYCOUIANIBHBIA TEPEMEHHBIA TOK. MOIIIHOCTB
NEPEMEHHOT0 TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA
Y HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepenadya u  MHOTpediieHHE
ANEKTPUYECKON JHEPTHH. IJKOJIOTMYECKUE PUCKUA TPU TMPOU3BOICTBE
anekTpodHepruu. KynbTypa  MCHoONb30BaHWsI — BJIEKTPOIHEPTHM B
ITOBCEHEBHOM KU3HMU.

TexHuuecknue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
JJIEKTPUYECKUN 3BOHOK, TE€HEpaTrop MEPEMEHHOIO0 TOKa, JIMHUHU
3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KOJeOaTEIbHON CHUCTEMBI (TIPYKUHHBIH
WM MAaT€MATUYECKU MAasiTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pe3oHaHca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcumiorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKAa W HAIpPSKEHUS OT
BPEMEHH) JJI SJICKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc 1mpm  mociienoBaTENbHOM  COCAMHEHUM  PE3UCTOPA,
KaTyIIKH UHAYKTUBHOCTH ¥ KOHAEHCATOPA.

Mojeinb JIMHUY 3JIEKTPONEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MaJIbIX KoJieOaHUM Tpy3a Ha
HUTH OT JUIMHBI HUTH U MAacChI Tpy3a.

HccnegoBanne mepeMEHHOr0 TOKa B LIENM W3 MOCIEAOBATEIIHBHO
COCIMHEHHBIX KOHJICHCATOPA, KAaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60JIHbL

Mexannueckue BOJIHBIL, YCIOBUsS pacnpocTtpaHenus. llepuon.
CkopocTh  pacnpocTpaHeHus W JJiMHa BoJiHBL. llomepeunble U



IpOJ0JIbHbIE BOJHBL. MHTepdepenuuss u audpakiuus MeXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. BricoTa ToHa. TemOp
3BYKa.

DJIEKTPOMarHuTHBIE BOJIHBI. YcnoBus U3IIyYEHUS
ANIEKTPOMATrHUTHBIX BOJH. B3aumuas opuentanus BektopoB E, B, V B
ANEKTPOMAarHuTHOM  BOJHE. (CBOMCTBA  3JIEKTPOMATHUTHBIX  BOJIH:
OTpak€Hue, MPeOMIICHHE, MOoJsIpu3anus, AUPpaKius, HHTEPPEPEeHIIHS.
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTPOMarHUTHBIX BOJIH. [ I[puMeHEeHNE 2IeKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IprHIMIBI pauOCBSI3U U TeNEeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckue  ycTpoWCTBA W IMPAKTUYECKOE  MPHUMEHEHUE:
MY3bIKQJIIbHBIE MHCTPYMEHTHI, YIbTPa3BYKOBAsl IMarHOCTUKA B TEXHUKE U
MEJUIMHE, pajap, paJuonNpUEMHHUK, TEJIEeBU30p, aHTeHHa, TeiaedoH,
CBY-neusb.

Jlemoncmpayuu

OOpa3oBaHue M PACHPOCTPAHEHHE IMOMEPEUHbIX U MPOAOIBHBIX
BOJIH.

Kone6umromieecst Teo Kak UCTOYHHK 3BYKa.

Hab6nronenue otpaxkeHus: U NpeoOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue CBsI3M TPOMKOCTH 3ByKa W BBICOTBI TOHAa C
aMIUTUTYION M 4aCTOTOU KOJICOAHHIA.

HUccnenoBanne CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPaXXCHHUE,
pesioMJICHHE, Tospu3anus, Judpakius, MHTephepeHITs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpamMonrMHEHHOE pacpoOCTpaHEHUE CBETA
B OJIHOpOAHOM cpene. JIyu cBera. ToueyHbI HCTOYHHK CBETA.

OtpaxeHue cBeTa. 3akoHbl oOTpaxkeHus cBeTa. llocTpoenue
M300paKEHUI B IJIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI MpEIOMIICHUSI CBeTa. AOCOTIOTHBIN
nokasarenp  npenomsieHus.  [lollHoe ~ BHYyTpeHHEE  OTpa)kKEHUE.
[IpenenbHBIN yTOJI MOJTHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CioxHBIN cocTaB Oeoro cBeta. [IBer.

Cobwuparomye U paccenBaromniye JuH3bl. ToHKas nuH3a. DOKyCHOE
paccTossHHE MW OITHYeCKas CcwWwia TOHKOW JmH3bL [locTpoeHue
M300paKeHU B COOMpAIONMX M pacceuBaronux JmH3ax. Dopmyra
TOHKOM JIMH3BI. Y BEJIMUCHUE, TaBaEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass omrtuka. UWuTtepdepennms  cBera.  KorepeHTHbIe
WCTOYHHUKHU. YCJIOBUS HAOMIOICHUS MaKCUMyMOB W MHHHMYMOB B
UHTEepHEPEHITMOHHOW KapTHUHE OT JBYX CHH(pa3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus  cBeta.  Judpakmuonnas  pemérka.  YciaoBue
HaOIIOACHUS TJIaBHBIX MAKCUMYyMOB TIPH MaJCHHN MOHOXPOMATHYECKOTO
cBeTa Ha TUPPAKITMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuyeckre yCTpPONCTBA M MPAKTHUYECKOE NPUMEHEHHE: OYKH,
nayna, ¢oToanmapar, MPOSKIIMOHHBIN amnmapaT, MUKPOCKOII, TeJIeCKoIl,
BOJIOKOHHAs OTTHUKA, TU(GPAKITMOHHAS PEIIETKA, ITOISIPOUI.

Jlemoncmpayuu

[IpssMonuHeHOE pacIpOCTpaHEHHE, OTPAKEHUE U IIPEIOMIICHHE
cBeta. OnTHYecKre NpuOOpPHI.

[ToaHoE BHYTpeHHEE OTpakeHue. Moiesib CBETOBO/A.

UccnenoBanue cBONCTB H300pakeHUH B JIMH3aX.

Mopenu MUKpOCKoTa, TEJIECKOIA.

Habmronenue natepdepeHnm crera.

Habmronenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TonyueHnne criekTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydenne ciekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIETKH.

Habmronenue nossipu3aiium cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3mepenue mokazaresns npeIoMIeHUs CTEKIIa.

HccnenoBanue cBONCTB H300pakKeHUH B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHUTEJIbHOCTH
['panuipl MPUMEHUMOCTH KJlaccuueckoll mexaHuku. [loctynaTsl
CIIEHIHAIIBHOM TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJIS
CKOpPOCTH CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BpPEMEHU W
COKpAIlEHUE JIJTUHBI.
DHeprust U UMIYJIbC PENATUBUCTCKON YaCTHIIBI.
CBsi3b Macchl C YHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTUIIBI.
DHeprus MmoKosl.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmovl K6AHM OGO ONMUKU

®otonsl. Dopmyna [Inanka cBa3u sHEPTUU POTOHA C €T0 YACTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTie u wuccneaoBanue Qororddexra. Ombiter A. T
CroneroBa. 3akoHbl (Qortorddexra. VYpaBHeHue OUHIITEHHA IS
doTtorddexra. «KpacHas rpanuna» Gporordpdexra.

JlaBnenue ceera. OnbiThl I1. H. JIeGenera.

XHUMHUYECKOE JICVCTBUE CBETA.

TexHuueckne  yCTpOMCTBA M INPAKTUYECKOE  IPUMEHEHHE:
doTo311eMeHT, (OTONATUHK, COJTHEUHAs OaTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3PPeKT Ha YCTAaHOBKE C IUHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHeTHETo (poTodddekra.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccesuio o -
yactuu. [Inmanerapnas monens aroma. Ilocrynatel bopa. M3nyuenue n
MoTJIoNIeHne (POTOHOB MPH MEPEX0JIe aTOMA ¢ OJHOTO YPOBHS YHEPTUU Ha
npyroi. Bunpl cnektpoB. CekTp ypoBHEN SHEPrUy aTomMa BOJIOPOA.



BonnoBeie cBolicTBa yactul. Bomubel ne bpoins. KopnyckymnsipHo-
BOJIHOBOU AyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckue  yCcTpoWCTBA W IMPAKTUYECKOE  NPHUMEHEHUE:
CIEKTpaJIbHBIA aHau3 (CIEKTPOCKOI ), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB UBITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Habmronenue nuHeRYaTOro CriekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CJIOKHOCTh CTPOCHUS sApA.
OtkpeiTie panuoakTuBHOocTH. OmbIThl Pesepdopma mo ompeneneHuro
cocTaBa paJMoaKkTUBHOrO u3nyudeHusa. CpoiicTBa anbda-, 6eTa-, ramma-
u3lydeHus. BiusiHue paquoakTHBHOCTH Ha KUBbIE OPTAHU3MBL.

OtkpblTHE TIPpOTOHA W HeUTpoHa. HykIIOHHas Moaens sapa
['eitzen6epra—Banenxo. 3apsia saapa. MaccoBoe uucio siapa. M3otomnsl.

Anbba-pacnaa. OJEKTPOHHBIM U TMO3UTPOHHBIN OeTa-pacra.
['amMa-n3nyuenne. 3aKoH paIMOAKTUBHOTO pacnajia.

DHeprus CBsi3W HYKIIOHOB B simpe. SnepHble cuiibl. JlepekT macchl
anpa.

