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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHSI Ha YPOBHE CpEAHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBAaHUM K pe3ysibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHOMN MporpaMmsbl, npeacraBieHHbIx B DI'OC
COO, a Takxe ¢ yu€tom denepanbHO pabodeil MporpaMMbl BOCIIUTAHUS H
KOHIENIMU TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTeIbHbIX
opranuzanusax  Poccuiickoii ~ @enepanuu,  peaqu3ylOIIMX  OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

Copnepxanue mporpamMMbl 10 (U3MKE HAIMpaBiIeHO HAa (OPMHUPOBAHUE
€CTECTBCHHO-HAy4YHOU KapTuHbl Mupa oOydarommxcs 10—-11 xmaccoB mnpu
oOyyeHnn wux ¢u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
AesTeNbHOCTHOTO — moxaxona. Ilporpamma 1o  (Qu3uMKe  COOTBETCTBYET
tpeboBanusam PI'OC COO k mIaHUPYEeMbIM JMYHOCTHBIM, TPEIMETHBIM H
MeTaIpeJIMETHBIM pe3yibTaTaM 00y4deHHs, a TAK)KE YIUTHIBAET HEOOXOUMOCTh
peanu3anuu  MEXMPEIMETHBIX CBA3€H (U3UKH C eCTECTBEHHO-HAYYHBIMU
y4eOHBIMU TIpeAMeTaMu. B Hel OmpeaenstoTcss OCHOBHBIE IENH HN3YYCHHS
(GU3UKH Ha YpPOBHE CPEJIHETO 001Iero o0pa3oBaHus, IMIIAHUPYEMbIE PE3YyIbTaThI
OCBOCHUSI Kypca (PU3HKHU: JUYHOCTHBIE, METaNpeIMETHbIC, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no pu3uKe BKIIOYAECT:

e IUIAHUPYEMBIE pe3yJbTaTbl OCBOCHHMS Kypca (U3HKM Ha 0a30BOM

YPOBHE, B TOM YHCJIE NPEIMETHBIE PE3yJIbTaThI 110 ToJaM 00y4eHHUS;

e cojepxaHue yuyeOHoro npeamera «dusuka» no rogam oOy4eHHUs.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX NPHUPOJbI, BHICTYNas B
KauecTBe y4yeOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJAJ B
cucteMy 3HaHUH 00 okxpyxkawomeM wmupe. lIkonbHbIA Kypc QUMK —
CUCTEMOOOPA3yIOMMI Uil  €CTECTBEHHO-HAYyYHbIX YYEOHBIX MPEAMETOB,
MOCKOJIBKY (DM3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBICHMI,
M3yyaeMbIX XUMHEH, Oumosorued, usznueckoil reorpadueil U acTpoHOMUEH.
Hcnonb3oBaHue M aKTHUBHOE MPUMEHEHUE (U3MYECKUX 3HAHUN OINpeeNsieT
XapakTep W pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIOTUH B cepe HSHEPreTHKH,
TpPaHCIIOPTa, OCBOEHHUSI KOCMOCA, MOJYyUYE€HHUsSI HOBBIX MAaTE€pPUAJIOB C 3aJaHHBIMU
cBoMcTBaMu © JApyrux. W3ydenwe (uU3MKM BHOCUT OCHOBHOW BKJIAaJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa O0O0ydyarouuxcs, B
dbopMupoBaHue yMEHUN TNPUMEHSATh HAY4YHBIM METOJ| TO3HAHUSA TIPHU
BBIMIOJTHEHUU UMHU YU4E€OHBIX UCCIIETOBAHUM.



B ocHOBy kypca ¢u3MKM [ YPOBHS CpeaHEro oOmiero oOpa3oBaHUs
MOJIOKEH PAJl HJACH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHIMIBI €ro
OCTPOEHHS.

Hoes yenocmunocmu. B COOTBETCTBUM ¢ HEW KypC SBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COIEPKUT MaTepual U3 BCeX Pa3AesioB (U3HMKHU, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM MaTepwan Kypca (U3UKH
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsiercs
dbopMupoBaHUE MIPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaT€pPUH, BEUIECTBE U
noJie.

Hoesa eymanumapuzayuu. EE peanuszaius mpearonaraeT MCIOJIb30BAHUE
T'YMaHUTApHOTO MOTEHIIHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUSA
¢usuku Cc pa3BuTHEM O0OImIeCTBa, a TakkKe C MHPOBO33PEHUYCCKUMHU,
HPABCTBEHHBIMU M DKOJIOTHYECKUMU TIPOOIeMaMHu.

Hoesa npuxnaonoti Hanpasiennocmu. Kypc ¢usukum mnpenmonaraer
3HAKOMCTBO C I[IUPOKUM KPYIOM TEXHMYECKUX U  TEXHOJIOTHYECKHUX
MPUJIOKEHU N U3YyUYECHHBIX TEOPHUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs NOCPEICTBOM BBEJIEHUS 3JIEMEHTOB
COJICpKaHMsI, TMOCBSIIEHHBIX HKOJIOTMUYECKUM MPOoOJeMaM COBPEMEHHOCTH,
KOTOpPBIE€ CBA3AHBI C PA3BUTUEM TEXHHKU M TEXHOJOTHH, a Takke 00CYKICHUS
npoOjieM  palMOHAIBLHOIO  MPUPOJOINOIL30BAHUS U IKOJIOTUYECKOU
0€30MacHOCTH.

Crep:KHEBBIMM 3JIEMEHTaMHU Kypca (PU3MKH Ha YPOBHE CPEIHEro oOIIero
oOpa3oBaHus SABIAIOTCA pu3nyeckue Teopuu (GopMHpOBaHUE MPEACTABICHUH O
CTPYKType NocTpoeHus puznueckoit Teopuu, posid GpyHIaMEHTAIbHBIX 3aKOHOB
W TPUHIMUIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TNPUPOJE, TIpaHUIlAX
MPUMEHUMOCTH TEOPUM, JII ONMUCAHMUS ECTECTBEHHO-HAYUHBIX SIBICHUN U
MIPOIIECCOB).

CHUCTeMHO-/IeSITENIbHOCTHBIM TOAX0A B Kypce (DU3MKH peaTu3yeTcs
MpexJe BCEero 3a CYET OpraHu3ald SKCIEPUMEHTAIBHOM AesTeNbHOCTU
oOyuvaromuxcs. /s 6a3oBoro ypoBHsS Kypca (U3UKH — 3TO HCIOJIb30BAHHE
cUCTEeMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M J1Aa0O0PATOPHBIX
paboT, KOoTopble B NIporpamMme Mo (usuke 0O0bEeIUHEHbI B OOLIMN CHUCOK
YUCHUYECKUX TMPaKTHYeCKUX paboT. BeigeneHue B yKa3aHHOM I€peyHE
1a60paTOPHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJIS U OLIEHKH, OCYIIECTBIISIECTCS
y4yacTHUKaMu  00pa30oBaTEIbHOTO MpoIecca UCXOAsS M3  OCOOEHHOCTEH
IUTAHUPOBAHUS U OCHalleHusi kabuHeta ¢usuku. [Ipu 3TOoM oOecneunBaercs
OBJIaJIeHNE OOYyYaIOIIUMHCS YMEHUSMHU TPOBOIAUTH KOCBEHHBIE HW3MEPEHUS,



UCCIICIOBAHUS 3aBUCUMOCTEH (DM3UYCCKUX BEJIUYHH M IIOCTAHOBKY OITBITOB IO
POBEPKE MPEAJIOKEHHBIX THIIOTE3.

Bonpiioe BHEUMaHWE YACHSACTCS PEIICHHUIO PAaCYETHBIX W KadyeCTBEHHBIX
3anay. [Ipu aTOM A pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCA 3aJ]a4H C SIBHO
3alaHHON  (U3HYECKOW MOJEINbI0, TO3BOJISIOMINE MPUMEHSATh HW3Y4YEHHbBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO0 paszfesia Kypca, TaKk U MHTETpupys
3HaHMS W3 pas3HbBIX pasnenoB. [l KadecTBEHHBIX 3aad IMPUOPUTETOM
ABJIAIOTCS 3a/JaHusl HA OOBICHEHUE MPOTEKaHUS (PU3NYECKUX SBICHUNU W
IIPOIIECCOB B OKPY KAIOIIEeH KU3HH, TPeOyrolue BrIOOpa (PU3HUECKON Mojenn
JUTSL CUTYaIluu TIPAKTUKO-OPUEHTUPOBAHHOTO XapakKkTepa.

B coorBerctBun ¢ TpedoBanuamu PI'OC COO k wmarepuanbHO-
TEXHHYECKOMY oOecreueHnto y4eOHOro rmpoiecca 0a3oBbI ypOBEHb Kypca
¢u3MKu Ha YpOBHE CpemaHEro o0mero oO0pa3oBaHUS JODKEH H3y4aThCs B
YCIIOBUSX TPEIMETHOTO KaOMHETa (PU3MKH WU B YCIIOBUSX MHTETPUPOBAHHOTO
kaOWHeTa TPEIMETOB €CTeCTBEHHO-HAYYHOTO IHKIA. B kabuHeTe ¢u3NKu
JOJKHO OBITh HEOOXOaUMOE JTabopaTopHOE OOOpPYMOBAaHWE JJIS BBITIOJHEHUS
VKa3aHHBIX B TpOrpaMMe MO (PU3HKE YICHHYECKUX MPAKTHYECKUX padOT M
JEMOHCTPALlMOHHOE 000PYI0BaHHUE.

JleMoHcTpalnoHHOE 00Opy/nOBaHHE (QOPMUPYETCSI B COOTBETCTBUU C
MPUHIIMIIOM MHWHHMAJIBHON JTOCTAaTOYHOCTH H 00€CIeurnBaeT TOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe M0 (HU3UKE KIIOUEBBIX JTEMOHCTPAIMHA IS
UCCJICIOBAHNUS HW3YYaeMbIX SIBICHHA W MPOIECCOB, OJMIUPHUECKUX W
(dyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 0OOpyIOBaHHE ISl YYCHHUECKUX MPAKTUUECKUX PpaldoT
dbopmupyetcst B BUAE TEMATUYECKUX KOMIUIEKTOB U 00€CTIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydarommxcsa. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO 00OPYJAO0BaHUS JOJDKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM
WCITOJIb30BAaHUHU aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTEBHBIX CUCTEM B BUJI€ LIU(PPOBBIX J1A0OPATOPHUH.

OCHOBHBIMHM LIEJIIMHA U3y4€HUS PU3UKH B 001IEM 00pa30BaAHUU SBIISIFOTCS:

e (opmupoBaHue uHTEpeca W CTpEeMJICHUS OOYUYaIOIIMUXCA K HAYYHOMY
U3YYCHHIO TPUPOIBI, PA3BUTHE MX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE TMPEACTABICHUM O HAYYHOM METOAE T[O3HAHHUS W
(GbopMHUpOBaHUE UCCIIENOBATENHLCKOTO OTHOIICHHUS K OKPYKarOIMIUM
SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HU3y4YeHUs
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUE YMEHHUIl OOBSACHATH SBJICHUS C HCIOJIb30BAHHEM
(Gu3MUeCKUX 3HAHUIM U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUNA O POJIU (HU3UKU JIJIST Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTKeHre THX 1eei 00eCTIeunBaSTCS PEIICHUEM CIIeIYIOIINX 3a1a4 B
Ipoliecce U3ydeHus Kypca GU3NKUA Ha YPOBHE CPEHEro 00Iero 00pa3oBaHus:

npuoOpeTeHne  CHUCTeMbl  3HaHMM 00  o0mux  (QU3WYECKHX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSAX, BKIHOYAasd  MEXaHHUKY,
MOJIEKYTISIpHYIO (PU3UKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (QU3UKY U
3JIEMEHTHI aCTPO(PU3HKY;

dbopMupoBaHUE YMEHUN MPUMEHSATh TEOPETUYECKHE 3HAHUSA IS
0oOBbsICHEHUS (PU3WYECKUX SBICHUW B TIPUPOAEC € IJS TPUHATHSL
IIPAKTUYECKUX PELICHUN B IOBCEHEBHOM KHU3HU,

OCBOEHHUE CIIOCOOOB PEIICHUS Pa3IUYHBIX 3ajlad C SIBHO 3aJIaHHOU
duznueckor MoOJebIo, 3a7ad, TMOJPa3yMEBAIOIINX CaMOCTOSITEIIBHOE
co3JlaHne (PU3NIECCKON MOCIH, aJICKBATHOMW YCIOBHUSAM 3aJ1a4H;
NOHNMaHNe (PU3UIECKUX OCHOB W TPHHIIMIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB M  TEXHOJOTMYECKUX IPOLECCOB, HUX BIHSHUAS Ha
OKPY’KaIOLIYIO CpeNy;

OBJIQJICHUE METOJIAMHU CAMOCTOSITEIIBHOTO TUIAHUPOBAHUS U ITPOBEICHUS
(bU3UYECKUX SKCIEPUMEHTOB, aHaIN3a U MHTEpIpeTaluu UHPOpMaIuu,
ONpPEAEIEHUS JOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

CO3/1aHue YCIOBUI ISt pa3BUTHSA YMEHUI MPOEKTHO-
MCCIIEN0BATEIBCKOM, TBOPUECKOU AEATEIBHOCTH.

Ha usyuyenue ¢usuku (06a30Bblii YypOBEHB) HAa YPOBHE CPEIHEr0 OOLIETO
oOpazoBanus orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJIeINI0),
B 11 xmacce — 68 yacoB (2 4aca B HEJICIIO).

[Ipennmaraemerii B mporpamMmme 1o (U3MKE IEPeUYeHb Ja0OpaTOPHBIX W
MPAKTUYCCKUX PadOT SBIAETCS PEKOMCHIOBAHHBIM, YYUTENb JIEIAaeT BHIOOP
MPOBEICHUS JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATBHBIX
O0COOCHHOCTEH 00yYaroIIXCs.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Paznen 1. ®u3uka v MeTObI HAYYHOI' 0 O3HAHUS

®u3nka — Hayka o npupoze. HayuHble METONIbI MO3HAHUS OKPYKAIOILIETO
mupa. Ponp sKkcnepuMeHTa W TEOPUM B MPOLECCE MO3HAHUS TPUPOIBI.
DKCIIEpUMEHT B (hU3UKE.

MopaenupoBanue GuU3NIECKUX SBICHUHN U TTporieccoB. HayuHble TUTIOTE3HI.
duznyeckue 3aKOHBI M TEOPUH. ['paHUIBI TNPUMEHUMOCTH (U3HUUECKUX
3aKOHOB. [IpuHIIUIT COOTBETCTBUSI.

Ponbs 1 MecTo du3uku B GopMHUPOBAaHUU COBPEMEHHON HAyYHOW KapTUHBI
MHpa, B IPAKTUYECKON AEATEITLHOCTH JIFOICH.

Jlemoncmpayuu

AnanoroBeie ¥ TU(GPOBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKU.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABHkeHUE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBHKECHUS.
Cucrema orcuéra. TpaekTopus.

[Tepemernienne, CKOPOCTh (CpeAaHsIsI CKOPOCTh, MTHOBEHHAsT CKOPOCTH) H
YCKOPEHUE MATEPUATBbHOW TOYKHM, UX MPOEKIIMU HA OCH CUCTEMbI KOOpJHMHAT.
CroxeHue nepeMeneHnil ¥ CII0)KEHHE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHHOE NBIKeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IMYTH W NEPEMEIICHUS
MAaTepPUaAIbHOW TOYKU OT BPEMEHMU.

CBoOoaHOoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHUS.

KpuBonnHeitHoe aBmkeHue. /[IBH>KEHHME MATEpHAIBHOW TOYKH IO
OKPY’KHOCTH C TOCTOSIHHOW TIO MOJIYJII0 CKOPOCTBIO. YTJIOBasg CKOpPOCTb,
nuHelHas ckopocTbh. Ilepuon u vactora obOpamenus. lLleHTpocTpemuTenbHoe
YCKOpEHHUE.

TexHuueckue YCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIIHUJIOMETD,
JBH)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIC TIEPEIAUH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpaIUs KMHEMATHYECKUX
XapaKTEPUCTUK JBUKCHHUSL.

[IpeoGpazoBanre IBUKEHUHN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAaHU3MOB.



[TaneHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenne nBrkeHUs Tejia, OPOIIEHHOTO IO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaIeHUS.

Hamnpagiienne CkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomsi

N3ydeHne HEpaBHOMEPHOIO  JBWKEHUS C  LEJIbIO  ONpEAEIeHUs
MTHOBEHHOM CKOPOCTH.

HccnenoBanre COOTHOIIEHUS MEXKIY NyTSAMH, NMPONUIAECHHBIMU TEJIOM 3a
[IOCJIEIOBATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JBUKCHUHU C HAYAJIbHOM CKOPOCTBIO, PABHOMW HYIJIIO.

N3yueHue IBUKEHUS IIApUKA B BA3KOM KHUJIKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocutensbHOCcTH [anmunesa. IlepBeii  3akoH  Herotona.
NHeprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cwuna. Ilpunmun cynepno3uuuu cuil. Bropoil 3akoH
HeroTona s marepuanbHOM TOYkM. Tperwit 3akoH HprotoHa s
MAaTE€pUATbHBIX TOYECK.

3akoH BcemupHoro TtiaroteHus. Cuina Ttsokectu. [lepBas kocmuueckas
CKOPOCTb.

Cwia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabsl Tpenus (mokos, CKOJIbXeHUs, kKaueHwus). Cuiia TpeHwus.
Cyxoe tpenue. Cuina TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. Koagduument
TpeHus. Cuia CONpOTUBIICHUS NIPU IBUKEHHUU TEJa B )KUIKOCTU WIIH rase.

[TocTynarenpHOE M BpalaTeabHOE JBUKEHHUE a0COJIIOTHO TBEPAOIO TENa.

MOMEHT CHIIBI OTHOCUTENIBHO OCHU BpauleHus. Ilmeyo cumnbl. Ycnosus
paBHOBECHS TBEPAOIO TEA.

TexHnueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: MOAIIUITHUKH,
JBH)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHME MHEPLIVH.

CpaBHEHME MacC B3aMMOJICHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHa.

N3smepenue cui.

CioxxeHue Cuil.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIlHH.

HegsecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U TIAJICHUH.



CpaBHeHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomsi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIKUX B IIPYKUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Teja, HMMEKOIIETO OCh
BpAaLLCHUS.

Tema 3. 3akonwvl coxpanenusn 6 mexaHuke

NMnynbec MarepuaabHOM TOYKM (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHHE UMITYJIbCA Tea. 3aKOH COXPAaHEHUS! WMITYJIbCA.
PeaxTtuBHOE IBIDKEHHE.

PaGota cuibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi mMaTepuanbHON TOoukh. Teopema 00 W3MEHEHUU
KUHETUYECKOW SHEPTHUH.

[ToTeHumanbpHas SHEPrUsl. [TorenumnanpHas SHEPIUs YIIPYTO
nehopMHUpOBaHHON mTpyXuHBL. [loTeHIManbHass dSHeprus Tena BOJHM3U
MOBEPXHOCTH 3EMJIH.

[loTeHuuanbHple U HEMOTEHIMANbHble  CUibl.  CBsI3b  pabOTHI
HEMOTCHUUAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOW 3HEPTUU CHUCTEMBI TEI.
3aKOH COXpaHECHUSI MEXAaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpoNCTBa U IMPAKTUUECKOE IIPUMEHEHUE: BOJOMET, KOIED,
MPYXKUHHBIA TUCTOJIET, TBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa moTeHLIMANBbHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydenne abCONIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsizm pabOThl CUJIBI C HU3MEHEHHEM MeEXaHUYeCKOU
SHEPIrUH TeJla Ha NMIPUMEPE PACTKEHUSI PE3UHOBOTO KIyTa.

Pa3zpnen 3. MouiekysipHasi pU3NKa U1 TEPMOAMHAMHMKA

Tema 1. Octosbl MONEKYIAPHO-KUHEMUYECKOU MeopUun

OCHOBHBIE TIOJIOXKCHHS MOJICKYJSIPHO-KHHETHYECKOH TEOpHUH U WX
ombITHOE oOocHOBaHMe. bpoyHoBckoe maBuxenue. Juddysus. Xapaxrep



JBIDKCHMSI U B3aUMOJICHCTBHS YacTHI[ BellecTBa. Mojenu CTpPOCHHs Tra3oB,
KUJKOCTEH M TBEPJBIX TET U OOBSICHCHUE CBOMCTB BEIIECTBA HA OCHOBE THX
Mozaened. Macca u pa3mepsl moiiekyn. KomuuectBo BemiecTBa. IlocTosiHHas
ABorajpo.

TenmoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. [llkana
temreparyp Llenbcus.