SnepHble peakuuu. JleneHre u CUHTES sI€Ep.

SAnepubrit  peaktop. Tepmosimepusiii cunrte3. [IpoGiembl U
NEPCIEKTUBBI AJICPHON SHEPTEeTUKU. DKOJOTUUYECKHE AaCIEKThI SEPHOMN
SHEPreTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOIIOACHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHBIe  B3auMojckhcTBusa. EauHCTBO  (Dmzmueckoit
KapTUHBI MHpA.

TexHuueckne yCTpOMCTBA U MTPAKTUUYECKOE IPUMEHEHUE: JO3UMETD,
Kamepa BuiibcoHa, simepHbIit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHS acTpOHOMUHM. [IpukiiamHOe U MHPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMMUHU.

Bun 3BésmHoro Heba. Co3Be3mus, SpKHE 3BE3JBI, IIAHETHI, HX
BUJIUMOE JIBUKEHUE.

ConHeuHas cucrtema.

Connne. ConHeuHass akKTUBHOCTh. Mcrounuk sHepruu ConHIa
3BE31.  3BE3MblI, KX OCHOBHBIE  XapakTepuUCTUKH. Jluarpamma
«CIEKTpaJbHbIA  KJIAaCC  —  CBETUMOCTHY. 3BE3AbI  TJIABHOM
MOCJEA0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3]
[JIaBHOW  MOCJIENOBATEIIbHOCTU.  BHYTpeHHee  CTpoeHHe  3BE3L.
CoBpemeHHbIE TPEACTABICHHS O MPOUCXO0XKACHUU U 3BoIonnM ConHla u
3BE3/1. DTaIlbl )KU3HU 3BE3].



Mueunbiii [lyte — nHama ['anmaktuka. IlosiokeHHE W JBUKEHUE
Connua B lamaktuke. Tunbl ramakTuk. PaguoramakTUKM W KBas3apsbl.
YépHbie AbIPHI B gApax TajlaKTHK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa006ma. PazOeranue
ranakTuk. Teopust bonbmoro B3psiBa. PEMKTOBOE U3TyUYeHHUE.

MacmraOHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM — IJ1a30M  C  KMCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHUM NI ONpe/esieHUus MOJOKEeHHUsSI HEOECHBIX
O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3qusi CeBepHOro
NOJIyLIApUs U APKUE 3BE3/IBI.

HaGnronenus B Teneckon Jlynsl, mianet, Maeuynoro [lyTu.

O06o0maroniee NOBTOPpEHUE

Ponb ¢usuku 1 acTpOHOMHUHM B 9KOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON U 3TUYECKOM chepax AesITeIbHOCTH YEJIOBEKa, POJb U MECTO
GU3UKKM U aCTPOHOMHUHM B COBPEMEHHON HAy4dyHON KapTWHE MHpa, POJib
¢usnueckoit Teopun B (HOPMHUPOBAHMM MPEACTABICHUN O (PU3MUECKOU
KapTUHE MHUpPA, MECTO (PU3UYECKOW KapTUHBI MHUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX IIPEACTABICHUN O IPUPO/IE.

MexknpeaMeTHbIE CBSA3H

N3yuenne kypca ¢usuku ©6azoBoro ypoBHs B 11 kiacce
OCYILECTBIIETCS ¢ YUYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3EHU C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemuvie nonamus, CBS3aHHBIE C H3YYEHHEM METOJIOB
HAyYHOTO TIO3HAHUSA: SBJICHHE, HAy4YHbIH (haKT, TUNOTE3a, (PU3MUecKas
BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE,
MOJIEJIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMBI YPaBHEHUM,
TPUTOHOMETpUUYECKHE (DYHKIIMHM: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKLIHNHU HA
OCHM KOOPAMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJIHBIC 3JIEMEHTAPHBIX
GyHKIIMNA, TpU3HAKA TIOJI00US TPEYTOJIbHUKOB, OMpENesieHre IUIONIaan
iockux puryp u o6bEMa Te.

buonocusa:  >nekTpuyeckre  ABJICHUS B KUBOW  NPUPOIE,
KoJieOaTeNbHbIE JIBIDKCHUSI B KHBOM TMPHUPOJE, ONTHYCCKUE SIBJICHUS B
YKABOM MPUPOAE, ACUCTBUE PAUALIMU HA )KUBBIC OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0pPA30BaHUS KPUCTALIUYCCKON PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: marauTHBIE TIONIOCA 3EMITH, 3aJIeKU MArHUTHBIX PYII,
doToCcHEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHNE 3eMIICTPSICCHUH.

Texunonozcus: NVMHUM DIEKTPONEPENAY, TEHEPATOP NEPEMEHHOTO
TOKa, 3JICKTPOJABUTrATEllb, MHAYKIMOHHAS I€Yb, Pagap, PaJIuONPUEMHHUK,
TEJIeBU30p, aHTeHHa, Tenedon, CBY-meuyb, MPOEKIMOHHBIN ammapar,
BOJIOKOHHAs OINTHKA, COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO PU3UKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30BAHUA

OcBoenne yudeOHoOro mnpeamera «Duswka» Ha ypOBHE CpEIHETO
obmero oOpazoBaHus (0a30BBIM  YpPOBEHb) JOJDKHO 00ECTICYUTH
TOCTHKCHHE CIEAYIONTNX TUIHOCTHBIX, METAIIPEIMETHBIX U TIPEAMETHBIX
o0pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO npeamera « Du3nka
JOJDKHBI ~ OTpa)kaTb TOTOBHOCTb M CHOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBAThCSI C(DOPMUPOBAHHOW BHYTPEHHEN MO3UIIMEN TUYHOCTH,
CUCTEMON  ILIEHHOCTHBIX OpPUEHTAlUWW, TO3UTUBHBIX BHYTPEHHHUX
yOEXKICHUI, COOTBETCTBYIOIIHX TpaJAULIMOHHBIM LHEHHOCTSIM
poccuiickoro oOIIEeCTBa, pPACIIMPEHUE >KU3HEHHOIO ONbITa W OIBITA
NEeATENbHOCTH B NPOLECCE pealn3allii OCHOBHBIX  HaIlpaBJICHUM
BOCITUTATEIbHOU JI€ATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAAHCKOW MO3UIMK OOYYaIOIIerocs Kak
AKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCUIICKOTO 00IIECTBA;

MPUHATUE TPAIULMOHHBIX O0IEYEIOBEUECKUX TYMAaHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpEcax
IPXJAHCKOTO  OOLIECTBA, Yy4YacTBOBaTh B  CAMOYIpPAaBJICHUH B
00pa3oBaTeNbHON OpraHu3aluy;

YMEHUE B3aUMOJEHCTBOBATh C COLMAIBHBIMA HMHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpPaKJaHCKOW HIACHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE  OTHOLIEHHWE K TOCYJAapCTBEHHBIM  CHUMBOJAM,
JOCTH)KEHUSIM POCCUUCKHUX YUEHBIX B 001aCTH (PU3MKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

c()OPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,  3TUYECKOIO
MOBEACHUS;

CIOCOOHOCTh OLIEHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHbBIC
pelIeHusl, OPUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTONUMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs 3CTETUKY HAYYHOTO
TBOPUYECTBA, MPUCYILIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pa3InyHbIM cepaM MpoPecCHOHANBHON JIEATETbHOCTH,
B TOM YHKCJIE CBSI3aHHBIM C (PU3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBIM  BBIOOp  Oyaymed mnpodeccud U peal30BbIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIJIaHbL;



TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B
o0nacTu GU3HUKU HA TPOTSHKEHUU BCEH KU3HH,

6) 3K0JOTNYeCKOTr0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  HKOJOTUYECKOM  KyJIbTYpPhl,  OCO3HAHUE
IJ1I00aJIbHOTO XapaKTepa 3KOJIOTUYECKHUX MPOOJIeM;

IUTAHUPOBAHUE U OCYIIECTBJIICHHE JEUCTBUI B OKpYKAIOIIeH cpele
Ha OCHOBE 3HaHUS 1EJIeH YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacuipeHue OTbITa JEeSTENHHOCTH AKOJIOTUYECKOMN
HaIpPaBJICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUYECKON HAYKHU;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTH B
mpoluecce  M3ydeHHs — (QU3UKU  OCYHIIECTBJISATH  NMPOEKTHYIO |
UCCIIE0BATENbCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jiornueckue JeMCTBHA:

CaMOCTOSITENIbHO (POPMYJIUPOBaTh M aKTyaJU3UPOBATh IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICINIATh eI JACATEILHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTCPUH
UX JTOCTHXKEHUS,

BBISBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PacCMaTpHUBACMBbIX
(bU3HUECKUX SIBJICHUSIX;

pa3pabaThiBaTh IUIaH pEIICHUS MPoOJeMbl ¢ Yy4E€TOM aHaIM3a
UMCIOITUXCSl MaTepUATIbHBIX M HEMaTepUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATCIHHOCTH, OIGHUBATh COOTBETCTBUE
PEe3yJbTATOB IEJISIM, OIICHUBATh PUCKHU MOCICIACTBUM 1SS TEIHHOCTH;

KOOPJAMHUPOBATh M BBIMOJHIATH PabOTy B YCIOBHUSIX PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATHUBHOE MBIIUICHHE MPU PEHICHUHU IKU3HEHHBIX
pooIeM.

Bba3oBble uccienoBarejabCKue AeCTBUSA.

BIIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMUA TIOHITHSIMHU H
MeTo/1aMu (PU3UYECKON HAyKH;

BIIQJICTh HABBIKAMH y4eOHO-MCCIIEOBATEIIBCKOM U  MPOEKTHOM
NEATCIBHOCTH B 00JACTH (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJZOB pelieHusi 3anad  (U3H4ecKoro
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHbBIX METOIOB MMO3HAHUS,

BIIAJICTh BUJAAMH JEATEIHLHOCTH IO MOTYYEHUIO HOBOTO 3HAHUS, €TO
MHTEpIIpeTallnyk, NPeoOpa3oBaHUI0 W MPUMEHCHHIO B  Pa3IMYHBIX
y4eOHBIX CUTYaIHsIX, B TOM YHCJI€ TIPU CO3JaHUH y4EOHBIX MPOEKTOB B
obnacTu GU3HKHY;

BBISIBIIATh TPUYHUHHO-CJICJICTBEHHBIE CBSI3W W aKTyaJIM3UPOBATH
3a/auy, BBIJBUTATh THMOTE3y €€ perieHus, HaXOAUTh apTyMEHTHI IS
JI0KA3aTeNIbCTBA CBOMX YTBEPIKICHHM, 3a7]aBaTh IMapaMeTPhl U KPUTEPHUH
pEIIcHUS;



aHAIM3UPOBATH TIOJYUYCHHBIC B XOJI€ PEIICHHUS 3a/ladll pe3yIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MCHECHHE
B HOBBIX YCJIOBHUSX;

CTaBUTh #U  (OpMyJIHpOBaTh  COOCTBEHHBIE  3aladdl B
00pa30BaTeNbHON IEATEIBHOCTH, B TOM YUCIIE MTPU U3YUCHUH (DU3UKU;

JaBaTh OILIGHKY HOBBIM CHUTYalldsM, OIICHMBATh MPUOOPETEHHBIH
OTIBIT;

yMETh TIEPEHOCHUTh 3HAaHUSA MO (PU3UKE B MPAKTUICCKYIO O0JACTh
KU3HEACITCILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE WJEW, TpejiaraTh OPUTHHAIbHBIC MOAXOIBI U
pEIICHUS;

CTaBUThb MPOOJIEMbl W 3aJaud, JOMYCKAloUue ajJbTEePHATHUBHBIC
penieHus.

Pabora c nndopmanmueii:

BJIQJCTh HABBIKAMHM TOJYy4YeHUS HHPOpManuu  (PU3MUECKOro
collepKaHUsI W3 KMCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBJISTh TOUCK, aHaIu3, CHUCTEMAaTH3allUI0 U WHTEPIPETAIUIO
uH(GOpMAIUHU Pa3IMYHbBIX BUIOB U (DOPM MPECTABICHUS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpelcTBa MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUU KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W
OpraHU3allMOHHBIX 3aJlad C COOJIOJIEHHEM TpeOOBaHUN IPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHEHBI, PEeCcypcocOepexeHus, MpaBOBbIX H
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJIEPKaHUSI B  Pa3IMYHBIX
dopmarax ¢ y4€ToM HazHaueHHS WHGOPMAIIMU U TEJIEBON ayJIUTOPUH,
BBIOMpAst ONTUMAIBHYIO (JOpPMY TIPEICTABICHUS U BU3yalIU3aIiH.

KoMMmyHuKaTHBHBIEe yHUBeEpcaibHble yYeOHbIEe 1eiiCTBHA:

OCYIIECTBJIATh OOIEHWEe Ha ypokKaxX (PU3MKH M BO BHEYPOUHOM
JesITeIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX CUTyallMd U CMST4YaTh
KOH(DIIUKTHI;

pa3BEPHYTO U JIOTUYHO M3JaraTb CBOIO TOYKY 3pEHHUS C
HCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

NOHMMAThb U HCIOJIb30BAaTh IPEUMYLIECTBA KOMAaHIHOM W
MHAUBHUAYAIbHON paboThI;

BbIOMpATh TEMATHUKy M METOJAbl COBMECTHBIX ICHCTBHI ¢ y4éToM
OOUIMX UHTEPECOB M BOZMOKHOCTEH KaXKJI0TO YjieHa KOJUIEKTHBA,

NPUHUMATh LEJIM COBMECTHOM EATEIbHOCTH, OPraHW30BbIBATH U
KOOPJAMHHUPOBATh JIEHCTBUS TO €€ JOCTH)KEHHIO: COCTaBIIATh IUIaH
NEUCTBUM, paclpenensaTb poiad C y4€TOM MHEHUM YYaCTHHUKOB,
00CYy>KIaTh pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KaueCTBO CBOErO0 BKJaJa W KaXKIOrO0 YYacCTHUKA
KOMaH/IbI B OOITHI pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npesaratb HOBbI€ MPOEKTHI, OLIEHUBAThH UJEH C MO3ULIUU HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYIIECTBIISITh  MO3UTHUBHOE  CTPATETMYECKOE TMOBEACHHE B
Pa3IMYHBIX CHUTYalUsX, MPOSBISATH TBOPUYECTBO M BOOOpa)keHHE, ObITH
MHUIMATUBHBIM.



PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEBHYIO JEATEILHOCTh B
obmacth (UMK U aCTPOHOMHH, BBISBIISITH MNPOOJIEMBI, CTaBUTh U
dbopMyIUpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbBHO  COCTAaBJATh IUIAH PEHICHUS] PACUYETHBIX U
KaueCTBEHHBIX 3ajJlay, IUIaH BBIOJHEHUS IMPaKTHYECKOW paboThl C
y4€TOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEANIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacmupsTb paMKh Yy4eOHOro TIpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUM;

JieaaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (HOPMUPOBAHUIO M IIPOSIBJICHUIO DPYIUIMH B
obmact (U3UKH, TIOCTOSHHO IIOBBIIIATH CBOH 0OOpa30BaTEIbHBIA U
KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIbHBI NHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B
NESTEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISIM;

BJIaJIETh HaBBIKAMH I103HABATEIHPHOM peQIeKCHH KaK OCO3HaHMS
COBEPIIIAEMBIX ACHCTBUNA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh NMPUEMBI peIIeKCUU JII OLICHKU CUTYaIluH, BEIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIIEHMBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110
WX CHIDKCHUIO;

NpUHUMATh MOTHMBBI M aApPryMEHTBhl JPYrdX T@pU aHaAJIU3E
pe3yJIbTATOB JIESATEIBHOCTH;

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI M APryMEHTbl JIPyrUX TIpU  aHAJIM3E
pe3yJIbTATOB JI€SATECIBHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B mnpouecce M0OCTUXKEHUS JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
MporpamMMbl MO (PU3UKE I YPOBHS CPEIHETO OOIIEro oOpa3oBaHUsS y
OOy4Jarouxcsi  COBEPIICHCTBYETCS  OMOIMOHANBHBIM  WHTEJUICKT,
peanoararnui chopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE
SMOIIMOHAJLHOE  COCTOSIHWE,  BUJIETh  HAMNpaBJICHUS  Pa3BUTHS
COOCTBEHHOW SMOITMOHAIILHOM Cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpPEryJIMPOBaHUs, BKIIOYAIOLIET0O CAMOKOHTPOJIb, YMEHHE
MIPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aJanTHPOBATHCS K AMOIIMOHAIBHBIM U3MEHESHHSIM U MPOSBIISITH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALINH, BKIIIOYAIOLIEH CTPEMIICHHE K JJOCTUKEHUIO
Ueld W ycnexy, ONTUMHU3M, WHUIHMATUBHOCTb, YMEHUE JEeHCTBOBATH
HUCXOS U3 CBOMX BO3MOKHOCTEH;



AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHUTBIBATH €r0 MPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAaUBATh
OTHOUIEHUSI C JPYTUMH JIOJbMH, 3a00TUTHCS, MPOSBIATH WHTEPEC U
paspeniaTh KOHGIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenuss B 10 kiacce mpeIMeTHBIE pe3yJdbTaThl Ha
0a30BOM  YpPOBHE JIOJDKHBI ~ OTpakaTb  COPMHUPOBAHHOCTH Y
o0y4Jaronmxcst yMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MeCTO (U3UKU B
(GbOpMHpPOBAHWK COBPEMEHHOW HAyYHOM KapTUHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B MPAKTUUYECKON IEATEIbHOCTH
JIIOCH;

YUUTBIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (U3HUYECKUX
MoOjJIeNiel: MaTepualibHasg TOYKa, WHEpIHMAIbHAs CHUCTEMa OTCYETa,
a0CONIOTHO TBEPJIOE TEJIO, MACAIBbHBIN Tra3, MOJEIU CTPOEHHUSl Ta3oB,
KUAKOCTEH W TBEPABIX TEJ, TOUYCYHBIM DIIEKTPUUYECKUM 3apsiy TpH
penieHn (pU3NIecKux 3a/1ay;

pacno3HaBath GU3HUECKHUE SBJICHUSA (IIPOIIECChI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXAaHHMKH, MOJICKYJIAPHO-KUHETUYECKON TEOpHUH
CTPOGHHS  BeEIIecTBA M DJIEKTPOAMHAMUKH:  pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBMKEHUE, CBOOOHOE MaJICHUE Tel,
JBYKEHUE TI0 OKPYXXHOCTH, WHEPIIHS, B3auMoAecTBue Tel, nuddysus,
OpOYHOBCKOE JIBIDKCHHME, CTPOCHHME IKUJKOCTEH U TBEPIBIX TeT,
u3MeHeHrne oObEMa TeNl TMpU HarpeBaHUU (OXJAKICHHH), TEIJIOBOE
paBHOBecHEe, HCMApEeHUE, KOHJCHCAIMS, IUIaBJICHHE, KPUCTAUIA3AIus,
KUIICHUE, BJIAXKHOCTh BO3/lyXa, TOBBIIICHWE JABJIEHUS raza MpPU €ro
HarpeBaHUM B 3aKPBITOM COCY/JIE, CBSI3b MEX]y MapaMeTpaMu COCTOSHHUS
ra3a B M30IpoIleccax, MIEKTPHU3aIs TeJ, B3aUMOJCHCTBUE 3aPs/IOB;

OMHCHIBATH MEXAHWYECKOE JIBIJKCHHME, HCIOJb3ysd (U3ndeckue
BEJIMYMHBI: KOOpJWHATA, MyTh, INEPEMEIICHHE, CKOPOCTh, YCKOPEHUE,
Macca Tena, CWIa, HWMIYJIbC Tejla, KHHETHYEeCKas DHEprus,
MOTEHITMANbHAS ~ DHEpPrusi, MexXaHudeckas paboTa, MexXaHHYecKas
MOIIIHOCTD; MPU OMHCAHUU TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIIOJIb3YEMbIX BEJIIMYWH, WX OOO3HAUCHUS ¢ EAUHUIBI, HAXOJWUThH
dbopMyIbl, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEN U TEIJIOBBIC
SBJICHHSI, UCIIOJNB3ysl  (u3nWyeckue BEIMYMHBI: JIABJICHHE  Tas3a,
TEeMIIepaTypa, CPeIHssl KUHETUYECKasi DHEPTUSl XaOTHUUECKOTO JIBHKCHHUSI
MOJICKYJI, CpEIHEKBAJpaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TETJIOTHI, BHYTPEHHSS dHEPrusi, padoTa raza, KOd(PQPUIMEHT MOJIE3HOTO
JIEUCTBUS TETUIOBOTO JIBUTATENIS; MPU ONMKUCAHUM MPABMWIHHO TPAKTOBAThH
(Gu3HYeCKUil CMBICT HCIOJIB3YEMBIX BEIUYHH, WX OO0O3HAYCHHS U
SAVHUITBI, HAXOAUTHh (OPMYIbBI, CBSI3BIBAIOIINE MaHHYIO (PU3HUYECKYIO
BEJIMYMHY C APYTUMU BEIUYHHAM;



OTNMUCBHIBATh HM3YYEHHBIC DJICKTPUYECKUE CBOWCTBA BEIIECTBA M
AJIEKTpUYECKHUE SIBJICHUS (IIPOIIECCHI), UCTIOJNB3Ys (PU3NUECKUE BEIUUHHBI:
AJCKTPUUYECKUN 3apsif, SJIEKTPUUECKOE I10Jie, HANpsHKEHHOCTH MOJIs,
MOTEHIIMAJI, Pa3HOCTh IIOTCHIIMAJOB;, IPU ONHCAHWU TPABUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HCIOJB3YEMBIX  BEJIMYMH, HX
0003HAYCHUS U €IUHMIIBI; YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JTAHHYIO
(bU3HUYECKYI0 BEIUUUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJM3UPOBaTh (UBUYECKHE TMPOIECCHl M SIBICHUS, HCIOIb3YS
dbu3uYecKre 3aKOHBI U MPHUHITUIIBI: 3aKOH BCEMUpPHOTO TArotenus, I, Il u
Il 3akonb1 HeloTOHA, 3aKOH COXpaHEHHUS MEXaHUYECKOM PHEPryu, 3aKOH
COXpAaHECHHUS HUMIYJbCa, MPHUHIMII CYNEPIO3UIMH CHJI, TPUHIIUI
pPaBHOIpABUSI  WHEPIHUAIBHBIX  CHCTEM  OTCUéra, MOJICKYJISIPHO-
KHHETHYCCKYIO TEOPHUIO CTPOCHMS BEIIEeCTBa, Ta30BbI€ 3aKOHBI, CBS3b
CpeaHel KUHETHYECKONW DSHEPrUM TEIUIOBOTO JBIMKCHHS MOJICKYJ C
a0OCOJIFOTHOM TEMITepaTypou, MEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEGHMS DJJICKTPUUYECKOTO 3apsijga, 3akoH KynoHa, mpu 3TOM
pa3nyaTth CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIpaKEHHUE U YCIOBUS (TPaHUIIBI, 001aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHIIUIIBI JCHCTBUS MAIMH, MPUOOPOB H
TeXHUYECKUX YCTPOMCTB; pa3iaudaTh YCIOBUS HX 0€30IacHOro
HCIIOJIb30BAaHMUS B IIOBCEIHEBHOM KU3HH;

BBITIOJTHATD ~ DKCIIEPUMEHTHI  T10  HMCCJIEJAOBAHUI0  (DU3UYECKUX
SBJICHUA W TPOIECCOB C HKCIOJIB30BAHHEM TIPSMBIX M KOCBEHHBIX
U3MEPEHUM, TP ATOM (POopMyIMpOBaTH MpoOJIeMy/3aauyy U THIOTE3Y
y4eOHOr0 AKCIEPUMEHTA, COOMpaTh YCTAHOBKY W3 MPEIJI0KECHHOTO
000py10BaHUs, TPOBOJAUTH OMBIT U (POPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIIATh TIPSMBIE W KOCBEHHBIE HM3MEPECHHUS (HHU3NUSCKUX
BEJIMYMH, TIPH STOM BBIOMpPATh ONTHMAJBHBIM CIOCOO H3MEPEHUS M
WCITOJIb30BaTh U3BECTHBIC METOIbI OLICHKHU MOTPEITHOCTEH H3MEPCHHM;

UCCIICIOBATh 3aBUCHUMOCTH MEXIYy (U3WYSCKUMHU BEIMYHHAMH C
UCIIOJIb30BAaHUEM TIPSAMBIX HW3MEPEHUM, IIPH HOTOM KOHCTPYHPOBATH
YCTAaHOBKY, (DMKCHpPOBATh PE3YyJbTAThl TOJYYECHHOH 3aBUCHMOCTHU
(U3UYCCKUX BEIMYMH B BUJIE TAOJIUIl U TpaUKOB, JIeJIaTh BBIBOJBI I1O
pe3yJbTaTaM UCCICI0BaHNUS;

coOmo/iaTh MpaBujia 0OE€30MacHOTO TpyJa TpU  TPOBEICHUU
WCCIEIOBAaHMM B  paMKax ydeOHOTO  DJKCIEpUMEHTa, Y4eOHO-
HCCIICIOBATEIIbCKON M TPOCKTHOM JIESITCIHPHOCTH C HCIIOJIb30BaHUEM
M3MEPUTEITbHBIX yCTpOI/ICTB 1 1a00paTOPHOTO 060pyI[OBaHI/I$I

pemaTth pacyéTHBIC 3a/1a9M C SBHO 3aJaHHON (DHM3UUECKON MOJICIIBIO,
UCTIONB3Ysl (U3MYECKHUE 3aKOHBI M TPUHIMUIBI, HAa OCHOBE aHaJIM3a
YCJIOBHSI 3a71a4i BHIOMPATH (DU3UIECKYIO MOJIeJIb, BBIICTISITH dbuznyeckue
BENTMYUHBI U (HOPMYJIBI, HEOOXOAMMBIC ISl €€ peIIeHUs], MPOBOIUTH
pacy€Thl U OLICHUBATh PEATHHOCTH MOJYUYEHHOTO 3HAYCHUS (PU3NUIECKO
BEJINYHUHBI,;

pemarh  Ka4eCTBEHHBIC  3aJlaud:  BBICTpAMBATh  JIOTHYECKH
HENPOTUBOPEUYMBYIO LEMOYKY PACCYXKICHUM C OMNOPOW HAa W3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH B (PU3HYCCKUC SBICHUS;

WCIIOJIB30BaTh TMPU PEIICHHH Y4YEOHBIX 3aJad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJOTUU JUISI TOWCKA, CTPYKTYpHUPOBAHUS,
WHTEPIPETAIMA W TPEACTABICHUS Yy4eOHOWM H HAYYHO-TIOMYJSIPHON



uH(pOpMaIUK, TOJIYYECHHOM W3 pPa3IUYHbIX HCTOYHMKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOU
KU3HU JIJ1s1 oOecriedeHus: 0€30MacHOCTH MpH 00pallleHUH ¢ IprudopaMu 1
TEXHUYECKUMU YCTPONUCTBAMH, JIJISI COXPAHEHUS 3I0POBBS U COOJIIOICHHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpejie;

paboTatb B TpYIIE C BHIINOJHEHUEM PAa3IUYHbIX COIMATbHBIX
poJield, IJIaHUpOBaTh pabOTy TPYNIbl, PAINMOHAIBLHO pPacHpPEesaTh
00S3aHHOCTM W  IUIAHUPOBAaTh JEATEIBHOCTh B  HECTaHAAPTHBIX
CUTyallMsiX, aJ€KBaTHO OIICHUBATh BKJIAJ KaXKJOTO M3 Y4YaCTHUKOB
TPYIIBI B pelIEHUE pacCMaTPpUBAEMOM MPOOIIEMBI.