Mogens wupaeanpHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKON TEOpUH HJIeIbHOrO Traza. AOCOJIOTHAs TeMmIepaTypa Kak Mepa
CpElIHEM KMHETUYECKOW SHEPTUU TEIUIOBOTO ABMKEHHS dacTull rasa. lllkama
temnepatyp KensBuna. ['a3oBeie 3akoHbl. YpaBHenue MenaeneeBa—
Knaneiipona. 3akon JlanbroHa. M3ompoiiecchl B HACaIbHOM ra3e ¢ MOCTOSTHHBIM
KOJMYECTBOM  BemiecTBa. [ paduueckoe TpeaACTaBICHUE  H30IMPOIECCOB:
H30TEpPMa, U30X0pa, u300apa.

TexHuueckue yCTpPOMCTBA M MPAKTHYECKOE IPHUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITEI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BemiecTBa, doTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHMUI.

OnbiTel 10 qU(Py3Un KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUS.

Mopens onbita [ITepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHAE CYIIIECTBOBAHHE MEXKMOJIEKYISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTFOCTPUPYIOLIAs IPUPOAY JAABICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUSI HJACAIBHOIO rasa,
M30MPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

Ornpenenenne Macchbl BO31yXa B KIACCHOW KOMHATE€ Ha OCHOBE U3MEPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanne  3aBUCHUMOCTH  MEXKAY  MapamMeTpaMH  COCTOSIHUSA
pa3peKEHHOrO Ta3a.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonnHamuyeckas cucTema. Buaytpennss SHEPTUs
TEPMOJAMHAMUYECKON CHUCTEMBI W CHOCOOBI €€ wu3MeHeHus. KoaudecTBo
TEIJIOThl U paboTa. BHYTpeHHSsT 3HEprusi OJHOATOMHOTO HJICAIBHOTO Tasa.
Buasl Temonepenadn: TEIONPOBOJIHOCTh, KOHBEKIIMS, U3TyYeHUE. Y AebHas
TEIUIOEMKOCTD BellecTBa. KoMM4ecTBO TEMIOTHI MPU TEIIONEpeaye.



[lonsitue o0 ammabatHOM mporiecce. [lepBblif 3aKOH TEPMOJUHAMUKHU.
[IpumeHeHune nepBoro 3aKoHa TEPMOJAMHAMUKHU K u3omnpoueccaM. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTh mpoiieccoB B MPUPO/IE.

TennoBele  mamuHbl. [IpUHIMOBL  [EWCTBUS — TEIJIOBBIX — MAIIMH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBBIX MamiuHax. KoadduimeHT mone3Horo
nevictBus TeruioBor mamuHbl. [ukn KapHo m ero xoad@uimeHT moJsie3HOro
JENCTBUS. DKOJIOTUUECKHUE MPOOIEMBI TETNIOPHEPTETUKH.

TexHuueckne yCTpOHCTBA W MPAKTUYECKOE MNPUMEHEHUE: JBUTATENb
BHYTPEHHETO CTOpaHUsI, OBITOBON XOJOIUIBHUK, KOHIUIITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPeHHEH IHEPryUU Tella MPU COBEPIICHUH PAOOThI: BBHUIET
mpoOku U3 OYTBUIKH TIOJ] IEHCTBHEM CKAaTOTO BO3JyXa, HarpeBaHue 3(dupa B
JATYHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIus).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tela  IpuU
TeIIonepeaaye.

OneIT mo aanadaTHOMY PAaCHIMPEHUI0 BO3AyXa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBUratelis BHYTPEHHEro CropaHus,
PEaKTUBHOIO JIBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3mepenune yaenbHOu TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHjaeHcanus. Mcnapenue u kunenue. AOCOItOTHAsS
U OTHOCHUTEJbHAs BIAXKHOCTh BO3Ayxa. HackllleHHbIN nap. YaenbHas TeroTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Tépnoe teno. Kpucramnuueckue u amMopdHbie Tena. AHM30TPONUS
cBOMCTB KkpucTtayyioB. JKuakue kpuctamibl. CoOBpEeMEHHBbIE MaTepualbl.
[InaBnenue u kpuctamau3auus. Y aenbHas TemioTa miasienus. Cyonumanusi.

VYpaBHeHuUE TemIoBOro 6anaHca.

TexHudeckue ycCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUHU MOJYYCHUSI COBPEMEHHBIX MAaTePUAJIOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.



JleMoHcTpanus KpUCTaJLIOB.
Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi
N3mepenne 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alus Tel. DJNEKTpUUEeCKUi 3apsia. J(Ba BUAa SIEKTPUYECKUX
3apsinoB. [IpOBOAHUKM, TUAIEKTPUKUA U MOIYNPOBOJHUKH. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHblil 3ieKTpUYECKUI
3apsia. Dnekrpuyeckoe noje. Hanpsok€HHOCTh 3iekTpuueckoro nois. [puHuun
CyNnepHo3uluu ANEKTPUUYECKUX noJiei. JIunun HaIpPSHKEHHOCTH
3JIEKTPUYECKOTO TTOJIS.

PaGora cun oanexrpocratmyeckoro mois. [lorenmuman.  PasHocTh
noTeHuuanoB. [IpOBOJIHMKM M JUANEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIeKTPOEMKOCTh TJTOCKOTO
KOHJIEHCATOpa. DHEPrus 3apssKEHHOTO KOHIEHCATopa.

TexHnueckne yCTpOMCTBA W NMPAKTUYECKOE MPUMEHECHHUE: SIIEKTPOCKOIL,
AIEKTPOMETP, DJEKTPOCTATUUECKash 3alllUTa, 3a3€MJICHHE SJIEKTPONpPUOOPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN aniapar, CTPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NMIPUHIUII JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre HadJIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TTOJIE 3aPSIKEHHBIX TEJL.

[TpoBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIEKTPUKH B SIIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH ILIOCKOTO KOHJEHCATopa OT IUIOMIAJAN
IJIACTHH, PACCTOSHUSI MEXAY HUMU U IUAJIEKTPUUECKONU MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3Mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3.1ekmpuueckuit mok. Toku é paznuunplx cpedax

DJIEKTPUUYECKUM TOK. YCIOBUSI CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuna toka. [locTOsSSHHBIN TOK.

Hanpsixenne. 3akoH OMa 17151 ydacTKa LEIH.



DIIEKTPUUECKOE CONPOTHUBJIEHUE. YIEIbHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, NapaJLIEIBbHOE, CMEILIAHHOE COEIUHEHNE POBOJHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoynsi—Jlenna. MoiHOCTb
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHHMKA TOKA.
3akon Owma nig TOJIHOW (3aMKHYTOM) 2yiekTpuueckod 1enu. KopoTkoe
3aMbIKaHHE.

DNEeKTpOHHAsI  MNPOBOJMMOCTh  TBEPIBIX  METALIOB.  3aBUCHMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcCTBeHHass W NpPUMECHasT  MPOBOJAMMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB.
DNEKTpOIUTHYECKAs JUCCOLUALIUS. DIEKTPOIIH3.

DNEKTpUUECKUM TOK B razax. CamMOCTOATEIbHBIN U HECAaMOCTOSTEIbHBIN
pa3psa. Monnus. [Inazma.

TexHnueckne yCTpOWCTBA M NPAKTHUYECKOEC NPUMEHEHUE: aAMIIEPMETD,
BOJIBTMETP, PEOCTaT, UCTOUYHMKUA TOKa, JJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHbIH
MO, TEPMUCTOPHI U (OTOPE3UCTOPHI,  MOJYNPOBOAHUKOBBIM  JTHOJ,
rajbBaHUKa.

Jlemoncmpayuu

N3Mepenune cuitbl TOKa U HANPSIKEHUS.

3aBUCUMOCTh COMPOTHUBIICHUS HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJTIONIAY MONIEPEYHOT0 CEYEHHS U MaTepuala.

CMmenranHoe COeJMHEHUE MMPOBOIHUKOB.

[Ipsamoe wu3MepeHue HNEKTPOJABMKYIIEH Cuiabl. KOpoTKoe 3aMblKaHHE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[TpoBOAUMOCTH 3JEKTPOJIUTOB.

HckpoBoii paspsl U IPOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSS TPOBOJAUMOCTD JIMOJIA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMEaHHOTO COeIMHEHUS] PE3UCTOPOB.

N3Mepenne 3J1eKTPOABMKYILEH CHIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

HaGmronenue snexkrpoinusa.

MexnpeaMeTHble CBA3H



N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 ki1acce oCyIiecTBISETCS C
y4€TOM COJIepKaTeNIbHBIX MEXIIPEIMETHBIX CBA3EH C KypcamMu MaTeMaTHKH,
OMOJOTUHU, XUMHUH, TeoTrpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIH (akT, TUMOTe3a, (pU3NUecKasl BeITMUYMHA, 3aKOH,
Teopus, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: penieHne CHUCTEMbl ypaBHEHUW, JIMHEWHas (QYyHKIIUS,
napabona, runepboia, WX Tpaduku U CBOWCTBA, TPUTOHOMETPHUECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJMHAT,
CJI0’KE€HHE BEKTOPOB.

buonocusn: Mexanmdeckoe IBMKEHUE B KUBOW mpuponae, auddys3us,
OCMOC, TEIUIOOOMEH >KMBBIX OPraHMW3MOB (BHBI TEIUIONEPEAAYH, TEIIOBOE
paBHOBECHE), JIIEKTPUUYECKUE SBJICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYII,
MOJb BEIECTBA, MOJIIpHAasT Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX Tell,
KHUJKOCTEH W Ta30B, JEKTPUUYECKUE CBOICTBA METAIIOB, JIEKTPOJUTUUYECKAS
M CCOLMAlINs, TalIbBaHUKA.

l'eocpaghus: BNaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe ABMKEHHUM C UCIIOJIb30BAHUEM MEXAHHU3MOB,
y4€T TpEHUS B TEXHHUKE, MOJAIIMIHUKH, HCIOJIb30BAHHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJAOMET U JPYrue), JABUTATENIb BHYTPEHHETO
cropaHusi, nmnapoBas TypOuHa, OBITOBOM XOJOJWJIBHUK, KOHJULIHUOHED,
TEXHOJOTUU  TOJYYEHUST COBPEMEHHBIX MAaTepUaJoB, B TOM  YHCIE
HAaHOMATEepUaJoOB, W  HAHOTEXHOJOTWH,  BJIEKTPOCTaTUYEeCKas  3alluTa,
3a3eMIJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTPYUHBIN IIPUHTED,
ANIEKTpOHArpeBaTelibHble  MPUOOPBI,  ANEKTPOOCBETUTENbHBIE  TPHUOODHI,
raJibBaHUKA.

11 KVIACC

Paznea 4. JiaekTpoguHaMHuKa
Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA
IlocTosHHBIE MarHuThl. B3anMoaeHcTBHE TNOCTOSHHBIX MAarHuTOB.
MarautHoe mosie. BekTop MarHUTHON WHAYKIMU. [IpuHIMI Cynepno3uuuu
MAarHUTHBIX MOJel. JIMHUM MarHuTHOW MHAYKIMU. KapTuHa TUHUI MarHUTHOU
WHIYKIHU 0JI1 TOCTOSIHHBIX MAarHUTOB.



MarauTtHoe o€ MPOBOJHMKA € TOkoM. KapThHa IHWHUNA HHAYKUIUAH
MAarHUTHOTO MOJI JJIMHHOTO MPSMOro IMPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
NpOBOJAHMKA, KaTymku ¢ TokoM. OmnbelT Opcrena. BzaumoneiicTBue
IIPOBOJHUKOB C TOKOM.

Cuiia AMmnepa, €€ MOy b U HallpaBJICHHUE.

Cuna JlopeHua, €€ MoOIydb W HampaBiieHue. JIBUKeHUE 3apsiKEHHOU
YaCTHIIBI B OJTHOPOJIHOM MarHuTHoOM 1ose. Pabota cunbl Jlopenria.

SlBnenne 3neKTpoMarHUTHOM WHAYKUHMHU. [IOTOK BekTOpa MAarHUTHOM
UHIAYKUAHA. ODJIEKTPOJABIKYIIAA CUJIa HHAYKIUU. 3aKOH BJIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe snekTpuueckoe moje. DIEKTPOJBHXKYIIAs Cuia WHAYKUHH B
IIPOBOJHUKE, IBUXKYIIEMCS IOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh. SIBI€HUME CaMOUHIYKIUMU. OIEKTPOABIKYIIAs CUJa
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKK C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE IMPUMEHEHHUE: MOCTOSHHBIC
MArHuThl, JIEKTPOMATHUTHI, JIEKTPOABUIATENb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKIJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHOYKIIMA MAarHUTHOTO TIOJISI.

B3aumopenicteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBrIeHUE AIEKTPOMArHUTHOW UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCHMOCTh  JJIEKTPOABMKYIIEH CWIBI HMHAYKOUMUA OT CKOpPOCTH
W3MEHEHUSI MarHUTHOTO TTOTOKA.

SIBneHre cCaMOMHAYKIUU.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydyeHre MarHuTHOTO TOJISl KATYIIKH C TOKOM.

HccnenoBanne neicTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIUU.

Pasznen 5. KoJyie0anua ¥ BOJTHBI



Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1eOaHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHMS.
[Mapmonunyeckue konedanus. Ilepuon, yactora, amMIuTyaa 1 ¢asza KojaeOaHHi.
[IpyxuHHBII MAaSITHUK. MaremaTrueckum MAasITHUK. YpaBHeHUE
rapMoHUYecKkux kosebanuii. [lpeBpamieHue »HEPruu MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATBHOM KOJIe0AaTeTbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMH U
ANEKTpOMarHuTHeIMA KonebanusiMu. @opmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJATHHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBnenne o0  3aryxarommx  KojeOaHWsX.  BbeIHYXIeHHBIC
MeXaHu4deckue kosebanusi. Pe3zonHanc. BwIHyXAeHHBIE JIIEKTPOMArHUTHBIC
KoJIeOaHwmsI.

[lepemennsbiii Tok. CHHYCOMJANBHBIA TMEPEMEHHBIH TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U JACHCTBYIOIIEE 3HAYEHUE CUJIBI TOKa U
HaIpPSKEHUS.

TpaunchopmaTtop. IIpousBoactao, nepenaya 51 noTpebiieHne
JNEKTPUYECKOW  DHEPIrUU. OKOJIOTMYECKHME PUCKM IIPpU  IIPOU3BOJICTBE
aneKkTposHeprun. KynbTypa HCHONB30BaHUS 3JIEKTPOIHEPTUM B MOBCEIHEBHOU
KU3ZHHU.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: SIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, IUHUHN dJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KojieOATENIbHON CUCTEMBI (IPY>KUHHBIA WU
MaTeMaTU4YeCKUM MasiTHUK).

HaGmronenue 3aTyxaronmx KoiaeoaHuu.

HccnenoBanuie CBOWCTB BBIHYXICHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuummiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA W HANPSDKEHUST OT BPEMEHH)
JUTSI DJIEKTPOMAarHUTHBIX KOJIeOaHUM.

Pe3zonanc npu mnocineqoBaTENbHOM COEAMHEHUM PE3UCTOpPA, KaTyIIKH
WHJYKTUBHOCTH M KOHJEHCATOPA.

Mogens TMHUY 3JIEKTPONEPEIAUN.

Vuenuueckuii axkcnepumenm, 1abopamopmusle pabomol

HccnenoBanre 3aBUCMMOCTH NEPHOJA MajblX KOJEOAHHWM Ipy3a HAa HUTH
OT JIJIMHBI HUTU U MACCHI Tpy3a.



HccnenoBanne TNEpEeMEHHOrO0 TOKa B IENA W3 IOCJIEI0BATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 60IHbL

MexaHnueckue BOJHBI, yclaoBUsA pacnpoctpaHeHus. llepuon. CkopocTh
pacrpocTpaHeHusi M JJiuHa BOJIHBL. [lomepeuHble W MPOMOJBHBIE BOJHBI.
HNutepdepenmus n qnudpakims MeXaHUIECKUX BOJH.

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIIOBUSI H3JIYyYEHHS DSJIEKTPOMATrHUTHBIX
BOJH. B3aumuas opuenrtanus BektopoB E, B, V B 3jeKTpoMarHuTHONW BOJIHE.
CBoiicTBa 3JE€KTPOMAarHUTHBIX BOJH: OTpPaKEHUE, MPEJIOMIICHUE, MOJISIpU3aLus,
mudpakuus, uarepdeperius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMAarHUTHBIX BOJH. [IpuMeHeHne 3J1eKTpPOMArHUTHBIX BOJH
B TEXHHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeNEBUICHU. Pannonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckre ycTpoMCTBa M MPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIE
MHCTPYMEHTHI, yJIbTPa3BYKOBasi IMATHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBanue U pacIpOCTPaHEHHE MOMEPEUHBIX U IPOJIOTBHBIX BOJIH.

KonebGmromeecst Teo kKak MICTOYHUK 3BYKA.

HaGmronenne orpakeHust U IpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne untepdepeHunn u 1uppakin MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne cBA3uM TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJI0N U
4acTOTOM KoJieOaHuH.

HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJH:  OTPa)XKCHHE,
npesioMyIeHUe, Moaspu3anus, udpakuus, UHTephepeHIIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. I[IpsamMonuHelrHOE pacnpOCTpaHEHHUE CBETa B
ogHOpoaHoOuU cpexne. JIyu ceera. ToueuHbIi HCTOYHHUK CBETA.

OTtpaxkenue cBeTa. 3akoHbI OTpaxkeHus cBeTa. [locTpoeHue n3obpakeHuit
B IJIOCKOM 3€pKaJe.

[Ipenomyienne cBeta. 3akOoHBI TIPEJIOMJIEHUS CBeTa. AOCOIIOTHBIN
nokazatenb npeaomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHpiii yroiu
MIOJIHOT'O BHYTPEHHETO OTPaKEHUS.

Hucnepcust cBeta. CloXKHBIN cocTaB Oenoro ceera. L{ger.



ColOuparomue W paccewBaroIive JUH3bl. ToHKass JuH3a. DOKycHOE
paccTosiHUE W ONTHYECKasl CHiia TOHKOW JuH3BL. [locTpoeHune n3oOpakeHuil B
coOMparNMX W pacceuBarOIIUX JuH3aX. Dopmyna TOHKOW  JIMH3BI.
YBenuueHue, 1aBaeMoe JIUH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. HMutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAaKCUMyMOB M MHHMMYMOB B HHTep(EepeHIIHMOHHOM
KapTUHE OT ABYX CHH(}A3ZHBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuusa csera. Judpakmuonnas pemérka. YcinoBue HaOIIOIEHUS
[JIABHBIX MAaKCMMYMOB I@pU TNAaJ€HUU MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TU(PaKITMOHHYIO PEIIETKY.

[Monmspuzanus ceera.

TexHuueckne ycTpoHCTBA M NPAKTHUUYECKOE IMPUMEHEHHUE: O4YKH, JyIa,
doToanmapar, TPOSKIIMOHHBINA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OnTHKa, TU(PPaKITMOHHAS PEIETKA, TOISPOUI.

Jlemoncmpayuu

[IpsiMonuHEelHOE pacnpoCTpaHEHUEe, OTpPaKEHUE U MPEIOMJICHUE CBETA.
Onrtuyeckue npudopsI.

[TonHoe BHyTpeHHEE OoTpaxkeHue. Moienb CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habnronenue natepdepeHinm ceTa.

HaGmronenne nudpakuuu ceera.

HaGnronenue nucnepcuu ceera.

[Tonydyenue cekTpa ¢ MOMOLIBIO TPU3MBI.

[lonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKU.

HaGmtonenue nonsipusaiuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3Mmepenne nmokazarens NpeaIoMIICHHS CTEKIIA.

Hccnenosannie cBOMCTB M300paXeHUH B JIMH3AX.

HaGmonenue nucnepcuu ceera.

Pa3zznesn 6. OcHOBBI cIeMAJILHON TEOPUH OTHOCUTEJIBbHOCTH

['paHunbl  OpUMEHMMOCTH  KJIacCHMYecKOoM  MexaHuku. [locTynaTsl
CHEUaIbHOW TEOPUU OTHOCUTENBHOCTH: MHBAPHUAHTHOCTh MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHIIITEHHA.

OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEUIEHHE  BpPEMEHU U
COKpAIeHHUE JUIMHBI.



9H€pFI/I$I U UMITYJIBC peHHTHBHCTCKOﬁ qaCTHUILBI.

CBsA3b Macchl C DHEPrueid M UMIYJIbCOM PEIATUBUCTCKOW YaCTHUIIBL.
DHEpPrus MoKosl.

Pa3nea 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyna [lmanka cBa3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTie U uccienosanue Goroddpdexra. Ombitel A. I'. Cronerosa.
3akonbl dotorddexra. YpaBHenue DvinmTerHa mis dpotorddexra. «KpacHas
rpa"uma» ¢orodddexra.

JlaBienue ceera. Onbitel I1. H. JIeGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: (POTODIEMEHT,
doTtomaTauk, comHeyHas 6arapesi, CBETOAUOI.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IIJIACTHHOM.

UccnenoBanue 3akoHOB BHelHETo GoTodddexra.

Cseronnon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OnbiTel Pe3epdopia mo paccessHuio o -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctynatsel bopa. M3mydenue u mornoieHue
(OTOHOB MpH MEPEeXo/ie aroMa C OJHOIO YPOBHSI 3HEPruu Ha Apyrou. Bumbl
crekTpoB. CIIEKTp YPOBHEH SHEPIUU aTOMa BOJAOPOJA.

BonHoBeie cBoiictBa uactul. Bomnel ne bpouna. KopmyckynspHo-
BOJIHOBOU JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckue yCTpOMCTBA U INPAKTUYECKOE INPUMEHEHHUE: CIEKTPajbHbIN
aHau3 (CIEeKTPOCKOI), Jiazep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OnpeneneHue IJIMHBI BOJHBI Ja3epa.

HaGmonenne nuHeM4aThIX CIEKTPOB U3TYUCHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HaGmronenue nuHevaToro crekrpa.

Tema 3. Amomnoe a0po



DKCIIEPUMEHTBI, JOKA3bIBAIOIINUE CIOXKHOCTh CTpOoeHUs siapa. OTKphITHE
pamuoaktuBHOCTH. OmnbiTel  Pe3epdopma 1mo  ompeneneHur0  cocTaBa
pamuoakTuBHOTO u3NydeHus. CBoiicTBa anb(da-, Oera-, TamMma-U3IyYCHUS.
BnusiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIPOTOHA M HelTpoHa. HykionHas Mojens sapa ['elizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3orornsl.

Anbda-pacman. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacman. ['amma-
U3NlydeHue. 3aKOH paAruoaKTUBHOTO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccsl aapa.

Snepnbie peakuuu. [lenenre u cUHTE3 s1I€Ep.

Anepnseiii peakrop. TepmosaepHsiii cunTe3. [IpobieMbl W TepCrIEeKTUBBI
SAJIEPHON SHEPreTUKU. DKOJIOTMUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMU JIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHbIE B3aHMMOJICHCTBUSA. EMMHCTBO (DH3WYECKOW KapTHUHBI
MHpa.

TexHnuecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: JO3UMETD,
kamepa BunbcoHa, sinepHblil peakTop, aToMHas Oomo0a.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOIUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Paszpnen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPUIMKH

Ortanel pa3BuTUs acTpoHOMuM. [IpuknagHoe W MHUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMMUH.

Bun 3Bé3gH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBIOKCHUE.

ConHeuHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTouHuk sHeprun ConHIA U 3BE3N.
3BE3bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlnarpaMma «CHEKTPAIbHBIA KJIACC —
CBETUMOCTB». 3BE3/IbI TJIABHOM IMOCJIEJOBATSIHFHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» IS 3BE3/] TJIABHOM MOCJEA0BATEIbHOCTH. BHYTpEeHHEE CTpOEeHUE
3BE31. COBpEMEHHBIE MPENICTABICHUS O MPOUCXOXKACHUU U 3BoIoIMU ConHIa
U 3BE3J. DTallbl )KU3HU 3BE3]I.

Mueunsiii [1yTe — Hama [Nanaktuka. [Tonoxenune u asuxenue CoiHIAa B
lNamaktrke. Tunbl ranakTuk. PaguoramakTuku u KBazapbl. UEpHBIE IBIPHI B
sIApax TajaKTHUK.



Bcenennas. Pacmupenne Bceenennoil. 3axkon Xa060na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeukToBoe u3nydeHue.

MacmrabHas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGmonenus HEBOOPYKEHHBIM IJ1a30M c UCITIOJIb30BAHUEM
KOMIIBIOTEPHBIX  TMPUJIOXKEHUW [JIsl  OMpEACNICHUs] TOJOXKEHUS HEeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/1usi CeBepHOro MoyIapus u
SIPKUE 3BE3/BL.

Ha6monenus B Teneckomn Jlyasl, uranet, Mieanoro [lytu.

O6o0maroiee NOBTOpeHne

Ponp ¢u3ukum u acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOH,
COLIMATbHON M STHYECKOM cdepax NesATEIbHOCTH YeNOBEKa, pOJib M MECTO
GU3MKM W acTPOHOMHUHM B COBPEMEHHOMW HAay4YHOHW KapTUHE MHUpA, POJb
¢dusnueckoit Teopun B GOPMHUPOBAHUY TPECTABICHUN O (U3HUECKONW KapTHHE
MHUpa, MECTO (PHU3NYECKOW KApTHHBI MHUpA B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJIE.

MesxknpeaMeTHble CBA3H

Nzydenune xypca ¢puzuku 6a30Boro ypoBHS B 11 Kitacce oCyIecTBISIETCS C
Y4ETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu MaTeMaTHKH,
OMOJIOruu, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemmnule nonsamus, CBSI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBJIEHUE, HaY4YHbIA (PaKT, TUIOTE3a, PU3HUECKasi BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHUE CUCTEMBl YPaBHEHHH, TPUTOHOMETPUYECKHE
GyHKUIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJMHAT,
CIIOKEHUE BEKTOPOB, NPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKIUI, NpU3HAKU
MoJ00Usl TPEYroJIbHUKOB, ONpEAENeHUE IUIOMAAN IUIOCKUX (QUryp u oobéma
TEN.

buonozus: snexkrpuyeckue SBIEHUS B JKMBOM MpHUpOAE, KojeOaTelbHbIe
IOBWKEHHUSI B JKUBOW NIPUPOAE, ONTHUYECKUE SIBICHUSA B JKUBOU IPUPOJE,
NEUCTBHUE PAIUALIMU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpHUCTaJUIMYecKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl OO0pa3oBaHUA KPUCTAIUIMYECKOM  PEIIETKH,
CIIEKTpaJIbHbIA aHAJIU3.

l'eocpaghusi: MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MATrHUTHBIX DY,
doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.



Texunonocusi: nUHUU QJICKTpoIicpecaad, IrCHEpaTop IICPEMCHHOI'O TOKa,
QJCKTPpOABUTATCIIb, MHAYKIIMOHHAA IIC€Yb, paaap, paI[I/IOHpI/IéMHI/IK, TCJICBU30D,
AdHTCHHA, TCJ'IC(I)OH, CBI’I-HC‘IB, HpOCKHHOHHBIﬁ arIrapar, BOJIOKOHHAs OIITHKA,
COJIHCYHAaA 6aTape;I.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OGPA30OBAHUA

OcBoenne ydeOHOro mpeamera «®Du3mka» Ha YpOBHE CpEIHEro OOIIero
oOpazoBanus (0a30BbIi  ypOBEHb) [OHKHO OOECTEUYHTh  JOCTHKEHUE
CJICTYIOIUX JTUYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIBHBIX
pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHoro mpeamera «Duznkay
JIOJKHBI OTpaXkaTh TOTOBHOCTD 5 CIHOCOOHOCTH 00yyJaromuxcs
PYKOBOJICTBOBAaThCSA C(HOPMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUCHTAIMM, TO3UTHUBHBIX BHYTPEHHHUX YOCKICHUIA,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITa JEITEIBHOCTH B IIPOLECCE
peann3alry OCHOBHBIX HAIPABJICHUM BOCIUTATENBHOM IEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOrO BOCIIMTAHUSA:

chopMHUPOBAHHOCTh  TPAXKIAHCKOW  TMO3UIMM  OOYy4YalOIIeTocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJ€HA POCCUICKOro OOIIECTBa;

OPUHATHE TPAAUIMOHHBIX OOIIEUYETOBEYECKUX TYMAHUCTUYECKUX U
JNEMOKPAaTUYECKNX IEHHOCTEN;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHONU OpraHU3allNY;

YMEHHE  B3aUMOJICHCTBOBaTH C  COLUUAJIBHBIMU  WHCTUTyTAMH B
COOTBETCTBUHM C UX (DYHKIUSIMU U HA3HAUCHUEM,;

FOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOopMUPOBAHHOCTH POCCUNCKOU IrPaK1aHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA,;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHUXEHHIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUUECKOTO TTOBEICHNUS;

CIOCOOHOCTh OIICHUBAThH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESATENbHOCTUA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUMUBOTO OYAYIIETO;



4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs OSCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3UICCKON HAYKE;

5) TPy/10BOro BOCIIUTAHUS

UHTEpPEC K pa3lInuHbIM cdepam npodhecCuOHATBLHON eITeTbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (PU3MKOW M TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBIN
BbIOOp Oyaymiel mnpodeccuu W peaau3oBbIBAaTh COOCTBEHHBIC >KU3HCHHBIC
TUTaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpPa30BaHUIO B
obsacTu PU3MKK HA MPOTIKECHUH BCEH KU3HMU;

6) 3K0J10rH4eCKOro BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYphI, OCO3HAHHE TII00aTBLHOTO
XapakTepa IKOJIOTHIECKUX MPoOIIeM;

IJTAHUPOBAHUE W OCYIIECTBICHUE JCUCTBUUA B OKPYKAIOWIEH Cpelie Ha
OCHOBE 3HAaHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEIOBEYECTBA,;

pacIIMpeHre OMbITa JACATEIHHOCTH IKOJOTHYECKOW HAMPABICHHOCTH Ha
OCHOBE UMCIOIINXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT 0 TO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHE IICHHOCTH HAy4YHOH JESATEIHbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHUs (OU3UKH  OCYIIECTBIATh TPOSKTHYIO ¥  HCCIIEIOBATEIHCKYIO
NEeSTENHbHOCTh NHIUBUYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA
ba3oBble Jornyeckue aemcTBus:
caMoCTOsITeIbHO  (OpPMYIUpPOBATh U aKTyallU3UpOBaTh  IPoOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpEeAEsATh LENU ACATEIIBHOCTH, 3aJaBaTh MApAMETPbl U KPUTEPUU HX
JIOCTHKCHUS,
BBIBJISITH 3aKOHOMEPHOCTH W MOPOTHUBOPEUYHS B PpacCMaTPUBAEMbBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTepHalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JICSTEIBbHOCTb, OILICHUBATh COOTBETCTBHUE
pe3yJIbTaTOB LIEJISIM, OLICHUBATh PUCKU TMOCJICICTBUN 1€ TEIbHOCTH;



KOOPJAMHUPOBATh U  BBINOIHATH pabOTy B YCIOBUSIX pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBnble uccienoBarejbCcKue 1eMCTBYS .

BJIaJIETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUYEBBIMU MOHATUSIMU U METOAAMHU
bu3MYecCKol HAYKH;

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIILCKON u IIPOEKTHOM
NEATeIbHOCTH B 00JlacT  (U3UKH, CIHOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJIOB  pelieHus 3amad  (U3UIECKOro
coAepKaHusl, TPUMEHEHUIO PA3JIMYHBIX METOI0B MTO3HAHUSI;

BJIQJICTh BHUJAMHU JEATCIBHOCTA 10 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTallii, MPEoOpa30BaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYaIUAX, B TOM YUCJIC TIPH CO3AaHUN YICOHBIX ITPOCKTOB B 00JaCTH (PU3HKWU;

BBIABIISITh MPUUYUHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIu3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAaXOJAUTh apryMEHThI IS JOKa3aTelIbCTBa
CBOUX YTBEPKJICHHUM, 3a]]aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHHUS;

aQHAJIM3UPOBATh IMIOJYYEHHbIE B XOJE€ PpEIICHUA 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OIICHHWBATh WX JIOCTOBEPHOCTb, IMPOTHO3UPOBATH HM3MEHCHHE B
HOBBIX YCJIOBUSIX;

CTaBUTh M (POpMyIHPOBaTH COOCTBEHHBIC 3aJa4d B 00Opa3oBaTEIBLHOMU
JESTEIBHOCTH, B TOM YHCJIE TIPH U3YYECHUU (DU3UKH;

JaBaTh OLICHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OMbIT;

yMETh TMEPEHOCUTh 3HAHUA 1O (U3MKE B MPAKTUYECKYIO OOJaCTh
KU3BHEICSITEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00I1acTel;

BBIJIBUTATh HOBBIC UJICU, MIPEJjIaraTh OPUTHHAIBHBIC TTOAXOAbI U PELICHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

Pab6ora ¢ undgopmaumeii:

BJIAJIETh HABBIKAMH TOJIyuyeHUs WHOOpManuu (HU3NYECKOTO COACpPKaHUS
13 UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSITEILHO OCYIIECTBISATh MTOUCK, aHAJIU3,
CHUCTEMATH3alUI0 U MHTEPNpeTalnio HHQOpMalMKU pa3IMuHbIX BUAOB U (popMm
peICTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTH HH(OPMAITUY;

UCIIOJIB30BaTh CpeJICTBA HMH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B pelieHuu KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX u
OpraHU3aIMOHHBIX 3a7a4 ¢ COONIIOJIeHUEeM TPeOOBaHUN APPrOHOMUKHU, TEXHUKU
0€301acCHOCTH, TUTHUEHBI, PeCypcOoCOEpeKeHHs, TTPABOBLIX U ITUUYECKUX HOPM,
HOPM MH(GOPMAIMOHHON 0€30MacHOCTH;



co37aBaTh TEKCThl (PU3MUYECKOTO COAEpP>KaHUS B pa3IMyHBIX (opmaTax C
yu4€TOM Ha3HAyeHUs MHPOpPMalUM W ILEJINEBOW ayAUTOPHUH, BBIOUpAs
ONTUMAJIbHYIO (POPMY MpEACTABICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

OCYIIECTBJIATh OOIIEHWE Ha ypokKax (U3UKK HW BO BHEYPOUHOU
NEeATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMd W CMST4arh
KOH(DJIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

NOHMMAaTh W  HKCHOJIb30BaThb  IPEUMMYIIECTBA  KOMaHIHOW U
WHIUBUIYaITbHON pabOTHI;

BBIOMpATh TEMATHKY W METOJbI COBMECTHBIX JEUCTBUI C y4&€TOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YJ€Ha KOJIJIEKTHBA;

OpUHUMATh I1€IM COBMECTHOM JESTEIbHOCTH, OpPraHu30BbIBAaTh U
KOOPJIMHUPOBATH JICMCTBUA MO €€ JOCTHMIXKCHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacrpenensiT pojau C Y4€TOM MHEHHMI YYaCTHUKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OIICHMBATh KA4e€CTBO CBOETO BKJAJa M KaXKIOr0 y4acTHHUKAa KOMAaHIbl B
oO1IMii pe3ynbTat 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TPOEKTHI, OIEHUBATh HUJEU C MO3UIUU HOBU3HHBI,
OPUTHMHAIILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUUECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryisiTuBHbIC yHUBepcaJbHbIe Y4eOHbIE 1eHCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  TIO3HABATEIBHYIO JIEATEIBHOCTh B
obmactu (U3MKKM U ACTPOHOMUH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 3a]aUH;

CaMOCTOSITEIbHO COCTABJISATH IJIAH PEIICHUS PACYETHBIX U KAUYECTBEHHBIX
3a/1a4, TUIAaH BBITIOJIHEHUS NPAKTUYECKON paboOThl C y4E€TOM HMEIOIHNXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEATIOUYTCHH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuiupsiTh  paMKd  y4eOHOTO TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHNH;



JeNnaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBCHHOCTb 32 PCILICHHUC;

OIICHMBATh PUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO 3PYAUIMU B 00JIACTH
(¢u3MKU, TOCTOSHHO TIOBBINIATH CBOW OOpa30BAaTENbHBIA M KYJIbTYPHBIN
yYPOBEHb.

CaMOKOHTPOJIb, IMOUMOHATbHBII NHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JEATEIHHOCTD,
OILICHUBATh COOTBETCTBHE PE3YIbTATOB IIEJISIM;

BJIQJIeTh HABBIKAMHM  TIO3HABATENBHOW pedJeKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JIEWCTBUIA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTaTOB U
OCHOBAHMU;

UCTIONIb30BaTh TpHUEMBI pedIEKCUH 11 OICHKU CHUTYyalluH, BBIOOpA
BEPHOTO PCIICHUS;

YMETh OIIEHWBATh PUCKA M CBOCBPEMEHHO MPUHUMATh PEHICHUS 10 UX
CHU)KCHHIO;

NPUHAMATh MOTHUBBI W ApPTYMEHTHI JPYTUX TPU aHAIH3E PE3yJbTaTOB
NeSTETHHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOW HEJOCTATKH W IOCTOUHCTBA;

NPUHAMATh MOTHUBBI W apTyYMEHTHI JIPYTUX TPU aHAIH3E Pe3yJbTaTOB
NeSTETHHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporiecce mocTHREHUS TMYHOCTHBIX PE3YJIBTATOB OCBOSHUS ITPOTPAMMBI
no Qusuke aJg YpPOBHSA CpeaHero ooiero obOpa3oBaHus y 0Oydarolmuxcs

COBEPIIEHCTBYETCS AMOIMOHATBLHBIH WUHTEIIEKT, MIPEATOIar afOIIHA
c(hOpMUPOBAHHOCTb:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CHOCOOHOCTh  TMOHUMAaTh  CBOE

ASMOIIMOHAJILHOE COCTOSIHME, BUJETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM
SMOIMOHATILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAaHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBAThC K
ASMOIIMOHATIBHBIM HW3MEHEHUSIM U MPOSBIATH THUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIOLIEH CTPEMJIEHUE K TOCTHXKEHUIO LIETTU
U ycrexy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/S U3 CBOMX
BO3MOXXHOCTEH;



OMIIATUHU, BKJIIOYAIONICH CIIOCOOHOCTh TMOHMMATh 3MOIMOHAIBHOE
COCTOSIHME JPYTMX, VYUYWUTHIBAaTh €ro TP  OCYIIECCTBICHHH OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPSKHBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIOYAIONINX CIOCOOHOCTh  BBICTpaMBaTh
OTHOIIIEHUS C APYTUMHU JFOABMH, 3200TUTHCS, POSIBIIATE HHTEPEC U pa3pemaTh
KOH(JIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xonmy obyuenust B 10 kj1acce npeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATH Ha MPUMEpPAX POJb U MECTO (PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUpPA, B PA3BUTHU COBPEMEHHOM TEXHHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKOU JI€ITETbHOCTH JIOJIEN;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (DU3UIECKUX MOJIEICH:
MarepualibHas TOYKa, MHEpUUajdbHasg CUCTEMa OTCYETA, aOCOJIOTHO TBEPAOE
TEJ0, UICATbHBIN ra3, MOJEIN CTPOEHUS Ta30B, KUIKOCTEW U TBEPIABIX TeT,
TOYEUHBIN JIEKTPUUECKUH 3apsl MPU pelIeHnH (PU3NUECKUX 3a/1ay;

pacro3HaBaTh (hU3MYECKHE SBJICHUS (MPOLECChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJIEKYJISIPHO-KHHETUYECKON TEOPUH CTPOCHUS
BEIIECTBA W  JJEKTPOJWHAMUKU: PABHOMEPHOE UM  PaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE TMaJeHUE TeJl, JBWXKEHUE MO
OKPYXHOCTH, HWHEpLUs, B3auMoJeucTBHE Tel, AuPQy3us, OpOyHOBCKOE
JBIKEHHE, CTPOCHUE >KUAKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00bEéMa Tes MpU
HarpeBaHuM (OXJAXIECHHH), TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHACHCALMS,
[JIABJICHUE, KPUCTAJIM3AlHUsl, KHUIEHHE, BJIAXXHOCTh BO3JYyXa, MOBBIIICHUE
JABJICHUSI Ta3a NpU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b MEXKIY
rmapaMeTpaMH COCTOSHMS Tra3a B  H30MpoLeccaxX, dJJEKTpU3auus Tell,
B3aMMOJICUCTBUE 3apsI0B;

OMUCHIBATh MEXaHUYECKOE JBIKCHHE, UCTIONB3YS (DU3NUECKUE BEITUYUHBI:
KOOpJMHATa, MyThb, NEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tena, CHIA,
UMITYJIbC ~ Te€Ja, KUHETHYEeCKass  DSHEprusi, IMOTCHIMaIbHAsl  DHEprus,
MexaHuueckas paboTa, MeXaHWYeCKash MOIIHOCTh, MPU OMUCAHUM TPABUIBHO
TPaKTOBaTh (YU3UUYECKUN CMBICT HCIIOIB3YEeMbIX BEIUYUH, UX O0O3HAUCHUS U
€UHUILIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIIMUUHY
C APYTUMU BEIMYUHAMU;

ONUCHIBATh HU3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEMJIOBBIE SIBJICHHUS,
UCTIONB3YA (PU3NYECKHE BEJMYMHBI: JABJIEHUE Ta3a, TeMIlepaTypa, CpeaHss