K xoniy obOyuenuss B 11 KJjacce mpeIMeTHbIE PE3yJbTaThl Ha
0a30BOM  YpOBHE  JIOJDKHBI ~ OTpakaTb  C(HOPMHUPOBAHHOCTH Y
o0y4Jaronuxcst yMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MeCTO (QU3UKU B
(GbOopMHpPOBAHWN COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKON IEATEIHLHOCTHU
JOJIeH, IIEIIOCTHOCTh M €IMHCTBO (DU3UYECKON KapTUHBI MUPA;

YUUTBIBATh TPaHUIBl TMPUMEHEHUS] HM3YYECHHBIX (U3MUYECKUX
MOJIEJICH: TOYEYHBIA JJIECKTPUYECKUU 3apsiji, JIyd CBETA, TOYECUHBIN
UCTOYHUK CBETa, sAJIepHasi MOJEJb aToMa, HYKJIIOHHAs MOJIeJIh aTOMHOTO
sJipa Ipu pelIeHNH PU3NYECKUX 3a]1ay;

pacno3HaBath U3HUECKHUE SBJICHUA (MIPOIECChI) U OOBSICHATH UX HA
OCHOBE  3aKOHOB  DJJIEKTPOJAMHAMHKMA U  KBAHTOBOM  (DU3UKHU:
AJNIEKTPUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE NEUCTBUS TOKa, B3aUMOJICHCTBUE MAarHuToB,
ANIEKTPOMATHUTHAS ~ WHAYKIHS, JCHCTBME MArHUTHOTO IO Ha
IPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsi, AJIEKTPOMAarHUTHBIC
KojeOaHusi W BOJHBIL, MPSMOJIMHEHMHOE paclpoCTpaHEHHWE CBETa,
OTpakeHue, mpeaoMiIeHre, nHTephepeHITus, TUPPAKIUS U TOJIIPU3ALIHS
cBera, aucnepcus cBera, (oroanektpuueckuii 3ddext (boTodrddexr),
CBETOBOE JIaBJICHHE, BO3HHKHOBEHWE JIMHEHMYATOro CIEKTpa aTroma
BOJIOPO/Ia, €CTECTBEHHASI M UCKYCCTBEHHAS PAIMOAKTUBHOCTD;

OMHCHIBATh W3YYCHHBIE CBOMCTBAa BeEmIeCTBA (DJIEKTPHUUECKHUE,
MarHuTHBIC, ONTUYECKHE, JJIEKTPUUYECKYIO TPOBOJUMOCTH Pa3TUYHBIX
cpea) MW DIEKTPOMAarHUTHBIE  SIBJIGHHUSI  (IIPOLIECCHI),  MCIOJIb3YS
du3nueckue  BEJIMYWMHBL:  JJEKTPUYECKUM  3apsl, CWia  TOKa,
AIEKTPUUECKOE HAIPSKEHUE, dIECKTPUICCKOE COMPOTUBIICHHUE, PA3HOCTH
MOTEHITMAJIOB, DJJIEKTPOABWKYIAs CWiIa, padoTa TOKa, WHIYKIIHS
MarHuTHOTO ToNIsA, cuja Awmmepa, cuia JlopeHra, WHIYKTUBHOCTH
KATYIIKA, DHEPTUs SJIEKTPUYECKOTO0 M MArHUTHOTO TMOJIeH, MepHom |
gacToTa KoyjieOaHui B KoJieOaTeIhHOM KOHTYpE, 3apsij U CHiia TOKa B
MpoIlecCe TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJjiebaHu#, (OKyCHOE
pacCTOSITHUE M ONTHYECKas CHJIa JIMH3BI, TPH OMUCAHUU TPABHIBHO
TPaKTOBaTh  (PU3MUECKHM CMBICT  HMCHOJB3YyeMBIX  BEIWYWH, UX
0003HAaUEHUS U €UHUIIBI, YKa3bIBaTh (DOPMYJIIBI, CBSI3BIBAIOIINE TAHHYIO
(bU3HYECKYI0 BEIMUNUHY C IPYTUMH BEIMUYUHAMU;



ONHUCBHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHHUS M  IPOIIECCHI,
UCIIOIB3Ysl (DU3UYECKHUE BEIIMUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI W YacTOTa CBETA, DHEPTrUs U UMITYJIbC (OTOHA, MEPHOT
MoJTypacriajia, SHEPTrusl CBSI3M aTOMHBIX sJiep, MPHU ONMUCAHUM MPABUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HCIOJB3YEMBIX  BEJIMYHH, HX
0003HaYEHHUS U CAMHUIILI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BEJIMYMHY C APYTMMH BEJIWYWHAMH, BBIYHCIISITH 3HAUCHUE
(br3UYECKON BEJIMUUHBL;

aHaJM3UPOBaTh (UBUYECKHE TMPOIECCHl M SIBJICHUS, HCIOIb3YS
dbu3uyeckre  3aKOHBI W NpUHIOMNB:  3akoH  Owma,  3aKOHBI
MOCJIEIOBATEIFHOTO U MapajlIeIbHOTO0 COSIMHEHHS TIPOBOIHUKOB, 3aKOH
Jlxoyns—Jlenia, 3aKOH  DJEKTPOMArHUTHOM  HMHAYKIIMHU,  3aKOH
PSIMOJIMHEWHOTO PAcCIpOCTPAaHEHUsI CBETa, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI TIPEJIOMJICHUS CBETA, ypaBHEHUE DHHINTEHA 715 hoTorddexTa,
3aKOH COXpaHEHWs HSHEPTUM, 3aKOH COXPAHEHUS WMITYJIbCa, 3aKOH
COXpaHEHUsI JJICKTPUYECKOTO 3apsja, 3aKOH COXPAHEHHS MacCOBOTO
yucia, moctynarkl bopa, 3akoH pagMoOaKTUBHOTO pacraja, Mpu 3TOM
paznuyaTh CIOBECHYIO0 (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHu4ecKoe
BBIpa)KEHHUE U YCJIOBUS (TPaHUIII, 001aCTH) TPUMEHUMOCTH;

OTIPENICNIATh HAIpaBJICHHWE BEKTOpPa HWHAYKIIMA MArHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, CHIIBI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OIKCHIBATh HM300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM
3€pKajioM, TOHKOM JIMH30MU;

BBITIOJIHATh ~ DKCIIEPUMEHTHI  TI0  HMCCIECIOBAHUI0  (DU3UYECKUX
SABJICHUM M TIPOIIECCOB C WCIOIB30BAHUEM TMPSMBIX U KOCBEHHBIX
U3MEpPEHUI: MpU ATOM (POPMYIHPOBATH MpoOJeMy/3aqady U THUIOTE3y
y4eOHOTO JKCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs1, TPOBOJUTH OTBIT U (POPMYITHUPOBATH BHIBOJIBI;

OCYIIECTBJISATh TPSMbIE U KOCBEHHbIE H3MEpPEHHS (HU3MUECKHX
BEJIMYHMH, TPU ITOM BBIOMpATh ONTHUMAIBHBINA CIMOCOO H3MEpPEHUs W
UCIIOJIb30BaTh U3BECTHBIC METO/IbI OIICHKU MOTPEITHOCTEN U3MEPEHHUIA;

UCCIIeI0BAThH 3aBUCUMOCTH bu3nIecKuX BEJINYMH v
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH: TIPH OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUPOBATh PE3YJbTAThl IOJYYEHHONW 3aBUCHUMOCTHU
(U3UYCCKUX BEIMYMH B BUJIC TAOJIUIl U TpaHUKOB, JIeJIaTh BBIBOJBI IO
pe3ynbTaTam HCCIICIOBAHUS;

coOmoiaTh MpaBujia 0OE30MacHOTO TpyJa TNpH  TIPOBEICHUU
UCCIEIOBAaHMM B  paMKax ydeOHOTO  DJKCIEpUMEHTa, Yy4eOHO-
MCCTIEIOBATENIbCKOM M TMPOCKTHOM NESITEIbHOCTH C HCIOJb30BaHUEM
M3MEPHTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYI0BaHNS;

pemaTh pacu€THBIC 3a7]a41 C SIBHO 33JJaHHOW (PU3UUECKON MOJIEIBIO,
UCTIONB3ysl (U3MYECKHUE 3aKOHbI M TPUHIUIBI, HAa OCHOBE aHaJIM3a
YCIIOBHUSI 3a/1a4i BBIOMpPATh (PU3UUCCKYIO MOJICIb, BBUICISTh (U3NYECKHE
BENMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC [JIsi €€ pelieHus, MPOBOIAUTH
pacy€Thl U OLICHUBATh PEATHHOCTH TMOJYUYEHHOTO 3HAYCHUS (PU3NUYECKO
BEJINYHHEL;

pemarh  Ka4eCTBEHHBIC  3aJlaud:  BBICTpAMBATh  JIOTHYECKH
HENPOTUBOPEUYMBYIO LEMOYKY PACCYXKICHUM C ONOPOM HAa HU3YUYECHHBIC
3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKUE SIBJICHUS;

WCIIOJIB30BaTh TMPU PEIICHHH Y4YEOHBIX 3aJad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJOTUU JUISI TOWCKA, CTPYKTYpHUPOBAHWUS,