KUHETUYECKasl SHEpPrus Xa0THYECKOTO JBUYKEHUS MOJIEKYI,
CpEeHEeKBaJpaTUyHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOIO
JBUTATElNd; TMpPU ONUCAHUU TMPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT
UCIIOJIb3YEMbIX BEJIWYHMH, UX O00O03HAYEHUS U €IUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEITUYMHAM;

ONMKCHIBATh  M3YyUYEHHBIE  DJIEKTPUUECKHE CBOMCTBA  BEIIECTBA W
AIEKTPUUECKHE SIBICHHUS (MPOIECChl), HUCHONB3Yyd (PU3NYECKHE BETUYUHBI:
AIEKTPUUECKUI 3apsifl, SIEKTPUIECKOE MoJie, HAPsHKEHHOCTD TOJIS, TOTEHITUA,
Pa3HOCTh TOTEHIIMAJIOB; MPH OMUCAHWUU MPABWIHHO TPAKTOBATH (HU3MYECKUI
CMBICIT HCIIONB3YEMBIX BEIUYMH, UX O0O3HAYCHUS W EIUHUIIBI;, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3WYECKYI0 BEIMYHHY C JIPYTUMHU
BEJIMYMHAMU;

aHaM3UpOBaTh  (PU3WYECKHE TPOIECChl U SABJICHUS, HUCHOJIb3Ys
¢usnueckre 3aKOHBI W TPHHIIUIBL: 3aKOH BcemupHOro Tsarotenws, |, 11 u Il
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUsT MEXaHUYECKOM DJHEpPruu, 3aKOH
COXpaHEHHs] UMITYJIbCa, IPUHIUIT CYNEPHO3ULIMKU CHUJI, MPUHIIUI PAaBHOMPABUS
MHEPIUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KHHETHUYECKYIO TEOPHIO
CTPOEHUS BEIIECTBA, a30BbI€ 3aKOHBI, CBSI3b CPEIHEW KMHETUYECKON SHEPrUu
TEIJIOBOTO JBUXKEHUSI MOJIEKYJ ¢ aOCOJIOTHOW TEMIIepaTypoil, MEepBhIi 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IIPU 3TOM PA3IHYATh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPAJKEHUE U YCIIOBUA (IPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHUUIBI JIEWCTBUS MAIlMH, OpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iMyaTh YCJIOBHUS MX O€30MaCHOTO MCIOJIb30BaHUSA
B IIOBCEIHCBHOM >KHU3HU;

BBIMIOJHATh SKCHEPUMEHTHl IO HCCIEIOBAHMIO (DU3UYECKUX SIBICHUN U
MIPOLIECCOB C MCMOJb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUMN, NMPU 3TOM
dbopmynupoBath mpobiieMy/3aadyy W TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTAHOBKY U3 MPEJIOKEHHOTO 00OpYyIOBaHUS, MPOBOAUTH OMBIT U
dbopMyITHUpPOBATH BHIBOIBI;

OCYHIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEpEeHUs (HU3MUECKUX BEIUYMH,
Opu 3TOM BBIOMpATh ONTUMAJIBHBIA CIOCOO W3MEPEHHsS] W HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIeIOBAaTh 3aBUCHUMOCTH MEXIYy (HU3NYEeCKUMU BEIMYMHAMH C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpOBaTh PE3yJbTATHI MOJYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B
BUJIE TaOIUIl U TpadUKOB, 1eNaTh BEIBOJBI IO PE3yJIbTaTaM HCCIIECIOBAHUS;



coOmro1aTh paBuiia 0€30MacHOTO TpyAa MpH MPOBEACHUHN HCCIETOBAaHUN
B paMKax y4yeOHOro SKCIEpUMEHTa, Y4eOHO-UCCIEI0BATEIbCKON U MPOEKTHOMN
NESTENbHOCTH  C  HCIOJb30BAHUEM  HM3MEPUTENIbHBIX  YCTPOHWCTB U
71a00paTopHOTO 000PYIOBAHUS;

pemiath pacy€THhIE 3aJa4d C SBHO 3aJlaHHON (DU3UYECKON MOJENbIO,
UCTIONBb3YA (PU3MYECKHUE 3aKOHBI M TMPUHLMUIIBI, HA OCHOBE aHajn3a YCIIOBUSA
3a/layu BBHIOMPATh (PU3UUYECKYIO MOJIENb, BBIACIATh (PU3MUYECKHE BEIUYHHBI U
dbopMyIbl, HEOOXOAUMBIE ISl €€ PElIeHUs, TPOBOAUTH PACUETHI M OIEHUBATH
PEANbHOCTD MOIYYEHHOTO 3HAYCHHS (PU3HUECKOM BETNYNHBI,

pemarthb KayeCTBEHHBIE 3a/lauu: BBICTPanBATh JIOTUYECKU
HENPOTUBOPEUMBYIO 1IETIOUKY PACCYXKICHUH C OMOPOW Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS,

UCTOJb30BaTh  MPU  PEHIeHMH  y4yeOHBIX  33Jad  COBpPEMEHHBIC
nHOOPMAITMOHHBIE ~ TEXHOJOTWWM  JJIi  TIOWCKa, CTPYKTYPHPOBAHUSA,
WHTEPNpPETallid W TPENCTaBICHUS y4eOHOWM W HAYYHO-TIOMYJISAPHOMN
uHQOpMaIMK, TOJYYCHHOW W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKHU
aHATM3UPOBATH MOTYyYaAEMYIO HH(DOPMAITHIO;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKHX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOIECCOB OKPYXKAIOLIErO0 MHpA, B
pa3BHUTHE TEXHUKHU M TEXHOJIOTHIA,

UCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3MKE B OBCETHEBHOU KU3HU
st obecriedyeHus 0€30MacHOCTM NpH  oOpalleHuu ¢ npubopamMu o
TEXHUYECKUMU YCTPOMUCTBAMH, JJIsi COXPAHEHHSI 3/I0POBbs U COOJIIOIEHHUS] HOPM
HKOJIOTMYECKOT0 TIOBEICHHSI B OKPYXKAIOLIEN Cpesie;

paboTaTh B TpYIIE C BBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPYIIbl, PALMOHAIBHO PacCHpeneNiaTh OO0S3aHHOCTU U
IUIAaHUPOBATh  JIESITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyallUsX, aJIeKBaTHO
OLICHMBATh BKJAJ  KaXJOro M3 YYaCTHUKOB TIpYNIbl B  pPEIICHUE
paccMaTtpuBaeMoi IpoOIEMBI.

K xonmy obyuenus B 11 kJjiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOMIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPaAX POjib U MECTO PU3UKU B (HOPMHUPOBAHUU
COBpEMEHHOW HAYYHOW KapTHHBI MHUpa, B Pa3BUTHUH COBPEMEHHON TEXHHKHU H
TEXHOJIOTUH, B MPAKTUYECKON JEATEIHHOCTH JIIOJIeH, LIETTOCTHOCTh U €JUHCTBO
du3ndecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI MPUMEHCHUS HW3YYEHHBIX (U3UUYCCKUX MOJICIICH:
TOUCYHBIM AJIEKTPUUECKUN 3apsiji, Jyd CBETa, TOUYEYHBIM HCTOYHHK CBETA,



sepHass MOJENb aToMa, HyKJIOHHAas MOJENIb aTOMHOTO sjipa TNpU PEIIeHUU
duznueckux 3anay;

pacno3HaBaTh (U3HUYECKHE SBICHUS (MPOIECChI) M OOBACHATH WX Ha
OCHOBE 3aKOHOB DJJIEKTPOJWHAMUKH M KBAaHTOBOW (DHU3MKHU: dBIEKTpUYecKas
IPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JCHCTBUS TOKA,
B3aMMOJICUCTBME  MAarHUTOB, JJEKTPOMATrHWTHAs  WUHIYKUHUA, JIeWCTBUE
MarHUTHOTO TIOJIA HA TMPOBOAHUK C TOKOM M JBIKYIIMMCS —3apsf,
AIEKTPOMArHUTHBIE KOJEOAHHWS W BOJHBI, MPSMOJMHEMHOE pPAacIpOCTpaHEHUE
CBETa, OTpaKeHHUe, MpejoMiieHrne, HHTepdepeHIus, Tudpakius U moaspu3anus
CBeTa, Iucrepcus cBeta, hoTodnekTpuueckuid 3pdexT (hoToaddexT), cBeToBOE
JaBJeHUE, BO3HUKHOBEHHWE JIMHEMYAaTOTO CHEKTpa aToMa  BOAOPOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAsl PaJOAKTHBHOCTD;

OMHCHIBATh W3yUYEHHBIC CBOMCTBA BEMIECTBA (IJEKTPUUCCKUE, MATHUTHBIE,
ONTUYECKHE,  JJICKTPUUECKYI0  MPOBOJMMOCTh  PA3NIMYHBIX  Cpea) |
AIEKTPOMArHUTHBIC SBIICHHS (IIPOIIECCHI), UCTIONB3Ys (PU3MUYecKre BETUUNHBI:
ANEKTPUUECKUH 3apsiJl, CHjla TOKA, DICKTPUUECKOE HAMPSHKEHUE, DICKTPHIECKOE
COTIPOTHBIICHHE, Pa3HOCTh IOTEHIIMATIOB, OJJIEKTPOABIDKYIAs cuia, paboTta
TOKA, WHAYKIMS MAarHATHOTO TMOJs, cuiaa Awmmepa, cuna Jlopenna,
WHIYKTUBHOCTh KATYIIKWA, JHEPTHS JJIEKTPUYECKOTO W MArHUTHOTO TIOJICH,
MEPUOJT ¥ 9acTOTa KOJIeOaHUW B KOJIEOATEITLHOM KOHTYpE, 3apsij U CHJIa TOKa B
mporecce TApMOHUYECKUX  DJIIEKTPOMATrHUTHBIX — KoneOaHwii, (OKyCHOE
PACCTOSIHMEC W ONTHYECKasl CHia JIMH3bI, IPU ONMUCAHUU TPABIIHBHO TPAKTOBATH
(GU3HUECKHUI CMBICT HUCIOJB3YyEeMBIX BEJIMYHMH, WX OOO3HAUCHUS W CIUHUIIHI,
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIONIME JaHHYI (U3UYECKYI0 BEIHYHUHY C
JIPYTHMH BEITMYNHAMH,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS M TMPOIECCHI, HCIOIL3YS
(¢u3HUECKHE BEIMYMHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETa, DHEPIHsl U UMIYJIbC (OTOHA, MEPUOJ TOIypacmajaa, dHEPTus
CBS3M aTOMHBIX sIIep, TPH OINMCAHWW TPaBUIBHO TPAKTOBATh (DU3WUYCCKUN
CMBICIT HCIIOJIB3YEMBIX BEJIWYWH, WX OOO3HAUEHUS W CIWHHUIIBI, YKa3bIBaTh
(GOpMyIIBI, CBS3BIBAIOIINE JaHHYH (U3WYECKYI0 BEIMYHHY C JPYTUMH
BEJIMYMHAMHY, BBIYUCIITH 3HAYCHUE (PU3MUCCKON BEIIMYUHBI,

aHAIM3UPOBAaTh  (PU3WYECKUE TPOIECCHI W SIBICHHUS, HCIOIB3YS
¢usndeckne 3aKOHBI M MPUHIUIBL: 3aK0H OMa, 3aKOHBI MOCIIEIOBATEIHHOTO U
napauieIbHOTO COSAMHEHHS TPOBOJHHMKOB, 3akoH Jxoyms—JleHma, 3akoH
AJIICKTPOMArHUTHOW WHAYKIMHM, 3aKOH MPSIMOJIMHEHHOTO pPacipOCTPaHCHUS
CBETa, 3aKOHBI OTPAKEHMSI CBETa, 3aKOHBI IMPEIOMJICHUS CBETa, YpaBHEHHUE
OiiamrTeiHa 11 Gorodddexra, 3aKOH COXpaHEHUS SHEPTHHU, 3aKOH COXPAHCHUS



UMITYJIbCA, 3aKOH COXpPAHEHHUs SJEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUs
MacCOBOT'0 YMCIia, MOCTYJaThl bopa, 3aK0H pajiioaKTUBHOTO pacmajia, Mpu 3TOM
paznuyaTth  CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCcKOe
BBIp@)KEHUE U yCIOBUs (TpaHUIIbl, 001aCTH ) IPUMEHUMOCTH;

ONpENENIATh HANpPABIEHUE BEKTOpA HWHAYKIUM MArHUTHOIO  MOJS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHua;

CTPOUTh M ONMUCHIBATH M300pa)KEHUE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM,
TOHKOM JTUH30M;

BBITIOJHATh SKCIEPUMEHTHI IO HWCCIEIOBAHHUIO (DU3UYECKUX SIBICHUN U
IIPOLIECCOB C MCIOJIb30BAHHEM IMPSMBIX U KOCBEHHBIX M3MEPEHHIl: MpPU 3TOM
dbopmynupoBath mpobieMy/3agady W THUIOTE3y YyYeOHOro SKCIEePUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO 00OpYyIOBaHUS, MPOBOAUTH OMBIT U
dbopMynHpOBaTH BHIBOJIBL

OCYILIECTBJISITh MPSMbIe M KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH,
OpU 3TOM BHIOMpATh ONTHUMAJBHBIM CHOCOO M3MEPEHHS U HCIOJIb30BaTh
M3BECTHBIE METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHNUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIOIb30BAHUEM
NPSMBIX H3MEPEHMI: NPH 3TOM KOHCTPYMPOBAaTh YCTaHOBKY, (DMKCHUPOBATH
pE3yJIbTAaThl MOJYYEHHON 3aBUCUMOCTU (PU3UYECKUX BEJIUYHMH B BHJIE TAaOJIUL U
rpaduKoB, AeyaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHUS;

coOroaTh IpaBuiia 0€30MaCHOTO TpyAa MpH MPOBEACHUHN HCCIEJOBAHUN
B paMKax y4yeOHOro 3KCIIEpUMEHTa, YUYEOHO-HCCIEJ0BATEIbCKON U MPOEKTHON
NESATENbHOCTH  C  HWCIOJB30BAHUEM  H3MEPHUTEIBHBIX  YCTPOMCTB  H
1a60paTOPHOro 00OPYAOBAHUS;

pemiarb pacy€THbIE 3aJaud C SBHO 3aJaHHONM (PU3MYECKOH MOMEIbIO,
UCIOJIb3Ysl (PU3MYECKHE 3aKOHbl M MPUHLMIBI, HA OCHOBE aHajau3a YyCIIOBUSA
3a/layd BBIOMPATh (PU3NYECKYIO MOJIENb, BBIACNIATh (PU3MUYECKHE BEIUYUHBI U
(GopMyIbl, HEOOXOAUMBIE JUIsl €€ pEelleHUs, TPOBOJUTh PACUEThl U OLIEHUBATH
peaNbHOCTD MOIYYEHHOTO 3HaUeHUs (PU3UUECKOM BEIMUNHBI;

pemarb KaueCTBEHHbIE 3a/layu: BBICTPanBATh JIOTUYECKU
HENPOTUBOPEUMBYIO LIETIOUKY PACCYXKICHUN C OMOPON Ha M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS;

UCIIOJIb30BaTh ~ NpU  pelIeHuH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
UH(POPMAIIMOHHBIE  TEXHOJOTUHU JUTST MIOKCKa, CTPYKTYpPUpPOBaHUS,
UHTEpIpETalliid M MpPEJCTaBiIeHUs y4yeOHOM U HAyYHO-TIOMYJSPHOM
uHbOpMaIMK, TIOJYYEHHOM M3  Pa3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHAIM3UPOBATH MOTYyYaEMYI0 HH(DOPMAIHIO;



OOBSCHATh TPHHIMITBI JCHCTBUS MAIlIMH, TPUOOPOB M TEXHHUYECKHUX
YCTPOKMCTB, pa3auyaTh YCJIOBHS WX OC€30MaCHOTO  HCIIOJIb30BaHUS B
TIOBCCTHCBHOM JKU3HM,

OPUBOJUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (DU3UKE B TTOBCEAHEBHOM KU3HU
I obecrieueHus 0€30MAcCHOCTH MPpU  OOpallleHHH ¢ TpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHUS 3/I0POBbI M COOIIOICHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH Cpeie;

paboTaTh B TpYIIE C BBIMIOJHEHHEM PA3JIMYHBIX COIUATBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO pPAaCHpPENesTh OOS3aHHOCTH WU
IUIAHUPOBATh  JICITEIbHOCTh B  HECTAHJAAPTHBIX CHUTYyalUsX, aJIeKBATHO
OIICHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB TPYMIBl B  PEIICHHUE
paccMaTpruBaeMoOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (1ndpp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThl padoTbl
pecypchl
Paznen 1. PU3UKA U METOAbI HAYUHOI'O TIO3HAHUS
but6mmoreka [JOK
1.1 ®du3uKa 1 METOIbl HAYYHOTO TMO3HAHMS 2 httos://m.edsoo.ru/7f41bf72
Hroro 1o pazmeny 2
Paznen 2. MEXAHUKA
bubnuoreka [IOK
2.1 K 5
HHeMaTHid https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
22 Huriamiia ! https://m.edso00.ru/7f41bf72
bubnuoreka [IOK
2.3 6 1 1
SAKOHBI COXpAHCIHS B MEXaHie https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
' TCOPUH https://m.edsoo.ru/7f41bf72
Bbubnuoreka [JOK
2 1 1
3 OCHOEBEI TepMOAMHAMIKH 0 https://m.eds00.ru/7f41bf72
3.3 ArperatHbie COCTOSIHHSI BEIIECTBA. 5} bubnmoreka [JOK



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

®da30BbIC IEPEXObI

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

Hroro no pazgeny 24
Paznen 4. DJIEKTPOJANHAMHUKA
bubnuorexa [JOK
4.1 1
UICKTpOCTATHI 0 https://m.edsoo.ru/7f41bf72
49 [TocTositHHBIN 3N1eKTpUYeCKUid TOK. TokH 12 bubnnorexka HOK
' B PasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PesepBHOE Bpemst 2
OBILEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne ni/m P Konrpoabubie | IIpakTuyeckue (1ndpp )
NMporpaMmbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. 9JIEKTPOJANHAMUKA
11 MarunuTtHO€e noJie. DIeKTpOMarHuTHAs 11 1 3 bubmmotexka [JOK
' WHIYKIUS https://m.edso0.ru/7f41c97¢c
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHnuecKre U 3JIEKTPOMarHuTHbHIE bubnmnoreka [JOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97¢
59 MexaHn4uecKre U 3JIEKTPOMArHuTHHIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBBI crieUaNbHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHTEIBHOCTH https://m.eds00.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA

4.1 DJIEeMEHTHI KBAaHTOBOM ONITUKU 6 bubmuorexa [JOK



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/7f41c97¢c

bubmuorexa [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmnorexa [JOK
4.3 A 5
TOMHOE AP0 https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 15

Paznen 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPO®U3NKU

5.1 DJIEMEHTHI aCTPOHOMUHU U aCTPOPUZUKHI 7 Eggﬁﬁf&ifﬁ}; £41c97¢
Hroro mo pazgeny 7
Paznen 6. OGOBLIAIOLEE IOBTOPEHUE

6.1 O06o0maroree MOBTOPEHUE 4 EITIZHE;T:;(S?)(])—EOU% £41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 68

[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

ITIOYPOYHOE IIVTAHUPOBAHHUE

10 KUJIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabusbie | IlpakTnueckue
n/n Bcero U3ydeHUusi | oOpa3oBaTebHbIE
padoThbl padoTbl
pecypchl
du3uka — Hayka 0 IpUPOJE.
1 Hayunsie M@TZ;BI HO?I))H;)HI/IH 1 bubnnotexa LIOK
= https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEero MUpa
Ponb 1 mecTo ¢usuku B
OPMHUPOBAHUU COBPEMEHHOMN
2 gap HOI;“I KapTHUHBI 1\/?1/1 a, B 1 bubmmorexa [TOK
yi P . pa, https://m.edsoo0.ru/ff0c33e6
MPaKTUYECKON JIEATETbHOCTH
Ionei
MexaHudeckoe ABUKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUUECKOTO 1 bubmmorexa [JOK
nsuxkenus. [lepemerenue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE

4 PaBHOMEpHOE NpSMOIMHEWHOE 1 bubnuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MPSAMOJIMHENHOE 1 bubmuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoiHOE MafieHne. Y CKOpeHue 1 bubnmoreka [JOK
cBOOOTHOTO TaICHUS https://m.edsoo.ru/ffoc39cc

7 KpuBonuneliHoe JBIKEHHE. 1 bu6muoreka [IOK



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
https://m.edsoo.ru/ff0c39cc

JIBr>KeHME MaTepuaIbHOU TOYKH 110
OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada

[IpuHIHAIT OTHOCUTEIBHOCTH

bubmuorexa [JOK

Nmnynec cuiibl. 3aKOH COXpaHEHUs

8 lamunes. MHepIManbHbIe CHCTEMBI
P https://m.edsoo.ru/ffOc3bes
otcuerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuna. [punnun
9 CYIEpIIO3UINH Cil. Bropou 3akoH bubmorexa HOK
yrep ’ P 5 https://m.edsoo.ru/ff0c3be8
HeroToHa a1 MaTepruaibHOW TOYKA
Tperun 3akoH HeroToHA 1151 bubnmnoreka [JOK
10
MaTepHaIbHbBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
11 Cuna tsxectu. lepast bubmmorexa [IOK
P https://m.edsoo.ru/ff0c3d00
KOCMUYecKasi CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koahpdumment
13 TpeHust. Cuiia COTPOTUBIIEHUS IIPU bubnuoreka [JOK
IBIKECHHUHU Tea B SKMIKOCTHU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoO€ U BpamareabHOE
JBUKEHHE a0COIIOTHO TBEPIOTO
14 tena. MomeHT cuibl. [lneuo cuiibt bubmmorexa [JOK
' ' B ' https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPIOTO
Tena
NMnynsc MaTepuanbHOM TOUKH,
Y P bubmuorexa [JOK
15 CUCTEMBI MaTEPUAJIbHBIX TOYEK.

https://m.edsoo.ru/ff0c43d6



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
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

HUMITYJIbCA. PeaktuBHOE JABHXKXCHHUC

16

PaGota 1 MOLITHOCTD CHITBI.
Kunernueckas sneprus
MaTepHuaabHOI Touku. Teopema 00
W3MEHEHNH KHHETHYECKOW SHepTUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUS.
[TorenumanbHast SHEPTUS YIIPYTO
ne(OpMUPOBAHHOU TPY>KUHBI.
[TorenumanbHas sHEPTUS TENa
BOJIM3M TOBEPXHOCTU 3EMITH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

TloTeHmansHEIE U
HENOTEHIMAJIbHbIE CHIIBI. CBI3b
paboTHI HEMTOTEHITUATBHBIX CHJI C
M3MEHEHHEM MEXaHNYECKOU
SHEPTHH CHUCTEMBI TeJl. 3aKOH
COXpaHEHHUS MEXaHUYECKOH
SHEPruu

bubnuoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas paboTa
«HccnenoBanue cBsi3u paboTHI
CHJIBI C UI3MEHEHNEM MEXaHUYECKOMH
SHEpIuH Tella Ha IpuMepe
pacTsHKEHHsI PE3UHOBOTO JKI'yTa»

20

KonTtponpeHnas paboTa 1o teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHHUKE)

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

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TEOpUU. BpOyHOBCKOE IBIKEHHE.