MHTEPIPETAllMd M TPEACTABICHUS Y4eOHOH H HAy4HO-TIOMYJIAPHON
UHPOpPMAIIUHU, TOJYUYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHATM3UPOBATH MOJTydaeMyto HH(OPMAIIHIO;

OOBSICHSTH TIPUHIIMITBI JEHCTBUS MAaITUH, TPUOOPOB U TEXHUIECKHIX
YCTPOMCTB, pas3iu4aTh YCIOBHS HX O€30MacHOr0 WCIOJIh30BaHUSI B
TIOBCETHEBHOU JKU3HU;

NPUBOJUTH TPUMEPHI BKJIaJla POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHCHHE TPOIECCOB OKPY)KAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

UCTIOJIb30BaTh TEOPETHUYECKHUE 3HAHUS MO (M3HKE B MOBCEIHEBHOU
KU3HU JIJ1s1 oOecriedeHus1 0€30MacHOCTH MpH 00paIlleHUH ¢ IprudopaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, JUISI COXPAHEHHUS 37I0POBBS U COOTIOICHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH CpeJie;

paboTatb B TpYIE€ C BBHIIOJHEHUEM PA3JTUYHBIX COIMAJIBHBIX
poJield, IUJIaHUpOBaTh pPabOTy TPYMIbI, PAIMOHATILHO pPacHpPeesaTh
00S3aHHOCTH W  IUIAHUPOBAaTh JIEATEIBHOCTH B  HECTaHJAPTHBIX
CUTyallMsIX, aJCKBaTHO OIICHHBATh BKJIAJ KaXKJIOTO M3 Y4YaCTHUKOB
TPYIIIBI B perieHue paccMaTpuBaeMom POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmeHoBaHne KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpamMmel padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
11 ®dusuka 1 METOBI 5 bubmuorexa [IOK
' HAy4YHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmnoreka IIOK
21 Kutiemaritka > https://m.edsoo.ru/7f41bf72
bubanoreka LIOK
22 Auramika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXDAHEHIS B 6 1 1 bubnuotexa [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Wroro mo paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuorexa [JOK
' KAHETUIECKOU https://m.edsoo.ru/7f41bf72
TEOpUH



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

3.2 OCHOBBI 10 bubnuorexa [IOK
' TEPMOIMHAMUKH https://m.edsoo.ru/7f41bf72
Arperarsslie
33 COCTOSTHUSI 5 bubnuotexa [JOK
' BeniecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIePEXO/IbI
Uroro no pazueny 24

Paznea 4. JIEKTPOJJUHAMUKA

bubmnoreka IIOK
4.1 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosHHBII
4.9 AIEKTPUUECKUI TOK. 12 bubmuorexa [IOK
' Toku B pa3auyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazaeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB IIO 68

I[TPOT'PAMME



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

11 KITACC

HauMeHOBaHHE KoaungecTBo uacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
MpOrpamMmbl padoTbI padoThbI
Pazpnen 1. JIEKTPOIUHAMUKA
MarauTHoe I10JI€E. BuG 10K
HOJIMOoTEKA
11 ICKTPOMATHUTHA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Utoro no pazneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHn4ueckue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubmnorexa [IOK
' P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
MexaHuueckue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6nmoreka [JOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOPUH

OTHOCHUTCIIBHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
41 DJIEeMEHThI KBAHTOBOMU 6 bubmuorexa [JOK
' OITHKHU https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 ATOMHO® 7p0 5 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15

Pazgea 5. JJIEMEHTDBI ACTP

OHOMHUU N ACTPOPU3UKHU

DneMEeHTBl aCTPOHOMUU

bubmuorexa [JOK

A
> U acTpOPU3UKH ! 1 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE
6.1 Oo6o61maro1iee 4 bu6mmoreka [JOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro o pasaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoxa KonTtpoJbHbie IIpakTuyeckune
n/n Bcero U3YYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl

®dusuka — Hayka o
npupoae. Hayuneie meTo bt bu6nuoreka [JOK

1 1
MO3HAHUS OKPYKAIOIIETO https://m.edsoo.ru/ff0c32e2
Mupa
Pounb 1 mecTo dusuku B
(dbopMupOBaHUU

9 COBpPEMEHHOU HAyYHOM 1 bubnmnoreka [HOK
KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JeATEeTbHOCTH JII0AEH
Mexannueckoe IBHKEHUE.
OTHOCUTETHHOCTD

3 MEXAHUYECKOTO IBUKEHUS 1 bubnmorexa HOK

’ https://m.edsoo.ru/ff0c3508

IIepemerienue, CKOpOCTb,
YCKOpEHHUE

4 PaBHOMEpHOE 1 bu6muoreka [IOK
MPSMOJIMHEHOE IBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE 1 bubmuotexa [IOK
MPSMOJIMHEHOE IBUKEHUE https://m.edsoo.ru/ff0c372e



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

CBo0OoOgHOE ITaficHUE.

6 YckopeHue cB0OOOIHOTO bubmmorexa LIOK
P A https://m.edsoo.ru/ff0c39cc
NaJeHus
KpuBonuHeliHOE NBUKEHUE.
7 JBr>keHrE MaTepuaibHON bubmmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
TOYKH 110 OKPY’KHOCTH
IIpyuHIMIT OTHOCUTEIIBHOCTH
8 INanmnes. MHepuuanbHble bu6nuoreka [JOK
cucremsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuia.
ITpuHIMO cyneprno3uIuu
9 CI/SI Bro Of}illi’,aiOH brbmmorexa LTOK
) p https://m.edsoo.ru/ff0c3be8
Herorona nus
MaTepUabHON TOYKH
Tperuii 3akoH HeroToHa 11t bubmuoreka [JOK
10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO
11 Tarotenns. Cuiia TSHKeCTH. bubmorexa [IOK
IlepBasg kocMHuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cwita ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0Oc3el18
Cuna tpeHus. Bu6 OK
13 KoadduuneHt tpenusi. nomorexa L

Cuna conpoTuBJIEHHS IPU

https://m.edso0.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

JBUXXCHHUU TCJIAa B XKUAKOCTHU
WK ra3c

14

IToctynarensHoE U
BpalLlaTEIbHOE IBU)KCHUE
a0COJIIOTHO TBEPOTO TeNA.
MowmeHT cuibl. I11eqo CUbl.
VYcnoBus paBHOBeCHs
TBEPIOTO TEJIa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c41a6

15

NMitynsc MaTeprabHON
TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXPaHEHHUs UMITYJIbCA.
PeakTrBHOE BUKEHUE

bubmnoreka IIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIHOCTH CHJTBI.
Kunerndeckas sHeprus
MaTepHaJIbHON TOUKH.
Teopema 00 U3MeHEHUU
KMHETUYECKOW SHEPTUH

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4502

17

[loTeHmanbHast YHEPTHUs.
[loTeHmanbHas YHEPrus
yrpyro aehopMUPOBaHHOMN
npykuHbl. [loTennmanpHas
SHEPTHs Tella BOJIU3U
MMOBEPXHOCTH 3E€MJTH

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

HOTCHL[I/IaHBHBIe u
HCMMOTCHIUAJIBbHBIC CHUJIBI.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CBs13b pabOTHI
HENOTEHIUABHBIX CHIT C
U3MEHEHUEM MEXaHWYECKOM
SHEPrHU CUCTEMBI TEll.
3aKOH COXpaHCHHS
MEXaHHYECKOH SHEPTHH

19

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u
paboThI CHIIBI C U3BMEHEHHEM
MEXaHUYECKOH SHEPTHU
TeJa Ha IpUMepe
pacTsHKEHUS PE3UHOBOTO
KIyTa»

20

KoHTtposbHas padoTta mo
TeMe «KuHeMaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHUKE)

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
BpoyHOBCKOE IBHKEHHE.

Anddyszust

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMOJICUCTBUS YaCTHUII
BemecTsa. Monenun
CTPOEHUS Ira30B, KUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KommuecTBO BemiecTBa.
ITocrossnHass ABorazipo

24

TerioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGconoTHas TeMieparypa
KakK Mepa CpeliHein
KMHETUYECKOU SJHEPrUu
JBUKEHUS MOJIEKYJI.
YpaBHeHue Menpeneena-
Knaneipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlamberoHa. ["a3oBbIc
3aKOHBbI

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBUCHUMOCTHU MEKIY
napaMeTpaMu COCTOSTHHS
pa3peKEeHHOTO razay

29

N3onporieccrl B uaeaaibHOM
ra3e u ux rpaguyeckoe
MIPE/ICTaBJICHHE

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHnHss 3HEeprus

bubanoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TEPMOJANHAMHUYECKOMN
CUCTEMBI U CIIOCOOBI €€
n3meHenus. Koanuectso
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJ€AIBHOTO

https://m.edsoo.ru/ff0c5952

rasa
bubmuorexa [IOK
31 B
HBL TETLIIONCPEAATH https://m.edsoo.ru/ffOc5¢c36
VYienpHas TEINIOEMKOCTD
BenlecTtBa. KoiamuecTBo
32 TEILIOTHI IIPH bubmorexa LOK
p https://m.edsoo.ru/ffOc5¢c36
TerIonepeaye.
AnmabaTHBIN mporiecc
ITepBbIii 3aK0H
TEPMOJIMHAMHUKH U €T0 bu6nuorexa [IOK
33
MPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
HeobGparumocTh mmporeccon
34 B II I/Ip0 e. Bro 051 SI;KOH bubnnorexa LIOK
pHpoe. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
35 [Mpunuun geiicteus u KITJ{ bubnunorexa LIOK
TEIIOBOH MaITHHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOJOTHYeCcKHe MPoOIeMbl