Huddysus

22

Xapakrep ABUKEHUA U
B3aNMMOJECHCTBHS YaCTHUI] BEIISCTBA.
Moenu cTpoeHust ra3os,
KUJKOCTEN U TBEPABIX TEI

23

Macca monekyn. KonnuectBo
Beniecta. [locrostnHas ABoraapo

24

TermnoBoe paBHOBECHE.
Temnepatypa u €€ U3MepeHue.
[lIxana temnepatyp Llenbcus

25

HUneansyelii raz B MKT. OcHoBHOE
ypaBuenue MKT

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

26

AOGcomoTHas TemrepaTypa Kak
Mepa CpeiHEe KHHETHYECKOU
SHEPTHH JIBMXKEHHS MOJIEKYIL.
YpaBHenue Menneneena-
Knaneiipona

bubnuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHa. I'a30BEIC 3aKOHBI

28

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]ly apaMeTpaMH COCTOSTHUS
pa3peKEeHHOTO ra3a»

29

H3onpoueccsl B UACANBHOM rase U
uX rpaduueckoe rnpeicTaBIecHIe

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Bnyrpennss sHeprus

Bbubnuoreka [JOK



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

TEPMOJAUHAMHYECKOW CUCTEMBI U
CIOCOOBI €€ U3MEHEHHSI.
KonudecTBo TemioTs u padoTa.
BnyrpenHss sHeprus
OJTHOATOMHOTO HJICaJTHHOTO Ta3a

https://m.edsoo.ru/ff0c5952

31 Buapl Tennonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5c36
VYV nenpHas TEIIOEMKOCTE BEIIECTBA.
39 KosmuecTBo TemnoTel npu bubnnorexka HOK
Terionepenave. AnnadaTHbII https://m.edsoo.ru/ff0c5¢c36
TpoIIeCcC
33 [1epBbIii 3aKOH TEPMOAMHAMUKH U bubnmnoreka HOK
€ro NpUMEHEeHHE K U30TpolieccaM https://m.edsoo.ru/ffOc5efc
HeoOGparumocTh mpo1ieccoB B
34 npupoje. Bropoii 3akoH bubmorexa HOK
https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKH
35 [Ipunuun nevictus u KIT/ bubnuoreka [IOK
TETIJIOBOYW MaIIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/
37 DKosoruyeckue npooaemMbl
TEIUIOPHEPTETUKHI
O06o0mmarmuii ypok
38 «MOHGKYHSIpHaS}I]p ¢u3uka. OCHOBBI bubmmorexa LIOK
https://m.edso0.ru/ff0c6938
TEPMOTUHAMUKI
39 KonTtponpsHas paboTa 1o teme bu6mmoreka [JOK

«MonexynsipHas ¢puznuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

TCPMOJUHAMUKN»

[TapooOpazoBanue u KOHACHCAIIHS.

bubmuorexa [JOK

40
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoOTHAS ¥ OTHOCHTEIIbHAS
41 BJIQXKHOCTh BO3/1yXa. HachleHHbBIM bubmorexa [IOK
yxa. B https://m.edsoo.ru/ff0c64d8
nap
Teepnoe teno. Kpucramnuueckue u
amMopdHbIC Teaa. AHU30TPOIHS
42 CBOI?((}”)[B KpHCTAJJIOB }Knp KHe bubmmorexa LIOK
P F AR https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHbBIE
MaTepuabl
[TnaBneHne U KpUCTAIUTU3AIHUA.
43 VenpHas TEII0TA TJIaBIICHUS bubmorexa HOK
s ' https://m.edsoo.ru/ff0c6708
Cyommmarust
bu6 OK
44 YpaBHEHHE TEIIOBOTO OajlaHca nommoreka [
https://m.edso0.ru/ff0c6820
DnexTpu3anus Ten. INeKTPUIeCKUU
45 3apsj. JIBa BUaa 3JIEKTPUYECKUX bubmorexa HOK
DA A P https://m.edsoo.ru/ff0c6bcc
3apsIoB
[IpoBOIHUKH, AUITEKTPUKH U
46 MOJIYIIPOBOIHUKH. 3aKOH bubmuoreka [IOK
COXpaHEHUS DIEKTPUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsiaa
B3aumonencrBue 3aps10B. 3aKOH
. . bubmuorexa [JOK
47 Kynona. Toue4HbIM 37€KTPUUECKUN

3apsij

https://m.edsoo.ru/ffOc6ced



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
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanpsis>k€HHOCTB 271EKTPUYECKOTO
nons. [IpuHnyn cyneprnosunun
BJIEKTPUYECKUX NoJen. JInnnn
HaNPsKEHHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

49

PaboTa cui a7eKTpoCTaTHIeCKOro
noiys. ITorenmman. Pa3zHocTts
OTEHI[MAIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBOgHUKM U JUDIIEKTPUKH B
ANEKTPOCTATUYECKOM TOJIE.
JysnexTpuueckas MPOHUIIAEMOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

o1

DnekTpoeéMkocTh. KoHnieHcaTop

bubnmmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DJIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCaTopa. DHEeprus
3apsKEHHOTO KOHJIEHCAaTopa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopnas padota "U3mepeHue
NEKTPOEMKOCTH KOHJEHcaTopa"

54

[IpuHIUII NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOITUPOBAIBHOTO
anmnapara, CTpyMHOTo MpUHTEpa.
DNeKTpoCcTaTUYECKas 3alluTa.
3azeMJIeHHE HIIEKTPONIPUOOPOB

55

DNEKTpUUECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akon Oma Jyist
ydacTKa Lenu



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

56

[NocnenoBarenbHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
poBOAHUKOB. JlabopaTopHas
pabota «M3yyeHue cMeranHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MomHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 1 mOJIHOU
(3aMKHYTOM) AJIEKTPUYECKOM IIETIH.
KopoTkoe 3ambikaHue.
JlabopaTtopHnas paborta «3mepenue
OJIC ucToYHMKA TOKA B €TO
BHYTPEHHETO COMPOTHUBIICHUS

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBnbiil ypok. KonTposibHas
paboTa 1o Teme
"DnexTpoauHamuka" /
Bcepoccuiickas mpoBepoyHas
pabota

bubnuoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«DNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabota

bubnuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHas IPOBOAUMOCTD
TBEP/IBIX METAJUIOB. 3aBUCUMOCTD
COITPOTHUBIICHHS METAIIJIOB OT
teMriepatypbl. CBEpXIIPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUN TOK B BaKyyMe.

62 CBoMCTBa IEKTPOHHBIX TyYKOB 1
[MomyrpoBOAHUKH, KX COOCTBEHHAs

63 U IIpUMECHas IPOBOAUMOCTb. 1 bubmoreka [JOK
CaouctBa p—Nn-niepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUUECKUN TOK B PACTBOPAX U

64 paciiaBax 3J€KTPOJIUTOB. 1 bubnmnorexka HOK
DIIEKTPOJIUTUYECKAS JUCCOIMALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B Ta3ax.

65 CaMOCTOSITENIbHBIN U 1 bubmorexa [JOK
HECAMOCTOSITEILHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
OnexTpuyeckue npuoopsl u

66 YCTPOMCTBA M UX MPAKTUYECKOE 1 bubnmnoreka [HOK
npuMeHeHue. IIpaBuina TEXHUKU https://m.edsoo.ru/ff0c86fc
0€30I1aCHOCTH
KonTponbeHas paboTa o teme

67 «Qnekrpocraruka. [locTosaHHBII 1 bubmuoreka [JOK
JIIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpelax»

68 PesepBubiii ypok. O6o0maromuit 1 bubmuoreka LIOK
ypox 1o remaMm 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosmyecTBo yacos DJIeKTPOHHbIE
] T /| BbI
Jl:‘/l'l Tema ypoka Bcero Kontpoabnpie | Hpakririeckue fI[:y:eHI/IH :)16[()1;2?)Bafenbﬂme
padoThbI padoThbI peCypesI
[TocTostHHBIC MarHUTHI U UX

1 B3auMoIeiicTBre. MarauutHoe 1mojJie. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHIYKIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW UHAYKIIMHU
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubmuoreka [JOK
B3aumonelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopnas pabora «M3yuenne

3 MaFHII:I)THOf")O noiﬂ KaTYI_HKI/Iy: 1 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBME€ MarHUTHOTO MOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuiia AMriepa.

4 JlaGopatopHas paboTa 1 1 bubnuoreka [JOK
«HccaenoBanue JeUCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBuE MarHuTHOTO MOJIS Ha
5 JBUKYITYIOCS 3apsSKEHHYIO 1 bubmmoreka [IOK

yactuy. Cuna Jlopenia. Pabora
cuibl Jlopenna

https://m.edsoo.ru/ff0c9df4



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

DNIeKTpOMAarHuTHasE MHYKITHSI.
[ToToX BEKTOpa MarHUTHOM
uaaykiuu. DJ1C uHAyKIuu. 3aKoH
3JIEKTPOMArHUTHOM UHIYKIIHH
®dapanes

JlaGopaTtopnas pabota
«HccaenoBanue sIBIICHUS
3J'IeKTp0MaFHI/ITHOI7I HUHAYKIOUWY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTtuBHOCTE. SBIeHUE
camounaykiuu. IJ1C
CaMOMHIYKIIUU. DHEPrus
MAarHUTHOTO TIOJIS KaTYIITKA C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoicTBa U ux
pPUMEHEHHE: IOCTOSTHHbIE
MarHHThI, JTE€KTPOMArHUTHI,
ANEKTPOABUTaTENb, YCKOPUTEIN
3JI€MEHTAPHBIX YACTHII,
WHIYKIIMOHHAs M1€Yb

10

Ob6o6maromuit ypok «MarautHoe
noJie. DNeKTPOMarHUTHAs

WHIYKIUSD)

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

11

KonTtponpeHnas paboTa 1o teme
«MaruurtHoOe 1nose.
DJEeKTpOMAarHUTHAs HHTYKIIUSD

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYCCKHE
Kosebanus. 'apMoHHuecKue

Bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KoJieOaHus. YpaBHEHUE
TrapMOHUYECKHIX KOJIeOaHUH.
[IpeBpamienue suepruu

13

Jlabopartopnas pabota
«MccnenoBanue 3aBUCUMOCTH
Tepuoa MaJibIX KoJieOaHu# Tpy3a
Ha HUTH OT JUTHHBI HUTH U MacChI

rpy3a»

14

KonebaTenpbHBIH KOHTYD.
CBOOOTHBIC IEKTPOMArHUTHBIC
KOJIEOAHUS B UIECAILHOM
KoJIeOaTeIbHOM KOHTY]E.
AHAJIOTHS MEXKTy MEXaHUYCCKUMU
U 3JIEKTPOMarHUTHBIMHU
KOJICOAaHHSIMHU

bub6mmoreka [JOK
https://m.edsoo.ru/ffOch820

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUU B HICATHHOM
K0J1e0aTeIbHOM KOHTYpe

bubnuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHne o 3aTyXaromMX
Kosie0aHusAX. BeIHYyKIeHHbIe
MeXaHUUYECKUe KoJeOaHMs.
Pe3onanc. BeinyxaeHHbIe
3JIEKTPOMArHUTHBIE KOJICOaHUs

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

17

IIepeMeHHBIN TOK.
CuHyconJaIbHBIN IEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

I[eI/IVCTBy'IOH.Iee 3HA4YCHUEC CUJIBI TOKA
1 HalIPsSOKCHUSA

18

Tpaucdopmarop. [IponsBoactso,
nepenaya u norpedieHue
JNEKTPUYECKOMN SJHEPTUU

19

VYCeTpoiCTBO M MPAKTHYECKOE
MIPUMEHEHHE ATEKTPUUECKOTO
3BOHKA, F€HepaTopa NEPEMEHHOTO
TOKa, JINHUH 3JIeKTpoIepeaady

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKH TTPU
MIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynbpTypa ucnosib3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHOU
KUZHU

21

MexaHnuecKkue BOJIHbI, yCIOBUS
pactipoctpanenus. [lepuon.
CKopocTh pacnpocTpaHeHHs U
JuliHa BOJIHBL. [lonepeunsie n
IIPOJOJIbHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocThb 3ByKa. [ poMKOCTB
3ByKa. BeicoTa ToHa. TemOp 3ByKa

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

23

DNEKTPOMAarHUTHBIE BOJHBI, UX
CBOHMCTBA U cKOpocCTs. Illkana
3JIEKTPOMArHUTHBIX BOJIH

bubnuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHuMnIBI paguoCBs3u U
TeneBusieHus. Pa3sutue cpeacts
cBa3u. Paguonokanusa



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

KonTtponsHas padora «Konebanus

Bbubnuoreka [JOK

25 Y BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHEHOE pacpoCTpaHEHHE
26 CBETa B OJTHOPOJIHOM cpejie. bubnmoreka [JOK
TodeuHbI HICTOYHUK cBeTaA. JIydu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBera. 3aKOHBI
27 oTpaxeHus cera. [loctpoenue bubmmorexa LIOK
5 https://m.edsoo.ru/ffOcd4e0
1300pakeHNH B IJIOCKOM 3epKajie
IIpenomnenue crera. [TonHoe
28 BHYTPEHHEE OTPAKECHUE. bubnmnoreka [JOK
[IpenenbHbIA yroJi MOJHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHUS
29 JlaGopaTtopHas pabora «3mepeHue bubnnoreka [JOK
MOoKa3aTesisi MPEeJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoeHue n3o0pakeHMA
30 B nuH3e. DopMyia TOHKOU JTMH3BI. bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue TUH3bI
JlaGopatopHas paboTa
31 «HccnenoBanue CBOMCTB
M300paXeHUH B JINH3AX)
Hucnepcus cera. CioxxHbIN
39 cocTaB Oenoro cBera. L[BeT.
Jlaboparopnas paboTa
«Habmogenne aucnepcun cBeTay
33 WnTepdepennus ceera. bubmuoreka [IOK

Hudpaxmus ceera.

https://m.edsoo.ru/ff0ced22



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
https://m.edsoo.ru/ff0ced22

Hudpaxuonnas pemeérka

HOHepeqHOCTI) CBCTOBBIX BOJIH.

bubmuorexa [JOK

34
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
Ontuueckue mpuOOPsI U

35 YCTPOMCTBA M YCIIOBUS UX
0€30MacHOT0 MPUMEHEHUS
['paHUIBI MPUMEHUMOCTH
KJIACCUYECKOW MEXaHHUKH. bu6mmoreka [IOK

36 -

[ToctynaTel cnenuaibHOW TEOPUHN https://m.edsoo.ru/ff0cf862
OTHOCHUTENILHOCTH
OTHOCUTENBHOCTD
37 OJTHOBPEMEHHOCTH. 3aMeIEHUE buémaorexa ITOK
P ' https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIllEHUE ITHMHBI
DHeprus u UMIYJbC

38 PENSATUBUCTCKOU YacTulibl. CBs3b bubnmnoreka [JOK
MacChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
OHeprus NoKos
KonTponpHast pabota «OnTHKa.

39 OCHOBEI CITEIHAJIBHON TEOPHH bubnnorexa LIOK

P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTU»

40 ®oronsl. opmyna [1nanka. bubmuoreka [JOK
DHeprus ¥ uMIynsc GoToHa https://m.edsoo.ru/ffOcfel6
OTkpbITHE U HCCIIEA0BAHNE Eu6 110K

noIMoTeKa

41 oto3ddekra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa

42 3akonbl poTtorddexra. YpaBHEHHE bubmuorexa [JOK



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

DunmrerHa s Gotodrddekra.
«Kpacnas rpanuma» porodddexra

https://m.edsoo.ru/ff0d015e

HaBnenune ceeta. OnbiTer I1. H.

bubnuorexa [JOK

43 JlebeneBa. XUMHYECKOE NEHCTBUE httos://m.edsoo.ru/f0d04a6
CBeTa
TexHu4ueckue ycTpoucTBa u

44 MPaKTUYECKOE MPUMEHEHHE:
(dboTormeMeHT, (HOTOIATIHK,
COJTHeUHas Oatapesi, CBETO MO/

45 Pemenne 3agay 1mo teme bubmorexa [JOK
«7E€MEHThI KBAHTOBOW OTITUKH» https://m.edso0.ru/ff0d0302
Monens atoma TomcoHa. OnBITEI

46 Pezepdopna o paccesauro o- bubnnoreka [JOK
yactuil. [Inanerapuast moaenpb https://m.edsoo.ru/ff0d091a
aToma

bubnuoreka [IOK

47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u norjoueHue

48 (OTOHOB IpHU HIepexo/ie aToma ¢ bubnuoreka [IOK
OJIHOT'O YPOBHSI DHEPIUU Ha JIPYroM. https://m.edsoo.ru/ff0dOafa
Bunel cekrpos
BousiHOBBIE CBOMCTBA YaCTHLI.
Bounb! ne bpouis.

49 KopnyckynsipHo-BOJIHOBOW bubmiorexa LIOK

https://m.edsoo.ru/ff0d0ca8

nyanu3M. CloHTaHHOE U
BBIHYKJICHHOE U3JIy4E€HUE

50 OTKpbITHE PAIUOAKTUBHOCTH. bubnmoreka [JOK



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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

OmnsiTel Pesepdopna mo
OIIPE/ICJICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYUCHUSA

https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, Oera-, raMma-
n3inydeHus. BiousHue
PaMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oTombl. Anbda-pacma.
DIJIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacrniazn. ['amMma-u3mydeHue

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI31 HyKJIOHOB B sijIpe.
Snepubie peakunu. SAnepHbid
peakrtop. [IpoGiiembl, IEPCIIEKTUBHI,
9KOJIOTHYECKHE aCTICKThI SACPHON
SHEPTETHKHU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTApPHBIE YACTUIIBI.
OTtkpbITHE TO3UTPOHA. MeTo bl
HAOIOJICHHS 1 PETUCTPAIIU
37eMEeHTapHbIX YacTtull. Kpyriubiii
ctos «DyHIaMeHTaIbHbIE
B3auMOJeHCTBUA. ENMHCTBO
($u3nYecKOU KapTUHBI MUpa»

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

55

Oransl pa3BUTHS aCTPOHOMHHU.
[IpuxnagHoe 1 MUPOBO33pEHUECKOE
3HAYEHUE ACTPOHOMMH. Bun
3BE€3aHOTO Heba. Co3Be3ausl, IpKHe



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE3/IbI, IUNIAHETHI, UX BUINMOE
nBrkenne. CollHeYHasI cucTeMa

56

Counne. CotHeyHass aKTUBHOCTb.
Wcroununk sneprun CoJiHIa U 3BE3]T

57

3BE3 MBI, NX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/bI TJIABHOU
MOCJIEIOBATEIbHOCTH. BHYTpeHHEe
ctpoenue 38€31. COBpeMEHHbBIE
MPEJICTABICHUS O MMPOUCXOKICHUU
U >Boronuu CoJiHIA U 3BE3

58

Muneunbid [Iyte — Haiia
["anaktuka. [lonoxenue u
newxkenue Comnna B ['amakTuke.
lNanaxtrku. YepHbie AbIPHI B A11pax
raJlakTUK

59

Bcenennas. Pas0Oeranue rajakTuK.
Teopus bosbioro B3peiBa.
PenukroBoe uznydenue.
MeraranakTuka

60

Hepemennsie mpo6aembl
aCTPOHOMMH

61

KonTposnpHas padoTa «neMeHTHI
ACTPOHOMMH U acTPO(UIUKI»

62

Ob6o6maromuit ypok. Ponb ¢pusuku
Y aCTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMATILHON 1
ITUYECKOH cepax IesTeTbHOCTH




YCI0BCKa

63

O6o6matomuii ypok. Poss 1 mecto
(U3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHUpa

64

O6o06maromuii ypok. Poib
(uznueckoit Teopuu B
(hopMUpOBaHUH TIPEICTABICHAN O
(bu3mYecKol KapTUHE MUpa

65

O6o6maromuii ypok. Mecto
(U3NIECKON KapTUHBI MHpA B
0011IeM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
NpEeJICTaBJICHUI O IPUPOJIC

66

PeszepBHbIi ypok. MaruutHoe mouie.

:‘)HGKTpOMaFHI/ITHaSI HWHIAYKIHA

67

Pesepsubiii ypok. Ontuka. OCHOBBI
CIEMAJIBHON TEOPUH
OTHOCUTEIIBHOCTH

68

Pesepnblii ypok. KBantoBas
¢u3nKka. DneMeHTbl aCTPOHOMUH U
acTpopU3UKU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl CPeHEro o0mero 00pa3oBaHus

10.1

JleMoHCTpHpOBaT, Ha MpPUMEPax poJib MU MECTO (HU3MKU B
(hopMHpOBaHUK COBPEMEHHON HAyYHOM KapTUHBI MUPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKM M TEXHOJOTHMH, B  MPaKTHUYECKOU

NESITENLHOCTH TIOAEN

10.2

Y4uThIBaTh TpPaHUIBl TNPUMEHEHHsS] M3YYCHHBIX (PU3MUECKHX
MOJIETICH: MaTepualibHasl TOYKAa, MHEpLHMAIbHAs CUCTEMa OTCYETA,
abCoNMIOTHO TBEPAOE TENo, WACANbHBIN Tra3; MOJETH CTPOCHUS
ra3oB, XKUJKOCTEN U TBEPABIX TE€Jl, TOYEUYHBIN AIEKTPUUECKUHN 3apsl

— MU peleHuy Gu3nyecKux 3aaau

10.3

Pacno3naBaTh (pusnueckue sBJeHUsS (IMpoIecchl) U OOBICHATh UX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHUHETUYECKON
TEOPUU CTPOEHUS BELIECTBA U IEKTPOJUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE  TNPSMOJIMHEHHOE  JBHXKEHHE, CBOOOJHOE
najeHue  Ten, JABW)KEHHME IO  OKPY)KHOCTM,  HMHEpLMS,
B3auMojelictBue Ten; auddysus, OpOYHOBCKOE JBMKECHHE,
CTPOCHHE XUJKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMaA Tell Mpu
HarpeBaHuM (OXJIaXICHUU), TEIJIOBOE pPaBHOBECHE, HCIIApEHHUE,
KOHJICHCALM, IUIaBJICHUE, KPUCTAJUIN3ALMs, KUIICHUE, BIAXXHOCTh
BO3J/lyXa, IOBBIIICHUE JIAaBJEHUS ras3a IpU €ro HarpeBaHUU B
3aKpBITOM COCYZE, CBSI3b MEXAY IIapaMeTpaMM COCTOSIHHS rasza B

M30MPOoIIeccax; dMEKTPU3aLUs Tel, B3aUMOACHCTBUE 3apsiI0B

10.4

OnuceiBaTh MEXaHUYECKOE JBI)KCHHE, HCIOIb3ys (U3HUYECKUE
BEJIIMYMHBI:  KOOpDAMHATA, IMyTh, I[EPEMENIEHUE, CKOPOCTh,
YCKOpEHHE, Macca Tejla, CHJIA, HMIOYJIbC Tella, KUHETHYECKas
SHEpTHs, TOTCHIMAJIbHAs DJHEPrus, MexXaHudeckas paborta,
MEXaHHYECKasi MOILIHOCTh; MPU ONHWCAHWUU MPABUIBHO TPAKTOBAaTh
(GU3NYECKUN CMBICT HCIIOIB3YEeMBIX BEJIMYHUH, MX O0O3HAYEHUS M
eIUHUII,  HAXOMuUTh  (OPMYJNIBI,  CBS3BIBAIOIIHME  JAHHYIO

(bu3MYECKyIO BEIMUUHY C APYTUMU BETUUHHAMU




10.5

OnuceiBaTh M3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIC
SABJICHUS, WCIOJIB3Yysl (U3UUYECKHE BEIMYHMHBI: [IaBIICHHE Tras3a,
TEMIIEpaTypa, CPEIHSS KUHETUYECKas DJHEPTUsi XaOoTHYECKOTO
JBUKEHUS MOJIEKYJ, CpPEJHEKBaJApaTUYHAs CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIJIOThl, BHYTPEHHsS OJHeprus, pabora rasa,
K03(h(PULIMEHT MOJE3HOTO JEHCTBUSA TEIJIOBOTO JBUTATENsS; MPHU
OMHMCAaHUM  MPAaBWJIBHO  TPakTOBaTh  (PU3WYECKUH  CMBICT
UCIOJIb3YEMbIX BEJIMYHMH, UX 0003HAUYCHUS U €IUHUIBI, HAXOAUTh
(dbopmynbl, CBS3BIBAONIME JaHHYIO (U3UYECKYI0 BEIMYHUHY C

JAPYIruMH BCIMYHNHAM

10.6

OnuceiBaTh MU3y4eHHBIE DJEKTPUUECKHE CBOWCTBA BEIECTBA U
JNEKTpUYEeCcKhe SBJIEHUS (IIPOLECCHl), HCIONB3Yysd (hU3HUEcKue
BEJIMYUHBI:  DJIEKTPUUECKUH  3apsl,  AJIEKTPUUECKOE  TOJIE,
HaMpsOKEHHOCTh MOJS, MOTEHLHUal, Pa3HOCTh MOTEHIMAJIOB; MpPHU
OMHMCAHWU  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUU  CMBICT
UCTIOJIb3YEMbIX BEJIMYMH, UX 0003HAUCHUS U €IUHHIIBI; YKA3bIBATh
(opMynbl, CBS3bIBAIOIIME JaHHYIO (U3UYECKYIO BEIHYUHY C

APpYruMu BCIIMYUHAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SBJICHHS, HCHOJb3Ys
(u3nyeckre 3aKOHbI U MPUHLIUIIBL: 3aKOH BCEMUPHOTO TATOTEHUS, |,
Il u Il 3akonbl HplOTOHA, 3aKOH COXpaHEHUs MEXaHHUYECKOM
DHEPIHM, 3aKOH COXPAaHEHUS MMILYJIbCA, NMPUHIUI CYNEPIO3ULIUN
CWJI, IPHUHLMII DPABHOINpPAaBUS MHEPLUUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJIIPHO-KUHETUYECKYI0 ~ TEOPHIO  CTPOEHHUS  BEIIECTBa,
ra3oBbl€ 3aKOHBI, CBS3b CPEIHEN KNHETUYECKOW SHEPTUHU TEIIOBOTO
JBUKEHHUS MOJICKYJI C a0COJIOTHOUM TeMIepaTypoid, TIepBbIi 3aKOH
TEPMOJMHAMMKHY; 3aKOH COXpPAaHEHHUS DSJEKTPUUECKOro 3apsja,
3akoH KynoHa; mpu 3TOM pasnuyaTh CIOBECHYIO (POPMYIMPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKO€ BBIPAKEHHE M YCIOBUS (IPaHULIBL,

00J1acTH) TPUMEHUMOCTH

10.8

OOBICHATP OCHOBHBIC NPHUHIIUIBI ACHCTBUS MAaIllWH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB, pa3nyaTh YCJIOBUS HX O€301acHOTO

HCIIOJIB30BaHUs B HOBCGHHGBHOﬁ KHU3HU

10.9

BremonaaTe OKCIICPUMCHTBI IO  HCCICO0OBAHUIO (1)I/IBI/I‘I€CKI/IX
SIBIICHUN H MpOoLECCOB C HCIIOJIb30BAHUEM IPSAMBIX W KOCBCHHBIX

U3MEpEeHHI; Tpu 3ToM (opmyaupoBaTh mpobiemy (3amady) H




TUIOTE3Y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJI0KEHHOTO o0opynoBaHus, MIPOBOJUTH OTIBIT U

(hopmMyaupOBaTH BBIBOIBI

10.10

OcymiecTBiATh MpsIMbIE U KOCBEHHbIE H3MEpEHUs (DU3HUECKUX
BEJIMYMH; TIPU 3TOM BBIOMpPATh ONTUMAJIbHBINA CIOCO0 U3MEpEeHHUs U
UCIIOJIb30BAaTh ~ U3BECTHBIE  METOAbl  OIEHKHM  IOrpelIHOCTen

M3MEpPEHUI

10.11

HccnenoBath 3aBUCUMOCTH MEXKIY (DU3HMUECKUMU BETUYMHAMU C
UCIIOJIb30BaHUEM MPSMBIX HU3MEPEHUMN; TPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3yAbTaThl MOJTYYEHHON 3aBUCHMOCTH
(u3MuecKuX BETUYHMH B BUJE TaOMUIl U rpadUKOB, JIeIaTh BHIBOIBI

I10 pE3ylibTaTaM HUCCICAOBAHHA

10.12

CoOnronath mpaBuia 0e30MacHOro TpyJda MpU  POBEIECHUH
UCCIIIOBAaHUM B paMKax Y4eOHOro SKCIEpUMEHTa, Y4eOHO-
UCCIIEJ0BATEIbCKON u IIPOEKTHOM JESITEILHOCTH c
UCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOWCTB M J1a0OPaTOPHOTO

000pyIOBaHUS

10.13

Pemate pacuéTHble 3aJauyd € SIBHO 3aJaHHOM  (U3MYECKOi
MO/JIEJIbIO, UCTIOJB3YS (PU3NUYECKNE 3aKOHBI U MPUHLUIIBI; HA OCHOBE
aHamu3a YCIOBHUS 3aJadyd BBIOMpaTh (DU3UYECKYI0 MOJIEINb,
BBIICNIATh (PU3MUYECKHE BETUYMHBI U (POPMYIIbI, HEOOXOAUMBIE IS
€€ pelleHUs, NPOBOIUTb pACUETBl U OLECHUBATh PEAIBHOCTH

IMOJIY4CHHOI'O 3HAaUCHUA (bH?;H‘ICCKOfI BCJINYHHBI

10.14

Pemars Ka4C€CTBCHHBIC 3aJda4du: BBICTPAanNBaATb JJOTNYC€CKHU
HEIIPOTHBOPEUYMBYIO LIEIIOYKY PACCYKIEHHM C OIOpOM Ha

N3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUA

10.15

Hcnonp3oBath mpu pemieHHWH YYeOHBIX 3aJad COBPEMEHHBIC
WH(POPMALMOHHBIE TEXHOJIOTUU ISl TIOWCKA, CTPYKTYpUPOBAHUS,
MHTEPIIPETALIMY U MPEACTAaBIECHUS YI€OHON M HayYHO-TIOMYJSIpHOU
UHPOpMALIMK,  TIONYYEHHOW W3  pa3jM4YHBIX  HMCTOYHHUKOB;

KPUTUYECKU aHATTM3UPOBATH MOJTydaeMyr0 HH(OPMAIHIO

10.16

[IpuBoauTE NMpUMeEpPHI BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(hU3HUKOB B pa3BUTHE HAyKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOLIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJOTHI

10.17

Hcnonb30BaTh TeOpeTUUECKUE 3HAHUA N0 (PU3KMKE B MOBCETHEBHOM

KU3HU 11 oOecriedeHus: O€30MacHOCTH Tpu  OOpalieHuu ¢




npuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMHM, I COXpaHEHUS
3I0pOBbSl U COOJIOAECHUS HOPM 53KOJOIMYECKOIO IIOBEACHUS B

OKpY»Kalolllen cpene

10.18

PabGoTtarb B rpymme C BBINOJHEHUEM pPa3IUYHBIX COLUAIBHBIX
poJiel, IIaHupoBaTh pabOTy PYIIbI, PALIMOHATIBLHO paclpeensiTh
00s3aHHOCTH ¥ IUIAHUPOBATH JESITENBHOCTh B HECTaHIAPTHBIX
CUTyallUsIX, aJleKBaTHO OLICHWBATh BKJAJ KakJI0TO U3 YYaCTHHUKOB

TPYIIBI B pEHICHUE paccMaTpUBaeMoi MpooIeMbl

11 KIJACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble nMpeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero o0ero 0opa3oBaHus

111

JleMOHCTpHpOBaT, Ha MPUMEPAaX poOJib MU MECTO (HU3UKU B
(hopMHUpOBaHUK COBPEMEHHON HAYYHOW KapTUHBI MHUPA, B PA3BUTUU
COBPEMEHHOM TEXHUKM M  TEXHOJOTHM, B  IPAKTUYECKOUN
NEeSTebHOCTH JIIOJIeH, IEIOCTHOCTh M EIMHCTBO (DU3NYECKOM

KapTHUHBI MUpa

11.2

VY4uuThIBaTh TPaHULBI MPUMEHEHHS HU3YYCHHBIX (PU3UUECKUX
MOJEJIEH: TOYEUHBIM DJJICKTPUYECKUU 3apsf, SAEpHas MOJElb
aToMa, HYKJIOHHAas MOJEJIb AaTOMHOIO sApa IpU pELICHUU

¢bu3nyeckux 3amaud

11.3

PacnioznaBare (pusmueckue sBiieHUs (TPOIECCH) M OOBACHATH MX
Ha OCHOBE 3aKOHOB JJIEKTPOJMHAMUKHA W KBAaHTOBOW (DU3HKH:
AJIEKTPHUYECKast MMPOBOJAUMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE,
MarHUTHOE  JCWCTBUS ~ TOKA,  B3aMMOJICHCTBHE  MAarHUTOB,
JJIEKTPOMArHuTHasl WMHIYKIUS, JEHCTBUE MarHUTHOTO TIOJIS Ha
NPOBOJHUK C TOKOM M JBIXKYIIUHCS 3apsil, dIEKTPOMAarHUTHBIC
KOJICOaHWsT M BOJIHBI, TMPSIMOJMHEHHOE pacIpOCTpaHEHHE CBETa,
OTpaXX€HHE, MpelIoMIIeHHe, UHTeppepeHuus, AUPpakuus U
NOJISIPU3alUsl  CBETAa, JHCIEPCHS CBETa, (POTOIICKTPHUCCKHIMA
abdext (pororddexr), cBeToBOE AaBICHHE, BO3HUKHOBEHHE
JMHEWYATOr0  CIIEKTpa aromMa BOJOPOJa, ©CTECTBEHHas U

HNCKYCCTBECHHAad paJlOaAKTHBHOCTb

114

OnuceiBaTh H3y4eHHbIE CBOWCTBA BeIIECTBA (DIEKTPUUECKUE,




MarHuTHBIC,  ONTHYECKHE,  DJCKTPUYECKYI0  IPOBOJIUMOCTH
pPa3IUYHBIX CpeA) U DBJIEKTPOMarHUTHbIE SIBJIEHUS (IIPOLECCHI),
UCHOJIB3YSl (PU3MYECKHUE BEIMYUHBL: AJIEKTPUUYECKHUI 3apsi, cuia
TOKa, JNEKTPUYECKOE HanpsDKEHUeE, JNEKTPUYECKOE
CONPOTHUBIICHHE, pa3HOCTh moTeHnuanoB, JJIC, paborta TOKAa,
MHIYKIMS MarHuTHOrO Tojs, cuia Awmmepa, cuia JlopeHua,
UHAYKTUBHOCTh KaTYIIKH, SHEPTUSI AIEKTPUUYECKOTO U MArHUTHOTO
MoJieH, MepuoJ U 4acToTa KojeOaHUil B KojeOaTelTbHOM KOHTYPE,
3aps U cuila TOKa B IMPOIECCe TapMOHUYECKUX 3JEKTPOMArHUTHBIX
Kose0aHul, (POKyCHOE pacCTOSIHUE M ONTUYecKasl CUa JIMH3BI; MIPU
OTMHMCAHWU  TPaBWIBHO  TPAaKTOBaTh  (DU3MYECKUN  CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, UX 0003HAUEHUS U €IUHHIIBI; YKa3bIBaTh
(opMynbl, CBS3bIBAIOIIME JaHHYIO (U3UYECKYI0 BEIHUHUHY C

APYruMH BCIIMUNHaAMU

11.5

OnucelBaTh U3Y4YEHHBIE KBAHTOBBIE SIBJIIEHUS M IIPOLIECCHI,
UCTIOJIb3Ysl (PU3NYECKHE BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JJTMHA BOJIHBI M YAaCTOTAa CBETA, SHEPIUs U UMITYJIbC (POTOHA,
epuoJ, IoJlypacnaja, dSHEprus CBsI3M AaTOMHBIX sAAep; IIpHU
ONMMCAaHUM  TPaBWIBHO  TPAKTOBaTh  (U3WYECKUIl  CMBICI
UCIOJIb3YEMBIX BEIHUUH, UX 0003HAUEHUS U €IMHUIIBI; YKa3bIBATh
(opMynbl, CBS3BIBAIOLINE JAHHYIO (PU3MYECKYI0 BEIMYUHY C
JIPYTMMHU  BEIMYMHAMH, BBIYHUCIATH 3HAUYeHHE (U3UUYECKOM

BCJINYHHBI

11.6

Ananu3upoBath (U3MYECKHE NPOLECCHl W SIBICHHS, HCIIOJIb3YS
¢usnyeckue 3aKOHbBI M OPUHOMUNBL: 3akoH Owma, 3aKOHBI
II0CJIEA0BATENbHOIO M MAapaUIEIbHOIO COCIUHEHUS! NIPOBOJHUKOB,
3akoH JDxoynsa — JleHna, 3aKOH 2JEKTPOMAarHUTHOW WMHIYKLUH,
3aKOH  NPSIMOJIMHEHHOTO  pPAcIpOCTPaHEHUS CBETa, 3aKOHBI
OTpaXEHHSI CBETa, 3aKOHBI TMPEJIOMJICHHUS CBETa, YpaBHEHHE
OiHmTeiHa st poTodddexTa, 3aKOH COXpaHSHHSI SJHEPTUH, 3aKOH
COXpaHEHUs WMITYJIbCa, 3aKOH COXPAHEHHUS HIIEKTPHYECKOTO
3apsia, 3aKOH COXPAaHEHMsS MacCOBOTO dYHCia, moctynaTtsl bopa,
3aKOH PaJHOaKTHBHOTO paclaja; MpH 3TOM Pa3INdaTh CIOBECHYIO
(OpMyITUPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOE BBIPAKECHHUE U

ycioBus (TpaHUIlI, 007IaCTH) TPUMEHHUMOCTH

11.7

OHpe,Z[eJ'ISITB HaIpaBJICHUEC BCKTOpa HHAYKIIMWM MArHuTHOI'O IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopenia




11.8

CtpouTh ¥ ONHMCHIBATH H300paKEHUE, CO3[aBAEMOE TUIOCKHM

3€pKajoM, TOHKOU JIMH301

11.9

BEIMONHATE  AKCIEPUMEHTHI MO0  HMCCICIOBAHUIO  (U3UICCKUX
SIBIICHHI W TIPOIIECCOB C HCIIOJIb30BAaHHEM MPSIMBIX M KOCBEHHBIX
U3MEpEeHH; Tpu 3ToM (opmyaupoBaTh mpobiemy (3amady) H
TUTIOTE3y y4eOHOTO JKCIEepUMEHTa, CcOoOMpaTh YCTAaHOBKY W3
NPEI0’KEHHOTO o0opynoBaHus, MIPOBOJIUTH OTIBIT u

(hopMynupoBaTh BHIBObBI

11.10

OCYH.[@CTBJ'IHTB OpsAMBIC W KOCBCHHBIC H3MCPCHUA (bHSH‘lCCKI/IX
BCIIMYHH, IIpU 9TOM BI)I6I/IpaTB ONTUMAJILHBINA CIIOCO0 HU3MCPCHUA U
HCIIOJIB30BAaThb HU3BCCTHBIC MCTObI OLOCHKH HOFpCH.IHOCTGﬁ

M3MEpPEHU

11.11

HccnenoBath 3aBUCHUMOCTH (I)I/I3I/I‘ICCKI/IX BCJIIMYMH C
HCIIOJIb30BAHUCM IIPAMBIX H3MepeHHI>i; IIpu 5TOM KOHCTPYHUPOBATH
YCTAHOBKY, (I)I/IKCI/IpOBaTL PE3YJIIbTAThI nonyquHoﬁ 3aBUCUMOCTH
(I)I/I3I/IquKI/IX BCJIIMYMH B BUIC Ta6J'II/II_I u Fpa(bI/IKOB, JC€JIaTh BBIBObI

I10 pe3yJibTaTaM HCCICIOBAaHUA

11.12

Cobmroate mpaBuia 0€30MacHOTO TpyAa IMpH  TMPOBEACHUU
UCCJICIOBAaHUI B paMKax ydeOHOro OHKCHEpPUMEHTa, Y4eOHO-
HCCIIE0BATEIbCKON u IIPOEKTHOMN JAEeATENbHOCTH c
UCIIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOMCTB M J1aOOPaTOPHOTO

000pyI0BaHUS

11.13

Pemrate pacuéTHple 3a7auyd € SIBHO 33aJaHHOM  (U3NYECKOM
MO/JIENIbIO, UCTIONB3YS (PU3NYECKUE 3aKOHBI U MIPUHIUIIBI; HA OCHOBE
aHalM3a YCIOBHUS 3aJaud BBIOMpaTh (PU3MYECKYI0 MOJETb,
BBIICNIATh (PU3MUYECKHE BETUYUHBI U (POPMYIIbI, HEOOXOAUMBIE UTS
e€ peuieHUs, IPOBOAUTH paCUETbl U OLCHUBATh PEAIBHOCTH

MIOJTy9€HHOTO 3HaYeHHS (PU3NIECKON BETUINHBI

11.14

Pemath  kadecTBEHHbIE  3aJauM:  BBICTPAWBaTh  JIOTMYECKU
HEIIPOTMBOPEUYMBYIK0 LENOYKY pACCYyKIEHMM C ONOpPOH Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/IBI/I‘I€CKI/I€ SIBJICHUA

11.15

Hcnonb3oBarh mnpu pelieHWd YyueOHBIX 3aJad COBpPEMEHHbIE
MH(OPMaLMOHHBIE TEXHOJOTHHM JJIsl MOUCKA, CTPYKTYPHUPOBAHUS,
WHTEpIpEeTa U MPECTaBICHUs] y4eOHON M HAay4yHO-TIOMYJSpHOM
nHpopMaluy,  TOJYYEHHOM W3  pa3MyHbIX  UCTOYHUKOB;

KPUTHYECKU aHAIU3UPOBATH MOJydaeMyro HH(opMaIuo




11.16

OOBSACHATH MPUHLMIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyaTh YCJIOBUS MX O€30MacCHOTO MCIOJb30BaHUS B

MIOBCEIHEBHOM KU3HUA

11.17

[MpuBoaMTH PUMEPHI BKJIA/Ia POCCHICKHUX U 3apyOSKHBIX YUEHBIX-
(U3MKOB B  pa3BUTHE HAayKd, B OOBSICHEHHWE MPOIECCOB

OKPY’KaIOILIEr0 MUpPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonb3oBarh TeopeTHUecKUe 3HAHUS MO (PU3KMKE B MOBCETHEBHOM
KU3HU JUid  oOecriedeHHsi O€30MacHOCTH TMpH  OOpaIlleHUH C
npubopaMu U TEXHMYECKUMHU YCTPOMCTBAMH, Ui COXpaHEHUS
3I0POBbsI U COOJIOIGHUST HOPM DKOJIOTUYECKOTO IOBEACHUS B

OKpYXaroleun cpese

11.19

PaGoTtare B rpynie ¢ BbINOJHEHUEM Pa3JIMYHbIX COLIMAIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy TpYIIbl, palMOHAIBHO  PACHpENeNiTh
0053aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTh B HECTaHIAPTHBIX
CUTYyalUsiX, a/IeKBaTHO OLICHHMBATh BKJIAJ KaXJIOTO W3 YYaCTHUKOB

IPYIIIBI B peLIEHNE paccMaTpuBaeMoi poOIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
pa3nena

Koa nposepsiemoro
3JieMeHTa

[IpoBepsiemble Y1eMEHTHI COIeP:KAHUS

OU3NKA 1 METOAbI HAYUHOI'O [TIO3HAHUA

1.1

®duznka — Hayka o mnpupojae. Hayunbie
METO/bl TO3HAHMSI OKPYXKAIOUIETo MHpa.
Ponb skcnepumeHTa M TeOpUM B MpoIecce
MO3HAHMUS  TNPUPOJBI.  DKCIEPUMEHT B

busuke

1.2

MopenupoBanue (U3NYECKUX SIBICHUH U
IIPOLIECCOB. Hayunsle TUIIOTE3BI.
dusnueckue 3akoHbl U Teopuu. ['paHuIsl
OPUMEHUMOCTH  (DU3MYECKHX  3aKOHOB.
[Ipuaiun coorBercTBUs. Pome u  Mmecro
¢u3ukn B (HOPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTHHBI MHUpa, B IIPAKTUYECKOH

NeITeIbHOCTH JII0AcH

MEXAHHKA

H##HParHH#KITHEMATHUKA

2.11

MexaHnueckoe IBUKEHHUE.
OTHOCHUTEIBHOCTD MEXaHUYECKOTO

nBuxeHus. Cucrema orcuéra. Tpaekropus

2.1

2.1.2

Ilepemenienue, CKOpOCTh (cpenusst
CKOpOCTb, = MTHOBEHHasi  CKOpPOCTb) H
YCKOPEHHE  MaTepUAIbHOM  TOYKH, HX
MNpoCKOMKM Ha OCH CHCTCMbI KOOPAWHAT.
CnoxxeHue TepeMelleHU U CI0XKEeHHE

CKOpoOCTel

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE

npsMoJMHEeHOe  nBwkKeHune. [ 'paduxu




3aBUCUMOCTH KOOpJWHAT, CKOpOCTH,
YCKOpEHHSI, MYyTH M  [EepEeMEUICHUS

MaTepUaIbHOU TOUKU OT BPEMEHU

2.1.4

CBoOoHOE MaieHne. Y CKopeHue

CBOOOIHOTO IMMaEHUSA

2.15

KpuBonuneiinoe aswxkenue. PaBHOMepHOE
JIBUKEHHE  MaTepUalbHOM  TOYKHM  TIO
OKPY)KHOCTHU. YTJIOBasi CKOPOCTb, JTUHEHHAS
CKOPOCTb. [Tepuon u 4acToTa.

LlenTpOocTpeMUTEIHHOE YCKOPEHHE

2.1.6

TexHuyeckue  yCTpPOWCTBA:  CIIHUIOMETP,
JIBJKEHHE CHApAJIOB, LEMHBIE U PEMEHHbIE

nepeaavn

2.1.7

IIpaxTrueckue paboTHI. Hsmepenune
MIHOBEHHON  ckopoctd. HMccienoBanue
COOTHOILIEHUS MEXY NyTAMH,
IIPOMJICHHBIMU TEJIOM 3a I10CJIEJOBATEIbHBIE
paBHbIE  IIPOMEXYTKH  BPEMEHM  IIpU
PaBHOYCKOPEHHOM JBM)KEHUU C HAayaJIbHOMN
CKOpPOCTBIO, paBHOM Hymw0. HM3ydenue
JBUKEHUS I1apUKa B BSI3KOM IKHUJIKOCTH.
W3yueHne JBWKEHUS Tena, OpOIIECHHOTO

TOPU30HTAJIBHO

2.2

HHHP A TIMHAMUKA

2.2.1

IIpunnun  otHocurensHOCTH — [Manmres.
IlepBeiii 3axkoH Hprorona. Muepuuanbhbie

CHUCTEMEI OTCUETA

2.2.2

Macca Tena. Cuna. [punnun

CYNEPHO3ULUH CHTI

2.2.3

Bropoii 3akoH HproTOHA A1 MaTeprabHON
TOYKH B HHEPLUAIBHOM CHCTEME OTCYETA
(UCO). Tperuit 3akoH HeroTona mus

MaTCpHaAIbHBIX TOUCK




2.2.4

3akoH BceMupHoro Tsarotenus. Cuna
TskecT. [lepBass KocmHu4YecKkass CKOpOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJBKEHUST M CHJIa TPEHUS IOKOS.
Koaddumuent TPEHHUSI. Cuna
COTPOTHBIICHUS TpU JBIKEHUU Tela B

KHUIKOCTH UJIN ra3c

2.2.7

HOCTyrIaTeJ'IBHOG n BpamaTCJIbHOC

JBHUXXCHHUC a0COIIOTHO TBépI[Ol"O TCIIa

2.2.8

Mowment CUJIBI OTHOCHUTEIILHO ocH
BpallCHUS. [Ineyo CHJIBI. YcnoBus

paBHOBecus TBEpAoro tena B MCO

2.2.9

Texauueckue YCTpOﬁCTBaI IOAIIHITHUKH,

JABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTrueckue paboTHI. N3yuenne
NBWD)KEHUsT ~ Opycka 1O HakKJIOHHOU
IUIOCKOCTU TIOJ] JCHCTBHEM HECKOJIbKHUX
cui.  HccnenoBanue  3aBUCUMOCTH — CHJI
yIPYrocTH, BO3HHUKAIOIINX B
nepopMupyeMoil TpPYyKHHE H PE3UHOBOM
oOpasne, OT BEIMYMHBI UX JePOpMalUu.
HccnenoBanue  yClIOBHM ~ PaBHOBECHS

TBépI{Ol"O TCJIa, UMCIOIICTO OCh BpalllCHUA

2.3

##HPar#H#3AKOHBI COXPAHEHN A B MEXAHUKE

NMmynbc MaTepualbHOM TOYKH, CHCTEMBI

2.3.1 MaTepUaIbHBIX TOYeK. MMIynbc cuiibl U
M3MEHEHHE UMITYJIbCa Tea
939 3akoH coxpaHeHuss wummyinsca B HCO.
h PeaxkTnBHOE IBIKCHIE
2.3.3 Pabora cuibl
2.34 MOIIHOCTH CHIBI




2.3.5

Kunernueckass sHepruss  MaTepUAIBHOU

TOYKH. TeopeMa 0 KHHETUYECKON SHEPTUH

2.3.6

[TorenmmansHas sHeprus. lloTeHunanbHas
SHEPTHUS yIIpyTo nehopMUPOBaHHOM
npykuHbl. [loTeHImManbHas SHEprus Tena

BOJIM3U MOBEPXHOCTH 3eMIIH

2.3.7

HOTGHHI/IaIIBHBIe n HEMOTCHIMAJIbHBIC
cunel. CBS3b pa6OTBI HCTIOTCHIMAJIBHBIX
CHJI C M3MEHEHMEM MEXaHUUEeCKOH OHCPIrunu
CHCTCMBbI TCII. 3aKoH COXpPaHCHUA

MEXaHH4YeCcKOM OHCPIUn

2.3.8

anyrHe " HCYIIPYIru€ CTOJIKHOBCHHA

2.3.9

Texnuueckue YCTpOﬁCTBaI ABUKCHUC PAKCT,

BOJIOMET, KOTIEp, IPYXKUHHBINA ITUCTOJIET

2.3.10

[Ipaktuueckue pabotbl. M3ydeHue cBs3M
CKOpPOCTEM TeJI IIpU HEYNPYyroM Yyaape.
HccnenoBanue cBs3M  pabOTBHl  CHIBI  C

W3MEHEHHEM MEXaHHUYSCKOMN OHCPTHHU TCJIa

3 MOJIEKVYIJISIPHASA ®U3MKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKYJISPHO-KMHETUYECKOM TEOPHU
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-
KUHETUYECKON  TEOpHUH. bpoynosckoe
3.1.1 JIBIKECHHE. Huddy3us. Xapakrep
JIBIDKCHUSI W B3aUMOJCHCTBUS  YaCTHIIL
BELIECTBA
Mogenu CTpoeHHsI Ta30B, XHAKOCTEH U
3.1 3.1.2 TBEPABIX TE€T W OOBSICHEHHWE CBOMCTB
BELIECTBA HA OCHOBE ATUX MOJIeel
313 Macca wmonekyn. KonmuecTtBo BemiecTsa.
[TocTostHHas ABoraapo
314 TemmoBoe paBHOBecue. Temmeparypa u e€
n3mepenue. [1lkana temneparyp Llenbscus
3.15 Mopgens wupeanmsHoro rasa. (OcHOBHOE




yYpaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpUHU NACAJIBHOT'O Ira3a

3.1.6

AOcomoTHass ~ TeMmmepaTrypa Kak  Mepa
CcpeHel KUHETUYECKOW PHEPIUM TEIIOBOTO
JBW>KeHUs yacTull ra3a. [llkana temnepatyp

KenapBuHa

3.1.7

VpaBuenue Knaneiipona — Menpaeneesa.

3akoH /lanmpToHA

3.1.8

I'a3oBBIC 3aKOHBI. HBOHpOHeCCBI B
nacalbHOM ra3c C IIOCTOSAHHBIM
KOJIM4YCCTBOM BCIICCTBA.: H30TCpMa,

u30Xxo0pa, u3obapa

3.1.9

TexHuyeckue  ycTpoWcTBa:  TEPMOMETP,

OapomeTp

3.1.10

[Tpaktuueckue paboTel. M3mepeHue macchbl
BO3lyXa B KJIACCHOM KOMHArTe.
Hccnenosanue 3aBUCUMOCTH MEXIY
IapaMeTpamMu COCTOSIHUSL  Pa3pe’KEHHOIo

rasa

3.2

OCHOBbI TEPMOAMHAMMUWKA

3.21

TepmonnHamuueckas cucrema. BHyTpeHHs s
JHEPrUss TEPMOJMHAMUYECKONW CHUCTEMBI U

CII0OCOOBI €€ M3MEHEHMUS

3.2.2

KonuuecTBo TETJIOTHI u pabora.
Bryrpennss SHEpPrus 0JTHOATOMHOI'0

HJICTHLHOIO r'a3a

3.2.3

Bunel Tennonepeaauu: TEmIONpoOBOAHOCTD,
KOHBEKIIMs, HW3JIydeHHe. TermoémMKocTh
Tesna. YJelnbHas TEIUIOEMKOCTh BEIECTBA.
Pacuér  konuuecTBa  TEMJIOTHI  MpH

TCIIonepeaade

3.2.4

ITepBo1it 3aKOH TEPMOIUHAMUKH.

[Ipumenenue MepBOro 3aKOHa




TEPMOJUHAMUKN K usomponeccam.

['padmueckas unTepnperanus paboThl ra3a

TemnoBbie MamuHbl. [IpuHIUIBL AEHCTBUS

TEIJIOBBIX MallIHH. [IpeoOpazoBanus
SHEpPruu B TEIIOBBIX MalimHax.
3.2.5
Koaddumuent nonesnoro neiictus (manee
— KITJI) rerutoBoit mammnsl. [ukn Kapro u
ero KIIJ]
Bropoii 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs mpolieccoB B MpUPOJE.
o TeroBble  aBUTATENH.  DKOJOTHYECKHE
npoOIeMBbl TETJI0IHEPTETUKU
TexHuueckue  ycTpoiicTBa:  JBHraTeib
3.2.7 BHYTPEHHETO CrOpaHus, OBITOBOI
XOJIOJUJIBHUK, KOHUIIMOHED
328 IIpakTruueckue paboTHI. Hsmepenue

YAEIBHOU TEIUIOEMKOCTH

3.3

##Par### AT PEI'ATHBIE COCTOSHN S BEHIECBA. ®A30BbIE

ITEPEXO/IbI

3.3.1

ITapooOpa3oBaHue 51 KOHJICHCALIHS.
Ucnapenne u xunenue. YaenbHas TEmiIoTa
napooopazoBaHusl. 3aBUCUMOCTh

TEMIICPATYPhbI KUIICHUA OT JAaBJICHUA

3.3.2

AOCOIIOTHAA M OTHOCHUTEJIBbHAS BJIAKHOCTD

BO3ayxa. HacelmeHHb1 nap

3.3.3

Teépmoe Temo. Kpucrammmueckue U
amopdHble Tenma. AHM30TPOIHUS CBOWCTB
KpHUCTAJIIIOB. )KI/II[KI/IG KpuCTaJlJIBL.

CoBpemeHHble MaTepuaibl

3.34

[InaBnenne m Kpucrayudzauus. Y aejbHas

TeruioTa riasneHus. Cyonumanus

3.35

YpaBHeHHE TEIIOBOTO OaslaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUTPOMETP U




MICUXPOMETP,  KAJIOPUMETP, TEXHOJOTUU
MOJyYEHHUS] COBPEMEHHBIX MAaTEpHUANIOB, B
TOM yucie HaHOMATEPUAJIOB, 51

HaHOTCXHOJIOTHH

3.3.7

[IpakTnueckue paboTHL. N3mepenue

BJIAXKHOCTHU BO3yXa

OJIEKTPOMHAMUKA

4.1

###Par###IJIEKTPOCTATUKA

41.1

OnekTpu3anusi Tel. ODJIEKTPUYECKUA 3apsii.

I[Ba BHU/JIA DJICKTPUUYCCKUX 3apsaa0B

41.2

HpOBO,I[HI/IKI/I, JUDJICKTPHUKH n

MOJIYIIPOBOAHUKHU

413

3akoH COXpAaHCHUA JJICKTPHUICCKOIO 3apsaaa

414

Bsaumopnelicteue 3apsanoB. 3akoH Kynona

4.1.5

Onekrpuueckoe moiae.  Hanpspk€HHOCTH
IEKTPUUECKOTO TOJIAL. ITpuHuun
cynepno3uuuu. JIMHUM  HanpsKEHHOCTH

SJICKTPUYICCKOTO I10JIA

4.1.6

Pabora cun 3IEKTPOCTATUYECKOTO TOJISL.

ITorenmuan. Pa3HOCTh MOTEHIIMATIOB

4.1.7

HpOBOI[HI/IKI/I 1 OJUBJICKTPUKH B IIOCTOAHHOM
QJICKTPUYICCKOM  TIOJIC. ILI/IBJICKTpI/I‘ICCKaSI

MMPOHUIIACMOCTDb

4.1.8

DIIEKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh TUIOCKOTO KOHJEHCATOPA.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopa

419

TexHudeckue yCTpOMCTBA:  AIEKTPOCKOIL,
AIIEKTPOMETP, HIEKTPOCTATUYECKAs 3alINTa,
3a3eMJICHHE AIEKTPOIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTrnueckue paboTHI. Hsmepenue

AIIEKTPOEMKOCTH KOHJICHCATOpa

4.2

H#Par###IIOCTOSHHBIN DJIEKTPUMYECKUI TOK. TOKU B




PA3JIMYHBIX CPEJJAX

421

YcaoBus CyII€CTBOBAaHUA IIOCTOSITHHOI'O
SJICKTPUYCCKOTO TOKa. HMcTouHMKH TOKA.

Cuia Toka. ITocTossHHBIN TOK

4.2.2

Hanpspokenue. 3akon Oma [1sl ydacTka 1enu

4.2.3

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEIbHOE

COIMPOTHBJICHUC BCIICCTBA

4.2.4

HOCJ’IC,I[OB&TCJIBHOC, mapajjyiCJIibHOC,

CMCHIAHHOC COCANHCHHUEC ITIPOBOAHHUKOB

4.2.5

PaboTta QJICKTPHYCCKOI'O TOKa. 3aKoH

Jxoynsa — Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYICCKOT'O TOKA

4.2.7

anektpoaBrkymas cuna (mainee — SC) u
BHYTpEHHEE COMPOTUBIECHUE MCTOYHUKA
Toka. 3akoH Oma AJsl MOJHOW (3aMKHYTOM)

BHCKTpHHGCKOﬁ OCIIN. KOpOTKOe 3aMbIKaHHUC

4.2.8

ONEeKTpOHHas  MPOBOJUMOCTb  TBEPABIX
METAJIJIOB. 3aBUCHUMOCTb  COIIPOTHBIICHHUS
METaJUJIOB oT TEMIIEPATypHI.

CBepxnpoBOAUMOCTh

4.2.9

OnekTpuueckuid Tok B BakyyMme. CBoiicTBa

WIEKTPOHHBIX IIyYKOB

4.2.10

[ToxynpoBOAHUKH. CobcTBeHHAS u
IpUMECHAS MIPOBOJAMMOCTh
MOJTYTIPOBOJIHUKOB. CaoiicTBa p-n

niepexoia. [1omynmpoBoTHUKOBBIC TPUOOPHI

4.2.11

ONeKTpUYecKuid TOK B BJIEKTPOJIMTAX.
DNEeKTPOINTHYECKAS JUCCOLAIIHS.

DIIeKTpOIu3

4.2.12

DIIEeKTPUYECKUM TOK B rasax.
CaMOCTOSTENBHEIIT W HECAMOCTOSTEIbLHBIA
paspsi. Paznnunrie THUIIEI

CaMOCTOSATENBHOTO  paspsina.  MoOJHUSL




ITmazma

4.2.13

TexHuueckue  yCTpOWCTBA:  amMIepMeTp,
BOJIBTMETP, pEOCTAaT, HCTOYHUKU TOKa,
JJIEKTPOHArPEBATEIIBHBIC npudopsl,
JJIEKTPOOCBETUTEIIbHBIE puOOpBHl,
TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIN
IMOJ, TEPMHUCTOPBI M (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AN04, raJJbBaHHUKa

4.2.14

[IpakTuueckue paboTHI. N3yuenne
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenne DJIC HCTOUYHMKA TOKAa M €ro
BHYTpPEHHEro conpoTuBieHus. Habmoaenue

9JICKTPOJIN3a

11 KIJACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3J1eMeHTbI COAEPKAHUS

4

OJIEKTPOAMMHAMUKA

#HPar#HH#MAI HUTHOE I10OJIE. OJIEKTPOMATI'HUTHASA

NMHAYKIA

43.1

ITocTostHABIC MAarHuThI.

B3aHMOI[eI>'ICTBHe IIOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MaruutHoe mnosie. Bekrop MarHMTHOM
MHAYKUMU. [IpuHIMO — Cyneprno3uLuH.
JInann marnuTHOM MHaykumu. Kaprunaa
JVUHUMA MarHUTHOM MHAYKIUU  TOJS

IIOCTOAHHBIX MAarHuTOB

4.3.3

MarautHoe mnoJjie TpoOBOJHUKA C TOKOM.
Kaptuna  nguHMId 1OJg  JUIMHHOTO
MpSAMOr0 MPOBOJHHUKA M 3aMKHYTOIO
KOJIBIIEBOTO TPOBOJHUKA, KaTyIIKH C

tokoM. OnbIT Dpcrena. Bzaumonelicteue




IMPOBOAHUKOB C TOKOM

4.3.4

Cunia Ammiepa, €€ MOaylb U

HaIpaBJieHUE

4.3.5

Cuna  JlopeHua, e€ wMoaylb H
HampapjieHue. JIBHKeHUE 3apsHKEHHOM
YacTULIBI B OJHOPOJHOM MAarHUTHOM

nose. Pabota cunel Jlopena

4.3.6

SIBnmenne BHCKTPOMaFHHTHOﬁ HHAYKIUH

4.3.7

IToTox BCKTOpPa MarHUTHOM HHAYKIIUN

4.3.8

SQJIC WHIYKIIVH. 3akoH

ANEKTPOMArHUTHON MHAYKIIMU Dapanes

4.3.9

BuxpeBoe anexrpuueckoe mnozue. IJC
UHAYKIIMM B TPOBOJHMKE, ABKYIIEMCS
HOCTYNAaTEIbHO B OJTHOPOJTHOM

MAarduMTHOM II10JI€

4.3.10

IIpaBuno Jlenna

43.11

NHIYyKTUBHOCTS. SIBnenue

camounaykuuu. 9J1C camonHayKIMN

4.3.12

3Hepr Hd MArmuTHOrO mOJId KaTyHIKHU C

TOKOM

4.3.13

OJEeKTpOMarHUTHOE 10JIe

4.3.14

TexHuyeckue YCTPOWCTBA: IOCTOSIHHBIE
MAarHuThbl, ANIEKTPOMArHUTHI,
ANEKTPOIBUTaTENb, YCKOPUTEIH
ANIEMEHTApPHBIX YacTHll, WHAYKIHOHHAS

II€4Yb

4.3.15

[IpakTueckue  pabotel.  M3yuyenue
MarHMTHOTO TIOJIA KATYIIKA C TOKOM.
HUccnenoBanue nOelCTBUS IOCTOSHHOIO
MarHuTa Ha  paMKy C  TOKOM.
HUccnenosanue SIBJICHUS

AIEKTPOMArHUTHON WHIYKITMH

KOJIEBAHM 1 BOJIHBI




5.1

#HHPart#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE

KOJIEBAHU A

5.1.1

KoneoOarensnass cucrema. CBoOOmHBIE
KoJieOanus. ["apMoHMYecKre KojieOaHusl.
[lepuon, wacrora, amrumtyga u ¢asza

KoJIeOaHui

5.1.2

[TpyXuHHBIH MasITHUK.

MareMaTH4eCcKuii MasTHUK

5.1.3

VYpaBHEHHE TapMOHMUYECKUX KOJIeOaHUM.
Kunemarndyeckoe ©  AMHAMHYECKOE

OIMMCaHHe KOJIEOATEILHOTO JABUKCHU A

5.1.4

IIpespamenue SHEPIUU npu
rapMOHUYECKUX  KojeOaHusx. CBs3b
aMIUIUTYAbl  KOJeOaHMH  HCXOJHOM
BEIMYMHBI C aMIUIMTyJaMH KosieOaHu

€€ CKOpPOCTH U YCKOPEHHUS

5.1.5

Konebarenbubiit  koHTYp. CBOOOAHBIC
AIIEKTPOMArHUTHBIE KoJieOaHus B
UCATBHOM  KO0JIEOATEIbHOM  KOHTYpE.
AHanmoruss MexJay MEXaHWYeCKUMH |
AIIEKTPOMArHUTHBIMH KOJICOAHUSMH.

®opmyna TomcoHa

5.1.6

3aKoH COXpaHEHHUsI  JHEpruu B

U/IeaTbHOM KOJIe0aTeIbHOM KOHTYpe

5.1.7

BI:IH}’)KIIGHHI)IG MCXAaHHNYCCKUC
konebanusa. Pesonanc. Pe3onanchas
KpI/IBaSI. BI)IHY)KIICHHI)IC

SJICKTPOMArHUTHLIC KOoJICOaHHS.

5.1.8

[lepemennbiii  Tok. CHHYycOUTATbHBII

IIEPEMEHHBIN TOK.

5.1.9

MomHocTh IIEPEMEHHOTO TOKA.
AMILTATYTHO® u JIEUCTBYIOIIEE

3HAYCHUC CHUJIbI TOKA U HAITPSOXKCHUA




5.1.10

Tpancdopmatop. IIpownsBoxacTBo,
nepegayda u notpedaeHue
ANEKTPUUYECKOM SHEPIUH.
DKOJIOTUYECKHUE pHUCKHU npu
MIPOU3BOJICTBE 3JEKTPUUYECKON SHEPruu.
Kynbrypa HCII0JIb30BAHUS

AIIEKTPOIHEPTHUH B MMOBCEAHEBHOM KU3HU

5.1.11

TexHudeckue ycTpoincTBa: ceiicmorpad,
AIIEKTPUUECKHIA 3BOHOK, JUHUH

QJICKTpOoIICpCaaqd

5.1.12

[TpakTuueckue pabotel. HccnemoBanue
3aBHUCHUMOCTH nepuoja MaJIbIX
KoJe0aHUi Tpy3a Ha HHUTHU OT JUIMHBI
HUTH U Maccel rpysa. MccrnenoBanue
[IEPEMEHHOTO  TOKa B  LENHU U3
IIOCJIEZIOBATEIBHO COEIMHEHHBIX

KOHACHCATOPA, KaTYIIKH U pE3UCTOPa

5.2

#HHPartHMEX AHUYECKHUE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHuuyeckue BOJIHBI, yCIOBUS
pacripoctpanenus. Ilepuoa. CKoOpocTb
paclpoCcTpaHeHUsT ¥ JUIMHA  BOJHBL

[Tonepeunsie U MPOJOJIBHBIE BOJHBI

5.2.2

HEHPar## WuTepdepenmms u

TUQPAKIHS MEXaHUYECKUX BOJIH

5.2.3

3Byk. Ckopocth 3Byka. ['pomkocTb

3ByKa. BoicoTa Tona. TemOp 3Byka

5.2.4

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSA
W3JIYYCHHS] DJIEKTPOMArHUTHBIX  BOJIH.
B3anMHuast opuenTanus BexktopoB E, B u

U B DJICKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.2.5

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:
OTpaXXeHHE, IIPEJIOMIICHUE,

TOJISIpU3AITHS, nudpakiys,




uHTEpPepeHIus. Ckopoctb

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[IIxana AIEKTPOMArHUTHBIX BOJIH.
[IpuMmeHeHue 31eKTPOMarHUTHHIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIIUIIEI PAAMOCBSI3U M TEJIEBUICHUS.
Pagnomoxarusi. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKaIoLIei cpebl

5.2.8

Texnuueckue yCTpOCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3BYKOBAas TMArHOCTHKA B TEXHUKE
U MEIULMHE, pajaap, paguonpHEMHUK,
TeIeBU30p, aHTeHHa, Tenedon, CBY-

1c4Yb

5.3

#H#HPari#H#OIITUKA

5.3.1

HpﬂMOJ’IHHCﬁHOG pPacupoCTPpaHCHUC

cBeTa B OTHOPOAHOM cpene. Jlyd ceera

5.3.2

OtpakeHue cBera. 3aKOHBI OTPAKECHUS
ceera. lloctpoenne  m3oOpaxkeHuii B

TUIOCKOM 3epKaJie

5.3.3

IIpenomnenue cBeta. 3aKOHbI IPETOMIICHUS
cBeTa. AOCOIIOTHBIN [10Ka3aTeb

IIPETOMIICHUS

5.34

IlomHoe BHYTPEHHEE OTpPayKEHHE.
IIpenenbHbIN yroi IIOJIHOTO

BHYTPEHHETO OTPAKECHUS

5.35

Hucnepcuss cBera. CIOXKHBIA COCTaB

6emoro ceera. Llpet

5.3.6

CoOwuparomue U paccerBaIONINE JIMH3HI.
Tonkas nmH3a. POKYCHOE pacCTOSTHUE U
OIITHYECKast CHJIa TOHKOH JINH3BbI.
ITocTpoenue n300pakeHHi B

COOMparoOIIMX U PAaCCECUBAIONIUX JIMH3AX.




®opMysia TOHKOW JMH3bL YBEJIUYECHUE,

IaBaeMoe€ JIMH30U

5.3.7

[Ipenens MPUMEHUMOCTH

reOMETPUYECKON ONITUKHU

5.3.8

WNutepdepenus cBera. KorepeHTHBIE
UCTOYHUKU.  YCIOBUS  HaOIIOACHUS
MaKCHMYMOB U MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)aSHBIX KOTCPCHTHBIX UCTOYHUKOB

5.3.9

Hudpakumss  cBera. JludpakuuoHHas
peméTka. YcnoBue HaOTFOICHHSI
[NIaBHBIX MAaKCUMYMOB TIpH TaJIeHUU
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PELIETKY

5.3.10

Honﬂpmaum{ CBCTa

5.3.11

TexHuueckue yCTpoOiCTBa: OYKH, JIyIIa,
doroanmnapar, NMPOEKLIMOHHBIA anmapar,
MHUKPOCKOT, ~ TEJECKON, BOJOKOHHAs
ONTUKA, JU(PPAKIUOHHAS  peméTka,

MOJIIPOU L

5.3.12

[TpakTueckue pabGotel. M3mepenue
MoKa3aTens IPEIOMIICHHUSL.
HccnenoBanue CBOWCTB M300pakeHUIl B

nuH3ax. Habmonenue aucnepcun ceera

3JIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHnIIBI NPUMEHUMOCTH KJIACCHUYECKOU
MEXAaHUKU. [TocTynatet TEOPUH
OTHOCHUTEJIBHOCTHU: VHBAapHUAHTHOCTh
MOAYJII CKOPOCTH CBE€Ta B BaKyyMe,

MPUHLIMIT OTHOCUTENIHOCTH DUHIITEeITHA

6.2

OTHOCHTEILHOCTD OJHOBPCMECHHOCTH.
3aMeI[J'IeHI/Ie BpPpEMCHU H© COKpallCHUC

JUINHBI




OHepruss W UMIYJAbC  CBOOOJHOM

6.3

YaCTHUIIbI

CB43b MAcChl C PHEPTHUEH U UMITYJIHLCOM
6.4 CBOOOJIHOM YAaCTUIIBI. DHEPrusi TIMOKOs

CBOOOIHOM YaCTUIIBI

KBAHTOBAS ®U3NKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Dopmyna I[lnanka cBs3U
sHepruu  ¢GOTOHA C €ro YacTOTOMH.

DHeprus U UMIyiabC POTOHA

7.1.2

OTkpbITHE " UCCIICIOBAaHUE
dotorddekra. Onbitel A.I'. CTonerona.

3akoHsl poTordderra

7.1.3

YpaBHeHue DHHIITEHA s
dotorddekra. «KpacHas  rpaHunan

dotorddekra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JleOGeneBa

7.15

XMMHYECKOE JIEMCTBUE CBETA

7.1.6

Texnuueckue YCTpPOMCTBA:
¢doTosrneMeHT, (OTOAATYUK, COJTHEUHAS

Oarapesi, CBETOIMO]T

7.2

CT

POEHUE ATOMA

7.2.1

Monens atoma TomcoHa. OTBITEI
Peszepdopaa no uccnegoBanuto
cTtpoenus atoma. [InmanerapHas Mmoaenb

aToMa

7.2.2

[Tocrynatet  bopa.  M3znyuenwe wu
noryonieHue (OTOHOB TMPU TEPEX0Je
aToMa C OJHOTO YPOBHS HHEPTrUM Ha
apyroii.  Buger  cmektpoB.  CrexTp

YPOBHEW 3HEPTrUH aTOMa BOJAOpOJa

7.2.3

BoaHoBEIe cBoiicTBa yacTul. BoaHEBI Ie

Bpoiiss. KopnyckynsapHo-BOJIHOBOM




nyanusMm. Judpakmus >IeKTpOHOB Ha

KpUCTaJlIax

7.2.4

CnonTanHoe u BBIHY)KJIEHHOE
W3JIy4yeHue. YCTPOWCTBO W NPUHLHUI

paboTHI Ta3epa

7.2.5

Texnuueckue yCTpOHCTBA:
CIIEKTPaJbHBI aHaMU3 (CIEKTPOCKOT),

Jlasep, KBAHTOBBIHM KOMIIBIOTCP

7.2.6

[IpakTuueckne paboTel. Habmonenue

JMHENYaToro creKkTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl Ha6J'IIOI[eHI/I$I U perucTtpanuun

SJICMCHTAPHBIX YaCTHUILL

7.3.2

OTkpbiTHE PaAUOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa
paanoakTuBHOTO wu3myueHus. CBoiicTBa
anbda-, Oera-, ramma-Hu31y4eHHUs..
BrnusiHue pagnoakTUBHOCTH Ha JKUBBIC

OpraHu3MBbl

7.3.3

OTkpplTHE TPOTOHA U  HEWUTpOHA.
Hyknonnast monens siapa ['eiizenOepra —
WBanenko. 3apsa aapa. MaccoBoe 4uciio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DIIEeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacman. ['amma-
u3NydyeHue. 3aKOH  paJlOaKTUBHOTO

pacnana

7.3.5

OHeprusi CB3M HYKJIOHOB B  sJpe.

Snepubie cumbl. Jledekt Macchl sapa

7.3.6

SnepHble peakuuu. JleneHWe W CUHTE3

saep

7.3.7

Snepubii  peakrop.  TepmosinepHbIi

cunte3. [IpoOnemMbl U TeEpPCHEKTUBBI




SAJIEPHON DSHEPreTUKU. OKOJIOTMYECKUe

ACIICKTBI ﬂI[GpHOﬁ OHCPICTUKU

7.3.8

OnemMeHTapHble  4YacTUlbl. OTKpBITHE
MO3UTpPOHA. OyHaaMeHTaIbHbIE

B3aUMOCUCTBUA

7.3.9

TexHuueckue YCTPOMCTBA: JIO3UMETD,
kamepa BuibcoHa, sAepHBIA peakTop,

aToMHasa 6oM0Oa

7.3.10

[TpakTuueckue pabotel. HccnemoBanue
TPEKOB YaCTHII (mo TOTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3gHoro Heba. Co3Be3nus, sipKue
3BE3/bl,  IUIAHETbl, MX  BUAMMOE

NIBIDKEHUE

8.2

Conneunas cucrema. IlnaHeTnl 3eMHOM
TPYIIIIBI. IImaHeThI-ruranThl u ux
CIIYTHUKHU, KapJIMKOBBIC IIJTAHCTHI.

Mausie tenna CorHEYHOH CUCTEMBI

8.3

Comnme, d¢ortochepa u armocdepa.

CosHeuHasa akTUBHOCTD

8.4

HcTtounuk sneprun ColiHa U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU:
Mmacca, CBETUMOCTb, paJiyc, TEMIIEpaTypa,
170:¢ B3aUMOCBSI3b. Jwnarpamma
«CTICKTPAIBbHBIN KJIACC — CBETUMOCTHY.
3BE3bl TVIABHOW IOCIIEOBATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTbY» JJIst

3BE3/] IMIaBHOM TOCIEN0BATEILHOCTH

8.6

###HPar###BHyTpeHHee CTpoeHHe 3BE3.
CoBpemeHHbIE MPEACTaBICHUS (o]
MPOUCXOXKJIEHNU U 3Bosouun CojHLa U

3BE3. DTaIbl )KU3HU 3BE3]




8.7

Mneunsiii Ilyre — nHama ["amakTuka.
CnupaneHass  CcTpykTypa [ amakTukw,
pacnpeneneHue 3BE3N, ra3a M IbUIM.
ITonoxxenne u nBuwxkenue CoiaHIa B
lNamaktuke. Ilnockas u cdepudeckas

HOACHUCTEMBI INamakTuku

8.8

Tunel ranakTuk. PamguorajakTHKu WU
kBazapbl. UEpHBIe JABIPpEI B AOpax

rajJakKTHK

8.9

Bcenennaa. Pacmmpenue BcenenHoil.
3akoH Xa06ma. Pazberanue raJlakTHK.
Bospact u paguyc BcemeHHo#, Teopus
bosbmoro B3peiBa. Moaens «ropsiueit

Bcenennoi». PenukroBoe usiyueHue

8.10

Macmrabnass ctpyktypa BceneHnnoil.
MeraranakTtuka. Hepewménnnie

Hp06JI€MBI ACTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

10 KJIACC

Msxumies I'.5., byxosues b.b., Corckuit H.H. «®u3uka. 10 kiacc. YueOHUK.
bazosblii u yrnyonéuusiit ypoau. ®I'OC». — 12-e uzn., crep. — Mocksa:
IIpocsemenue, 2025r.

11 KJIACC

Msxumies I'.5., byxosues b.b., Uapyrun B.M. «®u3uka. 11 knacc. YueOHUK.
bazoBeiit u yrinyonénnsiii yposau. ®I'OCy». — 12-e u3z., ctep. — Mockga:
IIpocsemenue, 2025r.

METOANYECKHUE MATEPHUAJIBI IS YUYUTEJIA

- Junaxtudeckue matepuansl Ousuka 10, 11 kimace / A.E.MapoH,
E.A.Mapon. — M.: M3agatensctBo «Ipodar, 2023.
- TemaTtudeckue KOHTPOJIbHBIC U CAMOCTOATENIBHBIC Pa0OTHI 10 (husuke 10,

11 ximacc / O.N.I'pomuieBa. — M.: U3narenbcTBo «OK3ameny, 2023 r.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

MHTEPHET

- Anumanuu dpusznyeckux oobekToB. http:/physics.nad.ru/

- JKuBas ¢usuka: oOydarormias mporpamma. http://www.int-
edu.ru/soft/fiz.html

- Ypoku GU3MKH ¢ UCIoIb30BaHueM MHTepHeTa.
http://www.phizinter.chat.ru/

- ®wuswmka.ru. http://www.fizika.ru/

- ®wusmka: KoJuteKIus onbIToB. hitp://experiment.edu.ru/

- (DI/ISI/IKai 3JI€KTp0HHa51 KOJUJICKIIHUA OIIBITOB.
http://www.school.edu.ru/projects/physicexp
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http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
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