TCIINIOOHCPICTUKHA



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

O6o06maromuit ypox

bubnunoreka LIOK
38 «Monexyspras usika. https://m.edso0o.ru/ff0c6938
OCHOBBI TEPMOJAMHAMUKI
KonTponbnas pabota mo
39 Teme «MoekynspHas Bu6muoteka [JOK
¢u3uka. OcHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
I1 0
40 apoo pa3OBa;He 1 bubnuoreka [IOK
KORICHCAIIHA. XICTapeHHe 1 https://m.edsoo.ru/ff0c63b6
KUTICHUE
AOG
41 COTMOTHAA 1 bubnuorexa [JOK
oTHOCHTEbHAA BHa)KH?CTI’ https://m.edsoo.ru/ff0c64d8
Bo3ayxa. Haceliennslii map
Tsépmoe Terno.
Kpucramnmueckue n
42 aAMop(bele e . bubnmuorexa IIOK
HHOTPOITHA CBOCTS https://m.edsoo.ru/ff0c65f0
KpucTauioB. XKuakue
kpuctauibl. COBpeMeHHbIE
MaTepuabl
[InaBnenue n
43 KpUCTaJUIM3aLus. Y nenbHast bu6muoreka [JOK
TEIUIOTA IJIABJICHUS. https://m.edso0.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEMIOBOTO bubnuotexa [JOK

OaaHca

https://m.edsoo.ru/ff0c6820



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

DneKTpu3alus Tel.
OnexTpuueckuil 3apsaa. [sa

bubnunoreka LIOK

45
BHUJIA JIEKTPUUECKHUX https://m.edsoo.ru/ffOcébcc
3apsii0B
IIpoBOIHMKY, TUBIIEKTPUKHU
Y TIOJyIIPOBOJHUKHU. 3aKOH Bu6muoteka [JOK
46
COXpaHEHUsI https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOIO 3apsijia
B3anmopneiicTBue 3apsa0B.
47 3akou Kymnona. Toueynsrii bubmmorexa HOK
YIOHd- https://m.edsoo.ru/ffOc6ce4
AIEKTPUUECKUM 3apsi]l
Hanpsoxénnocts
AIIEKTPUUECKOTO TOJIA.
48 [TpuHIUT CYIEPHIO3ULIAT bubmorexa HOK
P yrep . https://m.edsoo.ru/ffOc6df2
AIIEKTPUUECKUX MOJEH.
JIvHuM HAPSAKEHHOCTH
Pabora cun
49 ANEKTPOCTATHYECKOTO IMOJIS. bubnuotexa [JOK
ITorennuan. Pa3zHocTb https://m.edsoo.ru/ff0c6f00
MMOTEHITNAJIOB
IIpoBOoIHMKY U
IUDIIEKTPUKU B
50 DJIEKT OfTaTI/I‘{eCKOM rmoJie bubmmorexa TIOK
p ) https://m.edsoo.ru/ff0c7018
Husnextpudeckas
MIPOHUIIAEMOCTD
. b K
51 DNEeKTPOEMKOCTb. nbmmorexa 110

https://m.edsoo.ru/ff0c7126



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

Konpaencarop

52

ONeKTPOEMKOCTD IIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsKEHHOrO KOHJIEHCATopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopnas pabota
"U3mepenne
3IEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHtmn nercTBUs U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIMUPOBAJIBHOTO anmnapara,
CTPYHHOTIO IIPUHTEPA.
DNeKTpocTaTHIeCKast
3aluTa. 3a3eMIIeHue
ANIEKTPONPUOOPOB

55

DIEeKTPUUECKHUH TOK,
YCJIOBHS €TO
CyILIECTBOBAHUSI.
[TocTostHHBIN TOK. CHuna
Toka. Hampsixenue.
Comnpotusnenue. 3akon Oma
JUTSL y4acTKa 1eTH

56

[TocnenoBarenbHOE,
napauieIbHOE, CMEIIaHHOe
COEMHEHHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0



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

«3y4eHne CMEIanHoro
COCIMHEHUS PE3UCTOPOB»

57

Pabora u mouHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-JleHua

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma i1 MOJIHOU
(3aMKHYTOMI) 3JI€KTPUUECKOMN
uenu. Koporkoe
3aMbIkanue. JlaboparopHast
pabora «M3mepenne IC
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpoHHas
IPOBOAMMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTh
COIIPOTHUBJIEHUS] METAIJIOB
OT TeMIIEepaTypBHl.
CBepxnpoBOIUMOCTb

60

ONEKTPUUECKUH TOK B
BakyyMme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

61

[TomynpoBOIHUKH, X
coOCTBEHHAs ¥ pUMECHAast
npoBoAUMOCTh. CBOMCTBA
p—n-nepexona.
[TonynpoBOIHMKOBBIE

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae



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

puOOpbI

DJIEKTPUUYECKU TOK B
pacTBopax u pacrjiaBax

but6mmoreka [IOK

62 .

STCKTPOITHTOR https://m.edsoo.ru/ff0c82ba
DNIEKTPOAUTHYECKAS

JIUCCOIUAIUA. DIIEKTPOIIU3

DNEeKTpUYECKUH TOK B Ta3ax.

63 CaMOCTOSTEIbHBINA U bubmuorexa [JOK
HECAMOCTOSATEIIbHBIN https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DneKkTpruuecKue Npudopsl U
YCTPOMCTBA U UX

64 MPaKTUYECKOEe MIPUMEHEHNE bubmmorexa [OK

P P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH
0e30MacHOCTH

65 O06o0maromuii ypok bubnuoteka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas padota no
TeMe «JEKTPOCTATHKA.

66 [TocTosTHHBIM bubmmorexa [IOK

. https://m.edsoo.ru/ff0c8a8a
ANEeKTpUYeCcKuil TOK. TokHM B
Pa3IMYHBIX Cpeax»
Pe3epBHBIiT ypOK.
67 KOH’II") OJ'IBH;:) abora 1o bubmmorexa [JOK
E P " https://m.edso0.ru/ff0c8c56
TeMme "DNeKTpoaAuHAMUKA
68 Pe3epBHBIiT ypok. bubmmoreka [JOK



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

O06o0marnmui ypok 1mo
temam 10 knacca

https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KITACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTossHHBIE MArHUTHI U UX
B3aUMO/ICUCTBUE.
1 MaruauTHoe nosie. Bektop 1 bubnmnoreka [HOK
MarHUTHOW UHIYKIHH. https://m.edsoo.ru/ff0c9778
JImHY MarHUTHOM
WHIYKIIUU
MarunuTtHoe 1oJje
MIPOBOIHUKA C TOKOM.
9 Op N L bubmuorexa [JOK
MBIT DpcTena.
p . s https://m.edsoo.ru/ff0c98fe
BzaumoneiicTrue
MPOBOJIHUKOB C TOKOM
JlaGopaTtopnas pabora
3 - pe I; . P oro L 1 bu6anoreka LIOK
«3yueHne MarHuTHOT
yi https://m.edsoo.ru/ff0c98fe
TIOJISI KATYIIKH C TOKOM
JlelicTBME MArHUTHOTO
TMOJIS Ha TIPOBOTHHK C
TokoM. Crita Ammepa.
4 JlaGopaTopua a6(I)) a 1 1 bubamoreta LIOK
aboparopHas T
paTopHas p . https://m.edsoo.ru/ff0c9acO
«ccnenoBanue aencTBUS
MOCTOSIHHOTO MarHuTa Ha
paMKy C TOKOM»



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

JlelicTBME MATHUTHOTO

MOJISI HA JIBUIKYIILYIOCS

3apsHKEHHYIO YaCTHILY.

Cwia Jlopenma. Pa6ota
cunel JlopeHa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

DeKTpOMarHuTHas
unaykuus. [Torok BekTopa
MarHUTHON MHIYKIHH.
O/JC nuaykuyu. 3aKoH
3IEKTPOMArHUTHOM
nHaykuuu Papanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHOM

HHIAYKOHUW

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTG. SIBIICeHUE
camounaykuu. 3/1C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TIOJISI KaTYIIKH
C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTsa u
WX IPUMEHEHUE!
ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHlI,
JNEKTPOABUTATENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTHLl, UHAYKI[MOHHAA
ne4dn

10

Ob6o06maromuit ypox
«MarsuTtHoOE 1nozJe.
DNeKTpoOMarHuTHas
AHIYKLIUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no
Teme «MarauTHoe 1noJie.
DneKTpoMarHuTHas
WHTYKITHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO1HbIE MEXaHUUECKHE
KoJIeOaHusI.
I"apmonunyeckue
Kosie0aHus. YpaBHEHUE
rapMOHHYECKHUX
kosiebanuil. [IpeBparienue
SHEPrUU

bubmnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBUCHUMOCTH Tepro/ia
MaJbIX KoJebaHui rpy3a Ha
HUTH OT JAJTUHBI HUTH U
Macchl Tpy3a»

14

KonebarenbHbIi KOHTYD.
CB0OOIHBIE
AIIEKTPOMArHUTHBIC
Kone0aHus B acaILHOM

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820



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

KoJ1e0aTeIbHOM KOHTYpE.
AHaOTHs MEXY
MEXaHUYECKHUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUHU B
UIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o
3aTyXarluX KoJeOaHusx.
BrinyX1eHHbIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. BeinyxieHHbie
ANEKTPOMATrHUTHBIE
KOJICOaHMS

bubnuorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MoutHoCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JIEUCTBYIONIEE 3HAYECHUE
CHUJIbI TOKA U HAIPSKEHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[TpousBoacTBO, Nepenaya u
noTpebaeHue
AIIEKTPUYECKON SHEPTUU



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

19

YcerpolictBo 1
MPaKTUYECKOEe MPUMEHEHHE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTO
TOKa, TUHUH
aJIeKTponepead

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPHU
MIPOU3BOJICTBE
anexkTpo3neprun. Kynerypa
HCITOJIb30BaHMS
AIEKTPOIHEPIUU B
MMOBCETHEBHOMN JKU3HU

21

MexaHnueckue BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHUSI.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
IIPOJIOJILHBIE BOJIHBI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

ONEKTPOMarHuTHBIE BOJIHBI,
UX CBOMCTBA U CKOPOCTb.
[IIxana 31eKTpOMarHUTHBIX
BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IprHIMIIBI paIHOCBA3U U
TeneBuaeHus. Pa3surue



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

CPEJICTB CBSI3H.
Pannosmokanus

Konrponbnas padora

but6mmoreka [IOK

25
«KonebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[Ipamonuneitnoe
pacnpocTpaHeHHe CBETa B
26 OJHOPOJIHOM cpenie bubmmorexa [IOK
FIHOPOZL . pese. https://m.edsoo.ru/ff0cd350
TodeuyHbIi HCTOYHUK CBETA.
JIyd cBera
OtpaxkeHue cBeTa. 3aKOHbI
97 OTpaXCHUs CBETA. bubnmnoreka [HOK
[TocTpoenue n3o0pakeHui https://m.edsoo.ru/ffOcd4e0
B TUTOCKOM 3€pKajie
IIpenomnenue ceera.
[TonmHOE BHYTpEHHEE
28 oT ameHHeYTFIE eJeIbHBIN bubmorexa [IOK
p - IPeA https://m.edsoo.ru/ff0cd7f6
YTOJI TIOJTHOTO BHYTPCHHETO
OTpaKCHHUS
JlaGopaTtopnas pabora
29 «I/ISMIG): CHII)/IC nollasaTenﬂ bubmorexa HOK
P https://m.edsoo.ru/ff0cd67a
MIPEIIOMIICHUS CTEKIIa»
JInn3sl. [TocTpoenune
30 M300paKeHHU B TUH3E. bubmuorexa [IOK
®opmyiia TOHKON JIMH3BI. https://m.edsoo.ru/ffOcddle
YBennduenue TUH3EI
31 JlaboparopHas paboTa



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanmne cBOMCTB
M300paKeHUM B JIMH3AX»

32

Hucnepcus ceera.
CrnoxHEBIH cocTaB 0e1oro

csera. LIBer. JJaboparopHas

pabota «Habmonenue
JIMCTICPCHH CBETa»

33

Wutepdepennms ceeta.
Judpaxnus cera.
JudpaxknuonHas pemérka

bubmnoreka IIOK
https://m.edsoo.ru/ffOced22

34

ITorepeyHOCTh CBETOBBIX
BosH. [lonspusanus ceera

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

36

['panuIIBl MPUMEHUMOCTH
KJIACCUYECKOM MEXaHHKHU.
[Toctynarel cienranbHON
TEOPHUH OTHOCUTEITHHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH.
3ameJIeHne BPEMEHHU U
COKpAIEHUE JITHHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42

38

DOHeprust U UMITYJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ dHeprue u

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

UMITYJIbCOM. DHEPIHUsl
MIOKOSI

Konrponbnas padora
«Ontuka. OCHOBBI

but6mmoreka [IOK

39
CIIELIMATIbHOM TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIHOCTH
®otonbl. Dopmyna
40 [Tnanka. DHEeprus u bubmorexa LOK
' p https://m.edsoo.ru/ffOcfel6
UMITYIIbC (OTOHA
OTKpBITHE U HCCIE0BAaHUE By 10K
noInoTeKa
41 . A.
$orospexTa. Omurro: https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonsl poTorddekra.
VYpaBHeHne DHIITEIHA
42 151 hoTodddexra bubmorexa LOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dboTtorddexra
Hasnenue ceera. Onbitsl [1. BuG 1IOK
nonnoTexa
4 H. . X
3 UHe6e,ueBa HMITHECKOE https://m.edsoo.ru/ff0d04a6
JIEHCTBUE CBETA
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOe
44 MIpUMEHEHHUE:

dboTornemMeHT, HOTOIATUHK,
coJiHe4Has Oataped,
CBETOJINO/T



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

45

Pemrenue 3agad mo reme
«neMeHTsl KBAHTOBOM
OITHUKI

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0302

46

Mogens atoma TomMcona.
OmnsiTel Pesepdopaa nmo
pacCcesiHUIO (-4aCTHIL.
[TnaneTapHas MoJieIb
aToMma

bubnunoreka LIOK
https://m.edsoo.ru/ff0d091a

47

IToctynatel bopa

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

48

W3nyuenue u noriouieHue
($boTOHOB Mpu Tepexoe
aToMa C OJTHOTO YPOBHSA
SHEPruu Ha Ipyrou. Bumsl
CIIEKTPOB

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

49

BomHoBEBIE CBOMICTBA

yactull. BoiHsl ne bpoiins.

KopmyckynsipHO-BOIHOBOIA
nyanu3Mm. CrioHTaHHOE U
BBIHYXJICHHOE H3JTYICHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OtkpeiTHE
panuoakTUBHOCTHU. OIBITHI
Peszepdopaa o
OTIpEIeNIEHUIO COCTaBa
PaInOaKTUBHOTO
U3ITY9ICHUS

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

51

CgoiictBa anbda-, 6era-,



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

raMmma-us3JIyuCHUs.
Bausnaue PaaOaKTUBHOCTH
Ha JXUBBIC OPraHU3MBblL

52

OTkpbITHE IPOTOHA U
HeuTpoHa. M30Toms!.
Anbda-pacnan.
DNEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacmnaj.
I'amma-n3nyuenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHble peakuuu.
SnepHbIi peakTop.
[Tpo6ieMbl, epCHIEKTUBBI,
3KOJIOTMYECKUE aCIIEKThI
AJIEPHOMN SHEPTETUKH

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

54

DJIeMEHTApHBIE YaCTHUIIBIL.
OTKpbITHE TO3UTPOHA.
Mertoabl HAOIIOICHHS U
perucTpanuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrusiit cron
«DyH1aMEeHTAIbHbIE
B3auMOJICUCTBUS. EqMHCTBO
buznyecKor KapTHHBI
MHUpa

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gHoro Heba.
Co3sBesnus, sspkue 3BE3/bI,



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

IUTAHETHI, UX BUJIUMOE
nemxkenne. Conneunas
cucreMa

56

Comnnaue. Conaeudas
AKTHUBHOCTE. MICTOUHUK
sHepruu CosHIa U 3BE3]

57

3BE3AbI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3BI
TTIaBHOM
MOCJICAOBATEIHLHOCTH.
BuyTpennee ctpoeHue
3BE31. COBpEeMEHHBIC
MIPE/ICTABJICHHS O
MIPOUCXOXKJICHUH U
sposmrornd ComnHIa 1 38637

58

Mneunsii [Tyt — Hama
I'amaktuka. ITonoxxenue u
npmkenue CoaHIa B
I'amakTuke. I'amakTuku.
YépHble ObIPHI B ApPAX
raJIakKTHK

59

Bcenennas. Pazoeranue
ranakTuk. Teopus
bonpmioro B3peiBa.
PenukroBoe u3nydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMsl




ACTPOHOMHH

61

KontponbsHas pabota
«OIJIeMEHThl aCTPOHOMMH U
acCTpOUHKIY

62

O6o06maromuii ypok. Posb
(U3UKY U aCTPOHOMUU B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COIIMATLHOM 1 3THYECKOI
chepax nesaTenbHOCTH
yeJIOBEeKa

63

Ob6o06maromuii ypok. Poib
U MeCTO (PM3UKH U
ACTPOHOMHU B
COBPEMEHHOMN HAy4YHOU
KapTUHE MHpa

64

O6o06matromuii ypok. Posnb
¢buznyeckoil Teopuu B
(dbopmMHupoBaHUU
Ipe/ICTaBICHUHN O
du3nyeckoil kKapTuHe MHUpa

65

O06o0marmuii ypoxk.
Mecto pusnueckoit
KapTUHBI MUPa B 00IIEM
PSITy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTAaBICHUN O IPUPOJIE




PesepBHBIi ypOK.
66 MarunutHoe noie.

DNeKTpoOMarHuTHas
WHTYKITAS

PesepsHblii ypok. OnTuka.
67 OCHOBBI CHICIUATIEHOM
TEOPHH OTHOCUTEIHHOCTH

Pesepnslii ypok. KBantosas
dusnKa. DIeMEHThI

68

aCTPOHOMUU U

acTpou3uku

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

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET






