MHWHHUCTEPCTBO NMPOCBELEHUSI POCCHUNCKOMN ®EJIEPALIUU

MyHHUHITAIbHOE apTOHOMHOE 0011€00pa3oBaTeIbHOE YIPERICHHE

"Cumuazus Nel9" [IpuBOIACKOTO paiiona r. Kazaun

MAOQY "TI'umuazus Nel9"”

PACCMOTPEHO COT'JIACOBAHO

JamecTHTEIb IHPEKTOPA

ATy
AL RN,
: D
Al o S,
- .

-opoauteas MO

yrantos 3. ©./

" "L;VA- 16

"Xpucrodoposa H.1O0./

ot o> w 2045r. or «@»M 2043r.

PAEOUASI [IPOTPAMMA
(ID 928812)

yuebnoro npeavera «Pu3nKa. ba30Bblii YpOBEHb»

ana obyuaroumxcs 10-11 knaccos

Kazans 2023-2024



HOACHUTEJBHAASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pad0OTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUH K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenactaBieHHbIX B OI'OC
COO, a Takxke c yuéroM (penepanbHON pabodeil mporpaMMbl BOCIHUTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro mnpenmera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peannu3yrommx OCHOBHBIE
o0OpazoBaTeabHbIE TPOTPAMMBI.

[IpaBoByto 6a3a st COO:

— @enepanbHbiil 3ak0H Poccuiickoit @eaepanun ot 29.12.2012 r. No273 - @3
«0O06 obpazoBanuu B Poccuiickoit @enepanumny;

— 3axoH Pecniy6nuku Tatapctan «O0 O6pazoBanum» ot 22.07.2013 1. Ne68 —
3PT (c u3sMeHeHusIMN)

— @enepalibHBIM TOCYAapCTBEHHBI 00pa30BaTENbHBIA CTAHAAPT CPEIHETO
oOmero  oOpa3oBaHUsA, YTBEPXKIEHHOrO  MpHUKa3oM MuHHUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit @eneparuu 17.05.2012 1. Nel897 ¢
m3MeHenusimu  (mpuxka3z  MunuctepctBa IIpocBemienus  Poccuiickoit
®enepanuu oT 12.08.2022 1. Ne413 (manee — ®T'OC COO);

— ®@enepanbHblil IEPEUYCHb YUYEOHUKOB, JOMYIICHHBIX K HCIOJIB30BAHUIO TPU
peanu3aly UMEIOIIUX TOCyAapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIbHBIX
MporpaMM HayajdbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
o0pa3oBaHUs OpraHU3alUSIMHU, OCYUIECTBISIONIMMUA O00pa30BaTEIbHYIO
NEATeNIbHOCTh M YCTAHOBJIEHUSI TPEACIIBHOTO CpOKa KCIOJIb30BaHUS
HCKJIFOYEHHBIX YUeOHUKOB

— ®epnepanpHas oOpa3oBaTelbHas MporpaMMa CpeIHero o0Iero oopa3oBaHus
(yrBepknena mpukazoM MunuctepctBa [IpocBemenuss Poccuiickoit
®eneparuu ot 18.05.2023 1. mox Ne 371)

— IlocranoBnenue ['maBHOro rocygapCTBEHHOrO CaHUTApHOTO Bpaya PO ot 28
ceHTa0ps 2020 r. Ne28 «O0 yrBepxaeHuu canutapubix npasui CII 2.4.3648
- 20 «CaHuTapHO-3MHAEMHUOJIOTHYECKUE TpeOOBaHUs K OpraHU3alUsIM
BOCIIUTAHUS U 00YUYEHHUSI, OTJIbIXa U O3J0POBIICHUS IETEH U MOJIOJEHKIUY

— IlocranoBnenue ['maBHOro rocygapCTBEHHOrO0 CaHUTapHOTO Bpaya PO ot 28
saaBaps 2021 r. Ne2 «O0 yTBepkaeHnu caHuTapHbixX mpaBui 1 HopMm CanlluH
1.2.3685 - 21 "I'uruennyeckue HOPMATUBBI U TPeOOBAHUS K OOECIEUEHUIO
O0e3zomacHocT U (WiK) OE3BPEAHOCTH MJig ueloBeKka (HaKTOPOB CpeJIbl
obutanus» (c usmeneHusmMu Ha 30 gexadps 2022 roga)



Copnepxanue mporpaMMmbl 1O (U3MKE HampaBiIeHO Ha (HOpPMUpPOBAHHE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 knaccoB npu oOydeHuu
ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JAESITEILHOCTHOTO MOJX0/A.
[Iporpamma no ¢uszuke coorBeTcTBYET TpeboBaHusiMm GPI'OC COO k mianupyeMbiM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YEHUs, a TAKXKe
YYUTHIBAET HEOOXOJAMMOCTh peaju3alliid MEXKMIPEIMETHBIX CBsi3ed (QU3UKU ¢
€CTEeCTBEHHO-HAYyUYHBbIMH YU€OHBIMU MpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
1N U3y4eHusl PU3NKU Ha YPOBHE CPeAHEro o0IIero o0pa3oBaHus, MIAHUPYEMbIE
pe3yibTaThl  OCBOCHHMS Kypca (DU3UKHU: JIMYHOCTHBIE, MeETaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAECT:

e TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (pu3nuku Ha 0a30BOM ypOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3yJIbTAaThI IO T0JIaM O0y4YEeHUS;

e cojiepxaHue yueOHoro npeamMera « Ou3ukay 1o rojgam o0ydeHusl.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOAbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIA] B CUCTEMY
3HaHuM 00 okpyxatoiiem mupe. llIkoapHbIN Kype GU3UKH — CUCTEMOOOPA3YIOIIUIA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHUM, HM3y4aeMbIX XHMHEH, OuoIoTHEH,
dbusndeckoir rTeorpaduert W acTpoHoMuer. Mcmomb3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpefensieT XapakTep U pa3BUTHUE
Pa3HOOOpa3HBIX TEXHOJIOTHM B c(pepe IHEPreTUKH, TPAHCIIOPTa, OCBOEHHUSI KOCMOCA,
MOJTyYEHHs] HOBBIX MaTEpHUaJOB C 3aJlaHHBIMH CBONCTBaMHU U Apyrux. M3yuenue
(bU3UKM BHOCUT OCHOBHOM BKJIaJ] B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU KAPTUHBI
Mupa oOydaromuxcs, B (OpMHpOBaHME YMEHHH MPUMEHSITh HAYYHBIH METO]
MMO3HAHUS MIPU BHITIOTHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUMN.

B ocHOBY Kypca ¢pu3uku AJist ypOBHS CpeHEro 00111eT0 00pa30BaHMUs MOJI0KEH
pAI uael, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEPHIEHHBIM, OH COAEPKUT MaTepual U3 BCeX pa3feiaoB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (QU3MKU
o0benUHEH BOKpYr (Qusnueckux Teopuil. Benymmm B Kypce sBIsieTCSs
(dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. BEE peanuzanus NOpeanojaraeT HUCIOIb30BaHUE
FYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAayKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
(U3UKH C pa3BUTHUEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
1 SKOJIOTUYECKUMHU MPOOIeMaMH.



Hoes npuxnaonoii nanpasnennocmu. Kypce pu3nku npeanoigaraet 3HakOMCTBO
C MIHUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHMUECKUX MPUIOKEHUN H3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes »skonocuszayuu peanu3yeTcss MOCPEACTBOM BBEICHUS 3JIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTUH, a TaKxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JIH30BAHUS U IKOJIOTHUYECKON 0€30MaCHOCTH.

Crep>KHEBBIMU SJIEMEHTaMU Kypca (M3MKU Ha YpPOBHE CpeAHEro oOIIero
oOpa3zoBaHus SBISIOTCS (u3nyeckue Teopuu (PopMHUpoOBaHUE TMPEJCTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpHH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTHU
TEOpUH, AJIsl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAX0J B Kypce (PU3UKHU peau3yeTcsl Mpexae
BCEro 3a CUET OpraHu3allUd HKCIEPUMEHTAIbHON AESTEIbHOCTH OO0yYarolUXCs.
J1s1 6a30BOTO ypOBHS Kypca (PU3UKU — 3TO UCIIOIB30BaHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPHIE B IporpamMme
no ¢u3uke OObEAMHEHBI B OOUIMU CIHUCOK YYEHHUYECKUX MPAKTUYECKUX PadoT.
Brinenenue B ykazaHHOM TiepedyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX s
KOHTPOJISI U OIIEHKH, OCYIIECTBIIAECTCS YyYaCTHUKaMH 00pa3oBaTEIbHOTO IMpolecca
UCXO0/sl U3 OCOOEHHOCTEW MIAHUPOBAHUS U OCHalleHusi kabuHera (usuku. [lpu
ATOM OO0€CcleurBaeTCsl OBJIaJICHHEe OOyYarolMMHCS YMEHUSMH TMPOBOJUTH
KOCBEHHBIE H3MEpPEHUS, HCCIEIOBaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH U
MMOCTAHOBKY OIBITOB MO MPOBEPKE MPETI0KEHHBIX TUIOTES.

Bonbiioe BHUMaHue yACISIETCS PEIICHUIO paCUETHBIX U KaU€CTBEHHBIX 3a/1a4.
[Ipu 5TOM n71s1 pacu€THBIX 3a/1au MPUOPUTETOM SBISIOTCS 3a/1a4u C SIBHO 3aJJaHHOU
(U3MYeCKOl MOJIENIbI0, TMO3BOJISIIOIIME MPUMEHSATh HW3YYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTErpUpys 3HAHUS U3
pa3HbIX paznenoB. JJisi KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha
oObsSICHEHHE MPOTeKaHUsl (U3UYECKUX SBJICHUNM U TPOILIECCOB B OKpYKarouen
KU3HU, Tpelyrolue BbIOOpa (Qu3Mueckoll MoJenu sl CUTYyallMd MNPaKTUKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B cootserctBum ¢ TpedoBanusiMu @I'OC COO k maTepHalIbHO-TEXHUUECKOMY
obOecrnieueHuI0 yueOHOro mpoiiecca 0a30BbIM ypOBEHb Kypca (PU3UKH HA YPOBHE
cpenHero ooOmero oOpa3oBaHMs JOJDKEH HM3y4daTbCsl B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3UKKM WM B YCJIOBHUSAX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAYy4YHOro nukia. B kabuHere QU3UKH JOIKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [Jis BBIMOJHEHHUS YKAa3aHHBIX B Mporpamme Mo
(U3MKe YUEHUUECKUX MPAKTUUECKUX pabOT U JEMOHCTPAIlMOHHOE 000pYyA0BaHUE.



JleMoHcTpalluoHHOE 00opyaoBanue (HopMUpYETCS B COOTBETCTBUU C
MPUHITUTIOM MWHUMAIBHON  JOCTAaTOYHOCTH ©  OOECIeYMBAaeT IOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
UCCJICIOBAHMSI  M3YyYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHHE [JIi YYEHHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHUYECKHX KOMIUIEKTOB W OOECTICUMBACTCS B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX OOyYarOmmxcs. TeMaTHYecKhe KOMILICKTHI
71a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, & TaKkKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CHCTEM B BHJI€ IU(PPOBHIX TAOOPATOPHUIA.

OCHOBHBIMHU TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

e (QopmupoBaHue HWHTEpeca W CTpEMJICHUS OOYYAIOMIMXCS K HAYIYHOMY
W3YUYEHUIO TIPUPOJBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPUYECKUX
CHOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
MCCIIEI0BATEIHCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYIHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3YyUEHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBanue yMeHHUN OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
du3HUecKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue TpENCTAaBICHUNW O PONMHM (PU3UKHU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTmkeHne ATUX 1eniell 00ecrmeunBaeTcsl perieHueM CIIeyIoMuX 3a1aq B

npoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

e MPUOOPETEHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAs MEXaHUKY, MOJICKYJIApHYIO (HU3UKY,
AIEKTPONHAMUKY, KBAHTOBYIO (DM3HKY ¥ SJIEMEHTHI aCTPODU3HKY;

e (QopmMupoBaHue yMEHHI TPUMEHSATH TEOPETUUYCCKUE 3HAHWS IS
oOBbsicHeHHUST (PU3WYECKUX SBICHUW B TPHUPOAC H ISl TIPUHSTHS
MPAKTUYECKUX PEIICHUN B MIOBCETHEBHON KU3HH,

e OCBOCHHE CIOCOOOB peIIeHUs Pa3IUYHBIX 3a7ad C SBHO 3aJIaHHOUN
¢uznueckoii MOMENBI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3gaHue GU3NIECKOU MOJICIH, aJIeKBATHOW yCIIOBHSIM 3a]a4H,

e TMOHWMaHHE (U3UYECKUX OCHOB W TPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO

cpeay;,



e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS W TMPOBEIACHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIPETAIUU HWHHOPMAIIHH,
OTIpEIEICHNS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHWE YCJIOBWH /IS Pa3BUTHS YMEHHUIH MPOEKTHO-MUCCIIEI0BATEILCKOM,
TBOPYECKOM JEATEIHbHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CpPEAHETO OOIIEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZelN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMme 1Mo (QU3HKE TEepedeHb J1abopaTOpPHBIX U
MPAKTUYECKUX pabOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [€JaeT BBIOOD
MpoBeNCHHsT JTa0OpPaTOPHBIX pPabdOT H OMBITOB € YYETOM HHIAWBHUAYaTbHBIX
0COOEHHOCTEN 00yYaromuXCs.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Pa3gen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®usuka — Hayka o npupoae. HayuHble METOABI MO3HAHHS OKPYKAKOIIETO
Mupa. Ponb 3xcnepuMenTa U TEOpUH B IPOLIECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B pusuke.

MogenupoBaHue (QuU3MYECKUX SIBIEHUU U mponeccoB. HayuHbie THIOTE3HI.
dusnuecKkue 3aKOHbl U TEOpUHU. [ paHUIBI IPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOM KapTUHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIIOAEH.

Jlemoncmpayuu

AHasioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MNPUOOPHI, KOMIbIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema otrcuéra. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeaHsAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUATBbHOW TOYKH, UX MPOEKIMA HA OCU CUCTEMBbI KOOpJHMHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxeHue. ['paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H IEPEMENICHUS
MAaTEPUAIbHON TOUYKU OT BPEMEHH.

CBobOoaHOE TajieHue. Y CKOpeHHe CBOOOHOTO Ma CHHS.

KpuBonuneitHoe nBukeHue. J[BUKeHNE MaTEpUAIbHON TOYKH 10 OKPYKHOCTH
C MOCTOSIHHOM N0 MOJYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTh.
Ilepuon u wactora ob6pamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHnueckne yCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHHE: CIIHUJIOMETD,
JIBH>KEHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE IEPEIAYN.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WUTIOCTPALUMA KHHEMATHYECKUX XAPAKTEPHUCTUK
JBUKECHMUS.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHMUEM MPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.

Hanpasnenue ckopocTy pu ABH>KEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomol

N3yuyeHne HEpaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOPOCTH.

HccnegoBaHnne COOTHOLICHUS MEXAY IyTAMHU, IPOWIECHHBIMHA TEIOM 3a
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyenue NBUKEHUS IAPUKA B BA3KON KUIKOCTH.

N3ydenne nBuxeHus Teia, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutensHOCTH  lamunes. IlepBeit  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa aiist
MaTepuagbHOU TOUKHU. Tpernil 3aKkoH HproTOHA 1151 MatepranbHBIX TOUEK.

3akoH BcemupHoro taroreHus. Cuima Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (1okosi, CKoibxkeHus, kauenusi). Cuiia tpenus. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. KoadduuueHt tpenus.
Cuna conpoTUBIICHUS NPH IBUKECHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT Cuiibl OTHOCUTENBHO OcH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECUSA TBEPIOIO TeJIA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JNBH>KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHNE MHEPLIUH.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIIUX TEIL.

Bropoiu 3axkon HeroToHa.

N3mepenue cu.

CioxxeHue Cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMalini.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUME CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHUs TBEPOTO Tena. Buabsl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomnul

N3ydenne nBuxeHust Opycka Mo HaKJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pEe3UHOBOM 00pa3siie, OT Ux aedopmarinm.

HUccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3aKkonwvl coxpaneHus ¢ MmexanuKe

NmMnynbc MatepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
Nmnynbe cWiibl M1 M3MEHEHUE HMITYJbCa TeJld. 3aKOH COXPAHEHHUS] MMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabota cuiabl. MOIITHOCTD CHUTHI.

Kunernueckass sHeprusi MarepualibHoOM Touku. Teopema 00 H3MEHEHUU
KWHETUYECKON SHEPTUM.

[TorenuunanbHas SHEprus. [TorenunanbHas SHEprus YIpPYyTO
nedbopMupoBaHHOU NPYyXUHBL. [loTeHIIManbHAsE YHEPTHS Tesia BOJIMU3U MOBEPXHOCTH
3eMJIH.

[ToreHuuanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHHS] MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYXUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEeHIIMATBHON YHEPTUHN B KHHETUYECKYIO U OOPATHO.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MAasITHUKOB.

UccnenoBanue cBsi3u pabOThI CUJIBI C U3MEHEHHEM MEXaHUYECKOW HHEPrUu
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekysipHast GQu3nKa 4 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe maBuxenue. Hudbdysus. Xapaktep IBUXKEHUS U
B3aMMOJECUCTBUSA 4YacTUI[ BellecTBAa. MoAEnu CTpPOEHUs Ta30B, XUJIKOCTEU H
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsl Mosieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Lenbcus.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACaNIbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M30mporecchl B UACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME UCKPETHOE CTPOEHUE BeElIecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbITel 0 TU(PGY3UM KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIas IPUPO1y AaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHHS UJCAIBHOTO rasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEpPEHMUI
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

UccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoanHamuueckasi cucrema. BHYTpeHHSsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U cIocOObI €€ n3MeHeHus. KonuuecTBo TemioTel U padota. BHyTpenHsis
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a. Buael  Temonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeNIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTH NpH TEMIoNepeaye.

[lonarue 00 agmabGaTtHOM mponecce. llepBbIii 3aKOH TEepPMOAMHAMUKH.
[IpuMeneHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTainus paboThl rasa.

BTopoii 3axon TepMoanHaMuku. HeobpaTUMOCTh ITPOIIECCOB B IPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUUNBL ~ AEUCTBUS — TEIUIOBBIX  MAIIIMH.
IIpeoOpa3oBanusi SHEPrHUM B TEIJIOBBIX MammuHax. KoaduuueHT moae3Horo
nerictBus TeruioBor MammHbl. [ukn KapHo m ero ko3d@uUIMEHT MOJIE3HOTO
NENUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Tela MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKM u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyXa, HarpeBanue sdupa B
JTATyHHOU TpyOKe myTEM TpeHus (BUICOJEMOHCTPALINS).

N3MmeHenne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa IpH TeIlonepeaaye.

OmnbIT 110 a1abaTHOMY PaCIIUPEHUIO BO3AyXa (OMBIT C BO3YIITHBIM OTHUBOM ).

Mogenu napoBoil TypOUHBI, IBUTATEIsI BHYTPEHHETO CTOpPaHUs, pEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeuyecmea. Dazoevie nepexoonl

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenue u kureHue. AOCOIIOTHAS H
OTHOCHUTENIbHASI BJIAXHOCTh BO3Ayxa. HacelllleHHBbIH map. YaenbHas TeoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUS.

TBépnoe teno. Kpucrannuyeckue u amop@Hbie Tesia. AHU30TPONUS CBONCTB
kpuctaiuioB. JKuakue kpuctamiasl. CoBpemeHHble Matepuanbl. [lnaBieHue u
KpUcTaJUTM3anus. Y IenbHas TerioTa miasieHus. CyOaumanusi.

VYpaBHeH#HE TEIIOBOro OanaHca.

TexHuyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYUYEHUSI COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHUCJIE HAHOMATepUalioB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoliCTBa HACKIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

CniocoObI M3MEPEHHUsI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTAILNIMYECKOTO BEIIECTBRA.

JlemoHCTpanus KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenre 0THOCUTENbHON BIIaXKHOCTU BO3AyXa.

Pa3nea 4. JiekTpoauHaMuKa
Tema 1. dnekmpocmamuka
DIIeKTpU3aLHKs TEI. DJIEKTPUUECKUH 3apa. J[Ba BUa JIEKTPUUECKUX 3apPAIOB.
[IpoBOIHUKM,  [OHUAJIEKTPUKA W TMOJYOPOBOJHUKHA. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaaoB. 3akoH KymoHa. TodeuHbI 3JIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuun



CYIIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsyKEHHOCTU AIEKTPUUYECKOTO
TOJISL.

Pabora cun anekTpocrarudeckoro moss. [lorenmuan. Pa3HocTh MOTEHIIMAIOB.
[IpOoBOTHUKM M AUABIEKTPUKU B BJIEKTPOCTATHUUECKOM MoJie. JuanexkTpuueckas
MPOHULIAEMOCTb.

QnekTpoéMKocTh. KoHaeHcaTOp. DIEKTPOEMKOCTh IIJIOCKOI0 KOHJIEHCATOpA.
DHEpPrus 3apsSKEHHOTO KOHAEHCATOPA.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUYECKash 3allluTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN ammapar, CTPyHUHBINA PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopericTBrE HAIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKU B SIIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsSKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3Mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii 31ekmpuyeckuii moxk. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKHN TOK. YCIOBHUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [10CTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 11 y4acTKa LEeTu.

DIIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE MPOBOJHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
AJEKTPUYECKOTO TOKA.

DIIEKTPOABIXKYIIIAS CHJIA U BHYTPEHHEE CONPOTUBICHUE HCTOYHUKA TOKA.
3akon Oma a1 moJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAs ~ MPOBOJAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MPOBOJIUMOCTD
noTynpoBoJHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTpUYECKH TOK B  pAacTBOpax M  paciuiaBax  3JIEKTPOJHUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIECKTPOIIN3.



DJeKTpuYecKnil TOK B razax. CaMOCTOSTENbHBIA W HECAaMOCTOSITEJIbHBIN
pa3psa. Monuus. [1ma3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, DIIJIEKTpOHArpeBaTelIbHbIE MNPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN JAHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure cuiibl TOKa U HaMPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IA TIOTIEPEYHOI0 CEUCHHS U MaTepuaa.

CmenanHoe COeJMHEHUE MPOBOIHUKOB.

[Ipsimoe wu3MepeHHe >IEeKTPOJBIKYIIeH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD 3AEKTPOIUTOB.

NckpoBoil pa3psia 1 IpOBOJIUMOCTh BO3yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenure 371eKTPOABUKYILEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUS.

Habnronenne snexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COJAEPKATENBHBIX MEKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJIOrMU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quznueckas BeIWYUHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMBbl ypaBHEHUM, JUHEHHas (yHKIMS,
napaboia, runep0oia, ux rpadUkd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B XKUBOU mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPBIX TEJ, )KUJIKOCTEHN U ra3oB,



AJIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHYECKAS  JUCCOLMALIMS,
rajbBaHUKA.

l'eoepaghus: BnaxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBUXEHUU C HUCIMOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MMOAUIMIIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIPyTHE), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIEC HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUHU, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3€MJICHHE >JIEKTPONpPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIIbHBIE puOOPHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. JjekTpoauHaMuKa

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUSA

[ToctostHHBIE MarHuThL. B3anmoaencTBue NOCTOSHHBIX MATHUTOB. MarHuTHoe
nosnie. Bektop maruutHoOM nHAykiuu. [[pyHINUN Cyneprio3suiiuy MarHUTHRIX MOJIEH.
JIunuu MarHuTHOW UWHAYKUUU. KapTuHa JWMHUNA MAarHUTHOW WHIYKIHMHM TOJs
MOCTOSHHBIX MAarHUTOB.

MarautHOe T10J€ TPOBOJHHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIHA
MAarHUTHOTO TOJS JUJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJBLIEBOTO
MPOBOJIHMKA, KAaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue mpoBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3aPSKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cuisl Jlopenna.

SlBneHue 3NeKTpOMarHuTHOW WHAYKUOUH. [lOTOK BEKTOpa MAarHUTHOM
WHAYKOAHW. OJIEKTPOABIKYIAs CWia HWHAYKOHU. 3aKOH 3JEKTPOMArHUTHOUN
nHaykuuu Papanes.

BuxpeBoe nsnexkTpuueckoe IMoje. DIEKTPOABMKYINAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenna.

NuaykTUBHOCTB. SIBIEHME CAMOMHIYKUMH. OJEKTPOABIKYIIAs  Cuia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJICKTPOJIUTA.

SIBieHME AIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanue AeiCcTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paznea S. KoJsie0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKUE  KoOJieOaHWS.
INapmonnueckue konebanus. Ilepuon, yactora, amminTyna u (aza kojeOaHUA.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpaitieHue 3HEPTUM IPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaqbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
ANEKTPOMArHUTHBIMU KoJjieOanusimu. @Popmyna TomcoHa. 3akoH CcOXpaHEHUS
SHEPI'uM B UJICAIbHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojieOaHusX. BeIiHYK/IeHHbIE MEXaHUYECKHE
koJie0anusi. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

ITepemennsbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNpPSKEHHUS.

Tpancdopmarop. IlpousBoacTBo, nmepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEpPruH. JKOJIOTHUYECKUE PUCKHU IPU MPOU3BOJACTBE 3JEKTpodHepruu. KynbpTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOAaTeNbHOW CHUCTEMBI (TIPYKUHHBIM WM
MaTeMaTUYECKHUI MasTHUK).



HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHMIA.

Habnronenne pezonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHNs.

OcuunorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISl
ANEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHUM PE3UCTOpa, KATYIIKU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TUHUHA JIEKTPOIEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne 3aBUCUMOCTH TEpUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIETIH U3 MOCIIEI0BATEIBHO COSUHEHHBIX
KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHnuueckue BOJHBI, ycioBUsL pacmpoctpanenus. llepumoa. CxopocTb
pacrpocTpaHeHus U JyiMHA BoJiHBL. [lomepeuHble W TPOJIOIABHBIE BOJIHBI.
Nurepdepenius u qudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anexktpoMmarantHol BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIEHUE, Toyisipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >MEeKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBsI3U U TeNneBuAeHUs. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meusn.

Jlemoncmpayuu

OO6pazoBanue u pacIpPOCTPAaHEHUE MOTIEPEUHBIX U MPOJAOIbHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nntepdepeHunu U Audpakiinu MEXaHUUEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsI3M TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.



NccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHUE,
nossipu3anus, Audpakius, uHTephepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEUHBIN HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IpeIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKECHUSI.

HNucniepcus cBeta. CiioxHbIN cocTaB 6enoro ceera. L[Ber.

Coluparoire u paccenBaroine JUH3bl. ToHKas TuH3a. DOKYCHOE PaCCTOSIHUE
U ONTUYECKas cujia TOHKOW JuH3bL. [locTpoenue n3o0pakeHuit B coOMparomumx u
pacceuBaromux JuH3ax. opmyiia TOHKOM JIMH3BI. Y BEIUUYEHUE, JaBAEMOE JTUH30M.

[Ipenens MPUMEHUMOCTH TEOMETPUUECKONU ONITUKH.

BonnoBass ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(hEpPEHIIMOHHOU
KapTHHE OT JIBYX CUH(Aa3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcIoBUE HAOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: OYKH, JyIa,
dboToanmnapaT, MNPOEKIMOHHBIM ammapar, MHUKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISPOUSI.

Jlemoncmpayuu

[IpssMonuHeiiHOEe pacnpocTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA.
Onrtuueckue npudopHI.

[TonHoe BHYyTpeHHEE oTpakeHue. Mojienb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B TMH3aX.

Monenu MUKPOCKOIIA, TEJIECKOTA.

Hab6nronenne natepdepeHnum cpeTa.

Habmronenne nudpakuuu cBeTa.

Habnronenne gucrepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

Habnronenne monsipuzaiiuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenune nokazaresns npeaoMIeHUs CTeKIa.



UccnenoBanne cBONCTB N300pakeHUM B TMH3aX.
Habnronenne gucnepcuu cBeTa.

Pa3pgesn 6. OCHOBBI CrIeNUAIBLHON TEOPUU OTHOCUTEIbHOCTH
['panu1IBI IPUMEHUMOCTH KJIACCUUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPHUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BAaKyyME,
NPUHIMI OTHOCUTEJIBHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIllCHUE
JUTUHEL.
DHEPrusl U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTHUIIbl. DHEPrus
MTOKOSI.

Paznen 7. KBantoBas ¢puszuka
Tema 1. dnemenmovt KGAHMOBOU ONMUKU
®otonbl. Dopmyina [lnanka cBsa3u s3HEeprun PoTOHA C €ro YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.
OtkpeiTue n uccinenopanue horodrpdexra. OnbiThl A. I'. CtonmeroBa. 3aKOHBI
dboroaddexra. YpaBuenue DitHmreitHa nis Gpotoaddexra. «KpacHas rpanuna»

dhotorddexra.

JlaBnenue ceeta. OnwiThl I1. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTumK, coHEUHas ObaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTod(deKTa.

Cseronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Iloctymarel bopa. M3nyuenune wu mnormoumieHue
(OTOHOB MpU TEpPexojie aToMa C OJHOTO YPOBHS JIHEPrUM Ha Apyro. Bumasl
criekTpoB. CIIEKTp ypPOBHEW SHEPTUU aTOMA BOAOPOIA.

BosnoBeie cBoiicTBa yactull. Bonnsl ne bpoitnsa. KoprnyckynsipHO-BOTHOBOM
Iyanau3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuueckne YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mogens onbiTa Pesepdopaa.

Ornpenenenue IIMHBI BOJHBI JIa3epa.

HaOnronenue nuHeNYaThIX CIEKTPOB U3TyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKAa3bIBAOIINAE CIO0XKHOCTh CTpoeHUs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITHl Pe3epdopa o onpeaenenuto coctaBa paii0aKTUBHOTO
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramMma-uzinyudeHus.  BuusiHue
PaIUOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBL.

OTtkpbiTHE TIpoTOHA W HeWTpoHa. HykionHnas monens snpa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio siapa. M3otonsr.

Anbda-pacnaz. DNEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ['amma-
n3Iy4dyeHue. 3aKOH paau0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. AnepHblie cuibl. [ledext maccsl sapa.

Slnepnblie peakuuu. /leneHne u CUHTES AAED.

Snepublit peaktop. TepmosimepHbiii cuHTe3. [IpoOiemMbl M TMEPCHEKTUBBI
AIEPHON IHEPIETUKU. DKOJIOTMUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHUE MO3UTPOHA.

Metoabl HAOMIOACHUS U PETUCTPAIIUU FJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHble B3auMOoielcTBUSL. EquHCTBO pusnueckoil KapTUHBI MUpA.

TexHuueckne yCTpONCTBA M MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbliil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CYETUMK HOHU3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DiieMeHTHI ACTPOHOMUM M ACTPOPU3UKH

Dtanel pa3BUTHUS aCTpOHOMUU. [[puKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUECHUE
ACTPOHOMHH.

Bun 3Bé3mHoro neba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JBH)KEHUE.

CosiHeuHas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounwk sHeprun ConHuia W 3BE3N.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamMma «CHEKTpajbHbIM KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBLHOCTH. BHYTpEeHHEE CTpOEHHE



3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIACHUN U 3BoJironMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHOa B
lNanaktuke. Tunsl ramaktuk. PaguoranakTukyu v kBasapbl. YEpHbBIE OBIPHI B Apax
rajJaKkTHUK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pazoeranve rajgakTuk.
Teopus bonbuioro B3peiBa. PemmkroBoe usiydyeHue.

MacmrabHas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo6aeMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HMCMOJBb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONPEeNIeNIeHNs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausd CeBEPHOIO MOJIYIIAPHUS U SIPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mieunoro Ilyru.

O0o0mamwiee NOBTOPeHUE

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COIIMATIBLHOM M 3TUYECKOU chepax NesaTeIbHOCTH YeI0BEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOU Hay4yHOU KapTHHE MUPa, POJib (U3UUECKON TEOPUH B
(dhopmMupoBaHUM TIPEACTaBICHUM O (U3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAaYyUYHBIX
MPEICTaBJICHUIN O IPUPOIE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIecTBISIETCS C
YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMHM MaTE€MAaTHKH,
OMOJIOrUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIUYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penmieHHEe CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIUN, MNpPU3HAKU TMOJO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobeéMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIC
JIBHMOKEHUSI B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOJE, IEHCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAININYECKON PElIETKH, CIEKTPaIbHbINA aHATU3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX Py,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCEHUI.

Texnonoeua: JHMHUM DIEKTpONEpEnad, TIEHEpATOp IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKUHOHHASA II€Yb, paaap, PaauONpPUEMHHUK, TEIEBU30P,
anTeHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «@Dusnka» Ha ypOBHE CpeaHEro oOIlero
oOpa3zoBaHus (0a30BbI YPOBEHB) JAOJKHO OOECIEUUTH JTOCTHXKEHHE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyNbTAThl OCBOCHUSI yUeOHOro npeaMera «Pu3nKa» TOTKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUCKOTO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONBbITa U OMbITA ACATEIBHOCTH B MPOIECCE peaanu3aliid OCHOBHBIX HaIlpaBICHUH
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOTO OOIIECTBA;

MPUHATHE  TPAJULIHMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHOW OpraHU3allNy;

YMEHUE B3aUMOJEHCTBOBATH C COLMATbHBIMA MHCTUTYTaMHU B COOTBETCTBHH C
uxX QYHKIUSMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPaKTaHCKON HACHTUYHOCTH, MATPUOTH3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUUKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUHYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIEC B
NESITEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIECHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOT'O TBOPYECTBA,
MpUCyIero Gu3nyecKol HayKe;

5) Tpy10BOr0 BOCIIMTAHMS:



UHTEpEC K pa3inu4HbiM cdepaM MNpodhecCHOHAIBHOU NeSITeNbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBATh COOCTBEHHBIE )KU3HEHHBIE MJIAHbL;

TOTOBHOCTh M CITOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(bU3UKU Ha TIPOTSIKEHUHU BCEH KU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTHYECKOW KYJIbTYphl, OCO3HAaHHE TJI00aTIBHOTO
XapakTepa SKOJIOTHYECKUX MPoOIeM;

IJIAHUPOBAHKUE U OCYUIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUS LIeJIed YCTOMYMBOIO pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JEATENbHOCTH HKOJOTHMYECKONW HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) 1eHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeATeIbHOCTH, TOTOBHOCTh B Mpoliecce
M3y4eHUs] PUBUKU OCYIIECTBISATh MPOCKTHYIO U UCCIEOBATENbCKYIO AESTEILHOCTD
WHJIMBUAYAJIHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENFHO  (OPMYJIHpOBaTH U aKTyaJU3UpoOBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILENU JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  paccMaTpUBAEMBIX
(bU3NYECKUX SIBICHUSAX;
pa3palaTeIBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIN3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMAaTEPUAIbHBIX PECYpPCOB;
BHOCHUTH KOPPEKTHBHI B J€SITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTEACTBUN ACSITENbHOCTH;
KOOPAMHHUPOBATH U BBIMOJIHATH paObOTy B yCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUH KU3HEHHBIX TPOOIeM.
Ba3oBble uccienoBarebckue 1eiCTBUS:
BJIQ/IETh HAYYHONH TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHSATHUSIMU U METOAAMH
(bu3nYeCcKoi HayKH;



BJIaJIETh HaBBIKAMH YU€OHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU NIEATEIIbHOCTH
B 001acTu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (U3UUecKoro CojiepKaHusi, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHJAAMHU JICSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpeTaluy, MpPeoOpa30BaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX
CUTyalusaX, B TOM YUCJIE IPU CO3JaHUU YUYECOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISITh TNPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3UpOBATh 3a/1ady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUS, HAXOAUTh ApTYMEHTHI JIJIs I0Ka3aTebCTBA CBOMX
YTBEPKIEHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJTU3UPOBAaTh TMOJYyYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yiabTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NEATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCHUTh 3HaHMUS MO0 (u3uke B MPAKTHUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJIEH, TIPE/IJIaraTh OPUTMHAIIBHBIC MOXO0/Ibl U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEUICHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HABBIKAMH TMOJy4YeHUs MHPOopManu (GU3UYECKOrO COJEpKAHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISTh IOUCK, aHalu3,
CUCTEMATH3alMI0 M HMHTEPNPETANUI0 WH(POpMALMKU Pa3IMYHBIX BUIAOB U (HopM
MIpEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a7a4 ¢ COOJI0ICHNEM TPeOOBaHMI SPTOHOMUKH, TEXHUKH 0€301MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX U ITUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COJACpPKAHUS B Pa3IUUYHBIX (dopmaTax C
y4ETOM Ha3HAYeHUs MH(DOpPMAILINK U 1IEJ€BON ayJUTOPUH, BbIOMpasi ONTUMAILHYIO
dbopmy npencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIE Y4eOHbIe 1elCTBHS:
OCYILIECTBJISITH OOIIIEHHE HAa ypoKaxX (PU3UKHU U BO BHE-YPOUHOU JNEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalluid U  cMsr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U UHIAUBUIYATHHOM
padoThI;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTaBIATh IUIAH JACHCTBUM,
pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU paboOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJOTO YYaCTHUKA KOMAaH/bl B OOIIIHIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepCcaJbHbIe YUeOHbIe 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENTbHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH NPOOIEMBI, CTaBUTh U (POPMYIUPOBATH
coOCTBEHHEIC 3a/a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCThH 32 PELICHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIUM B 00JIaCTH
(U3UKM, MOCTOSTHHO MOBBINIATH CBO 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJIaJICTh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX PE3yJbTaTOB U
OCHOBaHUIM;

UCIIOJIB30BaTh NMPUEMBI peIeKCUM AJIsl OLIEHKH CUTYyallid, BRIOOpa BEpPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO INPUHUMATHh PEIIEHUS TO WX
CHUXCHHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
TeSTENHHOCTH;

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporiecce moCcTKeHNS TNIHOCTHBIX PE3YIbTATOB OCBOCHUS MTPOTPAMMBI 110
¢uzuke IS YpPOBHS CpelHEero ooOmero oOpa3oBaHus Yy OOydarouuxcs
COBEPIIIEHCTBYETCS HYMOIIMOHAIILHBIN HWHTEJUICKT, MIPEAIMOJIarafo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATLHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aIalnTUPOBATBCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIOYAIONICH CTpEMJICHHE K JOCTHKCHHUIO LETU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIECH CITIOCOOHOCTh MOHUMATh AYMOIIMOHAIEHOE COCTOSHUE
JIpYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAITBHBIX HABBIKOB, BKIFOYAIOIINX CITOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3pemiaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K koniry o6yuenus B 10 kiaacce npeMeTHbIE pe3yJIbTaThl HA 6A30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIOAEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
MaTepualibHas TOYKa, MHEpLUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
WJICAIBHBIN Ia3, MOJAEIHN CTPOCHUS Ta30B, KUJIKOCTEW U TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUUYECKUH 3apsii PU PElIeHUU (PU3NUECKUX 3a]1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCHl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHENHOE ABUKEHHE,
CBOOO/IHOE TAJIEHUE TEJ, NBHXKEHUE MO OKPY>XKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, auddys3us, OpOYHOBCKOE JBUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TE,
M3MEeHeHHe o0bEéMa TeJ MpHU HarpeBaHUU (OXJIAKICHHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHHe, KOHJICHCAIMs, IUIABJICHUE, KPUCTAIUIM3AIUs, KUIEHUE, BIAKHOCTb
BO3/yXa, MOBBIIICHUE JIaBJICHUS ra3a MpPHU €r0 HAarpeBaHUHU B 3aKPHITOM COCYJE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B M30Ipolieccax, AJIEKTpU3alus Tell,
B3alMOJICHCTBUE 3aPSA/I0B;

OMUCHIBATh MEXAHUYECKOE JBUKEHHUE, HUCMOJb3ys (PU3NuecKue BEITHYHUHBI:
KOOpAMHATa, MyTh, NEpPEMEIIEHHUE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEpPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHu4decKas
paboTa, MexXxaHUYECKass MOIIHOCTh; MPU OMNUCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICT HCHOJIB3YEMbIX BEIUYUH, UX OOO3HAYEHUS U E€IUHHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUYHMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUJIOBBIE CBOMCTBA TE€J M TEIUIOBBIC SIBICHUS,
UCMONB3Yysl (U3WYeCKue BEIMYMHBI: JaBJICHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETUYEeCKasi PHEPTUsl XaOTUUYECKOTO JIBHXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUyHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSsSI JHeprus, padora rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JCHUCTBHUS TEIJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYMH, UX
0o003HaYeHUsT U EIUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
saBJeHUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIUYUHBIL: DJIEKTPUUYECKUM 3apsij,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIHAN, Pa3HOCTh MOTEHIIMAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMU BEIMYUHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCTONB3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUpPHOro Tarotenus, I, I u Il 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPTruM, 3aKOH COXpaHEHUs HMIYJIbCa,
MPUHLINN CYNEPHO3ULIUA CUJI, HPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCu€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHUS MOJIEKYII C
a0COJIFOTHON TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasidyarh CJIOBECHYIO
(GbOopMYyJIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHIIUIIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MAaCHOIO UCMOJb30BAHUS B TOBCEIHEBHOM
KU3HU;

BBITIOJHATh JKCIEPUMEHTHI MO MCCIEA0OBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEpPEHHU, MpHU 3TOM
dbopmynrpoBath NpodiaeMy/3aaady U TUIOTE3y yUeOHOr0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh IPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO U3MEPEHUS U HCMOJIb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCNIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCHUPOBATH PE3YJIbTATHI MOTYUYEHHOU 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJIE
Ta0auIl U rpaduKoB, JA€NIaTh BHIBOABI 10 PE3YIbTaTaM HCCIEI0BAHUS;

coboAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUM HCCIETOBAHUI B
paMKax ydeOHOro JSKCIEPUMEHTAa, Y4EeOHO-HUCCIEOBATEIbCKON W MPOEKTHOM
NEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKOW MOIEIBIO,
UCIOJB3Ysl (PU3NYECKHUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIU3a YCIIOBHS 3a1a4u
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMUYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ pelIeHusl, MPOBOJUTh PACUYEThl U OLICHUBATH PEAJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JJOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nUecKue SABICHNUS,

MCIIOJIB30BaTh MPU PEIICHUH YUE€OHBIX 33/1a4 COBPEMEHHbIE MHPOPMAITUOHHBIE
TEXHOJIOTUU JIJISl TOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALUN U TPEACTaBICHUS
y4eOHOM ¥ Hay4HO-MOMYJSIpHOM HHGOPMAIMU, TOIYYEHHOM W3 Pa3IUYHBIX
HMCTOYHUKOB, KDUTUUYECKHU aHATU3UPOBATH MOJIy4yaeMyto HH(GOPMAIIUIO;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM KU3HU JJIsI
oOecrieueHus: 0€30MAaCHOCTH MpPHU OOpAaIlllEHHH C TPUOOpPAMH U TEXHUYECKUMU
yCTpOMCTBaMH, AJisl COXPAHEHUS 370POBbSl U COOJIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHU B OKPYXKAIOIIEN Cpelie;



paboTaTh B Tpynmne C BHIIOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBLHO pacCHpenesTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE paccMaTpUBAeMOM MPOOIEMBI.

K koHy 00yuenus B 11 kj1acce npegMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUN, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
TOYEUHBIN 3JEKTPUUECKUIN 3apsl, Iyd CBETa, TOUCUHbIH UCTOUHHUK CBETA, s/IepHas
MOJIeIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO Sipa MpU pelieHur (U3NYECKUX
3a/ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JIEKTPOJAVMHAMUKHU M KBAHTOBOW (PU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIUMCS 3apsii, DJEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
unrtepdepenius, aAudpakius U TOJSpU3alUs  CBETa, JAUCHEPCUSl CBETa,
dhotornexkTpuueckuii 3pdext (hotodrdPdexT), cBeToBOE TaBiIeHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  pa3JUYHBIX  Cpel) U
ANEKTPOMArHUTHBIEC SIBIIEHUS (MPOLECCHI), HUCMHOJB3ys (PU3UUYECKUE BEIMUYHUHBI:
ANEKTPUUYECKUHN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAIPSIKEHHUE, AIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOJABUKYINAs Cuia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMojsi, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEeH, MEPUOJ U YacToTa
KoJiebaHU B KoJebaTeIbHOM KOHTYpE, 3apsii U Ccujla TOoKa B Mpolecce
rapMOHUYECKUX DSJIEKTPOMATHUTHBIX KoyieOaHul, (OKYCHOE pacCTOsTHUE U
ONTUYECKAs] CHUJIa JMH3bI, IPU ONUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €AUHUIbI, YKa3bIBaTh
(hopMyJibl, CBA3BIBAIOIIKE TAHHYIO (PU3NUECKYIO BETUYUHY C IPYTUMU BEIUUYNHAMM;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHl, HCIOIB3YS
(¢u3nYecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOIypaciiajia, SHEPTusl CBI3U



aTOMHBIX SIIEp, NpPU OIMUCAHUM TMPABWIBHO TPAaKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEIWYMH, UX OOO3HAUEHHS W EIUHUIIBI, YKa3blBaThb (POPMYIIbI,
CBSI3bIBAIONINE JIAHHYI (DU3UYECKYI0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (PU3UUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCIONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOTO U MapaIIEIbHOTO
COEIMHEHUs TMPOBOJHUKOB, 3akoH Jkoyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
WMHIYKIINH, 3aKOH MPSMOJUHEHMHOTO PacrnpoCTpaHEHUsl CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHIITelHa st hoTorddexra,
3aKOH COXPAHEHUs JHEPTUU, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MacCOBOTO 4ucla, MocTylathl bopa,
3aKOH PaJlMOAaKTUBHOIO pacnaja, Mpu 3TOM pa3indyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUSA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMpENENATh HAIIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CUJIbI AmIiepa u cuibl JlopeHna;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEA0BaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIIOTE3y yUeOHOr0 SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITH PSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUsT U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIEeI0OBATh 3aBUCUMOCTH (DU3NYECKUX BEJIMYHUH C UCIOJIH30BAHUEM MPSMBIX
U3MEPEHUN: TPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHPOBATH pE3yJbTAThl
MOJTY4YEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIUIl U TPaduUKOB,
JienaTh BBIBOJIBI MO pe3yJIbTaTaM UCCIEA0BaHNUS,

coOroAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HKCIEpUMEHTa, Yy4eOHO-UCCIENOBATENbCKON U MPOEKTHOU
NEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHhIE 3ada4d C SBHO 3aJaHHOM (U3UUYECKOW MOJCIBIO,
UCIOJB3Ysl (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEOoOXOo/IMMbIe IJisI €€ pelIeHUs], MPOBOJUTh PAcUYEThl U OLICHUBATH PEaJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;



peraTh KaueCTBEHHBIE 3a/1aUl: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
IIEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3ndecKkue SABICHNUS,

HCITOJIB30BATh ITPH PEIICHUH YUYEOHBIX 3a/1a4 COBpEMEHHBIC MH(OPMAIIIOHHBIE
TEXHOJIOTHH JIJISl TIOWCKA, CTPYKTYPUPOBAHMSI, HMHTEPIIPETAIIUN U TIPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISIPHOH WH(GOPMAINK, TOTYYEHHONH W3 pPa3IMYHbIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOTydaeMyto HH(POpMAIIHIO;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, Pa3iINdaTh yCIOBHs MX 0€30MaCHOTO HMCIIOJIh30BAHUS B MIOBCEIHEBHOU
KU3HU;

MIPUBOJNTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

HCITOJIB30BATh TEOPETUICCKUE 3HAHMSI 110 (PU3HMKE B TIOBCETHEBHOM KU3HU TS
obOecrieueHus: 0€30MaCHOCTH MpPHU OOpaIllEHHH C MPUOOpPAaMH U TEXHUYECKUMU
YCTPOWCTBAMH, JJISI COXPAHECHHSI 3/TOPOBbSI U COOIOICHUSI HOPM JKOJIOTHUECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpYyIe C BBHINOJHEHUEM pPa3IUYHBIX COIHUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIEI, PalUOHATBHO pACHpENeNiaTh OOS3aHHOCTH U
IJIAHUPOBATH JCSITEIIBHOCTh B HECTAHIAPTHBIX CHUTYAIlUSIX, aJIeKBAaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YIACTHUKOB TPYTIIHI B PEIICHUE paCCMaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢poBbie)
Ne i/m KonTtpoasnsie | IIpakTnueckue
NpOrpaMmblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHUS
1.1 ®u3uKa U METOAbI HAYYHOT'O TTO3HAHUS 2 Bubmmorexa LIOK
' msHka f A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pazpnen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kinemaruica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Hlusamiia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHbBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/7E41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmmoreka [JOK
32 OCHOBBI TCPMOAHHAMH K1 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmmorexa [IOK

®a30BbIE IEPEXOBI

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




Hroro no pasneny

24

Paznea 4. JIEKTPOJANHAMUKA

bu6munoreka [JOK
4.1 1
DTEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN AeKTpUYeCKUi TOK. TOKHU B 12 bubmumorexa [IOK
' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM undposbie
Ne i/m P Kontpoabnbie | IIpakTnueckue (uubp )
NMPorpamMmsblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. JIEKTPOAUHAMUKA
MaruutHoe nose. JIeKTpOMarHuTHas bubnumorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHudecKkue 1 31eKTPOMArHUTHbIE 9 1 bubnmoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
59 MexaHudecKkue 1 31eKTPOMArHUTHbIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nunoreka [JOK
2. 1 3
3 Onika 0 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Pasznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crieIIUaIbHOM TEOPUH 4 1 bubnmoreka [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 DJ1eMEHTELI KBAHTOBOU OIITUKH 6 hitps-//m.cdsoo.ru/7f41c97c




bu6nuoreka [JOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6munoreka [JOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O0o01marolee MOBTOPEHNE 4 E;f;?;i?:;igg}i 1c97c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
®u3uka — HayKa O PUPOJE.
1 Ha o e (})] 05 f 1 bubmuoreka [JOK
YHBIE METO/IbI IO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaloIllero MUpa
Pone 1 MecTo Gpu3uku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeSATEIbHOCTH JIIOIeH
MexaHnueckoe JBHKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
nexenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NpsIMONIMHENHHOE 1 bubmumorexa [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE ITPSIMOJIMHEIHOE 1 bubmumorexa [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobOogHOE nazeHue. Y CKOpeHue 1 bubnmoreka [JOK
CBOOOHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABuXKEHUE.

P . bubmuoreka [JOK

7 JIBr>KeHrEe MaTepuaabHOU TOYKHU 10 1

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada




HpI/IHL[I/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

bu6mmoreka [JOK
8 lNanunes. MaepruanbHble CUCTEMBI
o https://m.edsoo.ru/ff0c3be8
orcuera. I1epssiii 3akoH HeroToHa
Macca tena. Cuna. [Ipunuun
9 CYNEpIO3ULMHU CWII. BTOpoii 3aK0H Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepuanbHON TOUKU

10 Tpernii 3akoH HetoToHa 11 bubmuorexa [IOK
MaTEepPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TsAroreHus. Cuna

11 TsKecTd. [lepBas kocMuueckas bubmmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduument

13 TpeHust. Cuiia COpOTUBIIEHUS IPU bubmumorexa [IOK
JIBUKCHUU TEJIA B )KUAKOCTHU WU https://m.edsoo.ru/ff0c3{76
rase
IToctynaTenbHOE U BpalaTeabHOE

14 JBUKEHHUE a0COTIOTHO TBEPAOTO bubnmoreka [JOK
tesa. MomeHT cuibl. [liiedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCUs TBEPAOTO Tella
NMnynsc MaTepuanbHOM TOYKH,

15 CUCTEMBbI MaTepUAIIbHBIX TOYECK. bubnmoreka [JOK
Nmmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHUE

16 PaGoTta 1 MOIIHOCTH CHIIBL. bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4502




MaTepuanbHOW TOUKH. Teopema 00
N3MEHEHHU KMHETHYECKOH SHECPTUn

17

IloreHumanpHas SHEPTHUs.
IToTeHunanbHas 3HEpPrus ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
IloTeHunanbHas 3HEprus Tena
BOJIN3M IOBEPXHOCTHU 3eMIIU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToreHnumanbHblC U
HENOoTEeHLUaIbHbIE CHIIbL. CBS3b
paboThI HEMOTEHIIMATBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON SHEPTrUuu
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPrUuu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHnast pabora
«MccnenoBanue cBsi3U pabOTHI CHITBI
C U3MECHEHUEM MEXaHUYECKON
SHEPTUU Teja Ha MpUMepe
PaACTSKEHUS PE3UHOBOTO KIYTa»

20

Konrponsnas pabora no Teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHUS B MEXaHHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KHHETUYECKOU
Teopuu. bpoyHOBCKOE ABUXKEHUE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHHUS U
B3aUMOJICHCTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEH
U TBEPABIX TEI




23

Macca monekyi. KonnyectBo
BemiectBa. [locTositHHas ABoraapo

24

Temnnosoe paBHOBecue. TeMieparypa
u e€ usMmepenue. Illkana remneparyp
Lenbcus

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHenne MKT

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcooTHas TeMIieparypa Kak Mepa
CpPEeIHEU KUHETUYECKON SHEPTUU
JBYOKEHMSI MOJIEKYJI. Y paBHEHUE
Menpeneea-Knaneiipona

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. 'a30BEIC 3aKOHBI

28

JlaGopatopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
MEXy mapaMeTpaMH COCTOSTHHS
Pa3pexKEeHHOTO ra3ay

29

N3onporeccel B eanbHOM rase u
uX rpaduueckoe MpeacTaBIcHUe

bu6nmmnoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
cnocoObl €€ m3mMeHeHus. KomnyuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTUsl OJHOATOMHOI'O UJI€ATLHOTO
rasza

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bupel rerionepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbpHasd TEINIOEMKOCTE BEIIECTBA.
KonuyecTBo TemnoTs! npu

bu6nmmnoreka [JOK
https://m.edsoo.ru/ff0c5¢36




Teruionepenade. AauadbaTHbIi
nporiecc

IlepBblil 3aKOH TEPMOAVHAMUKHU U

bu6mmoreka [JOK

33
€ro NpMMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
Heo6paTumocTsb mporeccoB B
34 npupoje. Bropoii 3akoH Bubmmorexa LIOK
- OTOP https://m.eds00.ru/ff0c6230
TEPMOTUHAMUKHU
35 [punuun geiictus u KITJ{ bu6mmoreka [JOK
TEIIOBOW MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Mukn Kapno u ero KIT/Q
37 DKosornyeckue mpoodIemMbl
TETUIOIHEPTETHKHU
O6o0uIaromuit ypok
38 «Monekyns Has}lllzbmmca OcHoBBI bubmorexa LOK
YIAP ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
Konrponsnas padora no Teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue U KOHICHCAIHS. bubnuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS M OTHOCHUTEIhHAS
41 BJIQXKHOCTH Bo3ayxa. HacheIeHHbIH buGnnorexa [IOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannmueckue u
amop¢HbIe Tena. AHU3OTPOIHS
. bubmuoreka [JOK
42 CBOMCTB KpucTaioB. JKuakue

kpuctayasl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c6510




IInaBnenue u KpUCTaJlJIN3alusl.

bu6mmoreka [JOK

43 VY nenapHas TEIUIOTA IIJIABICHUS.
a https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 VYpaBHEHUE TEILUIOBOroO OajaHca
p https://m.edsoo.ru/ff0c6820
DnaexTpu3anus Tell. DIEKTPUIECKUN
45 3aps pI[Ba BHUJIA DJICKT I/I‘{Iﬁ)tCKI/IX bubmmorexa [IOK
PAL. a p https://m.edsoo.ru/ff0c6bcc
3apsi0B
IIpoBOAHUKH, TUAIEKTPUKU U
46 H(I))JI POBOJHUKHA 3aK(F))H buGnnorexa [IOK
yip ) https://m.edsoo.ru/ff0c6bcc
COXpaHEHUsI ANEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHbIl 3IEKTPUUECKUAI buGnnorexa [IOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB 3JIEKTPUYECKOr0
43 nosist. [lpuHnun cynepno3unuu bubnuorexa [IOK
ANIEKTPUYECKUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTU
Pabota cuit 3IeKTpoCTaTHYECKOTo
49 nois. Ilorennuan. PasHocTh buGnnorexa [IOK
’ ' https://m.edsoo.ru/ff0c6£00
MOTEHIIMATI0OB
IIpoBOOHUKY U UDIEKTPUKU B
50 BJIpeKT OCTaTUYECKOM HOIJ)IC bubmorexa LOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTh
. Bubnmoreka IIOK
51 OnexrpoémkocTs. Konaencarop B

https://m.edsoo.ru/ff0c7126




52

DNeKTPOEMKOCTD MIIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOI0 KOHAEHCAaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopunas pabora "H3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIIMIT AENCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBAJIHLHOTO
amnmnapara, CTpyHHOro npuHTEepa.
DneKTpocTaTU4ecKas 3allluTa.
3a3eMIIeHHe AIIEKTPOIPUOOPOB

55

DNEKTPUUECKUI TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Comnporusnenune. 3akoH OMa jist
y4acTKa Lenu

56

[TocnenoBarenbHOE, APATIIEIBHOE,
CMEIIaHHOE COeIMHEHNE
npoBOIHUKOB. JIabopaTtopHas
pabota «M3y4eHne cMenaHHOro
COCIMHEHUS PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOITHOCTH AJIEKTPUIECKOTO
ToKa. 3akoH Jlxxoyns-Jlenua

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

58

3akon OMa yist TOJTHOM (3aMKHYTO)
anexkTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs POBOJIUMOCTb
TBEPABIX METAIOB. 3aBUCUMOCTD




CONIPOTHUBJIEHUS] METAJIOB OT
temreparypbl. CBEpXIIPOBOJIUMOCTh

DNEeKTPUYECKHUM TOK B BaKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS

61 U IPUMECHAsl IPOBOAUMOCTD. bubnuorexa [IOK
CaoiicTBa p—n-niepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBBIE TPUOOPHI
DNEKTpUUYECKUI TOK B pacTBOpPax U

6 pacmiaBax 3J€KTPOJIUTOB. bubnuorexa [IOK
DNEeKTpOoNUTHYECKas! AUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTPpUYECKU TOK B rasax.

63 CamocCTOsITeTbHBIN U bubmuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [azma
DneKkTpuueckue npudopsl U

64 YCTpPOICTBA U UX MPAKTUYECKOE bubmuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o06maromuit ypox bubmmoreka [JOK
«INEKTPOIUHAMHKAY» https://m.edsoo.ru/ff0c88be
Konrponsnas padora no Teme

66 «Qnekrpocraruka. [TocrosHHBIN bubmuorexa [IOK
3JEKTpUYECKU TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3NUYHBIX Cpegax»

67 PesepBHblii ypok. KonTponbHas bubmumorexa [IOK

pabota o Teme "DneKTpoarHaAMHKA"

https://m.edsoo.ru/ff0c8c56




68 PesepBHbIit ypok. O600mIaromuii

ypok no teMam 10 kinacca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6¢

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcebl
[TocTostHHBIE MATHUTHI U X

1 B3auMo/jieiicTBUEe. MarHuTHOE ToJIe. | bubmuoreka [JOK
BexTop MarHuTHOM UHAYKIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUUU
MaruuTHO€ 1oJie MPOBOIHHUKA C

) ToKoM. OnbIT Dpcrena. 1 bubmumorexa [IOK
B3anmoaeictere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota «3ydeHne

3 MarHII/:THOIr)o HOEH KaT H_IKI/IyC 1 1 bubmmorexa [IOK

M https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBHE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaGopatopHnas pabora | 1 bubmumorexa [IOK
«HccnenoBanue neMCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHEe MarHUTHOT'O MOJIS Ha

5 JBUKYLIYIOCS 3apsKEHHYIO 1 bubmumorexa [IOK
gactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna

6 DneKTpoMarHuTHasi UHAYKIUSI. |

IToToK BeKTOpa MarHUTHOU




uHaykuuu. O/1C nnaykuuu. 3aKoH
ANEKTPOMAarHUTHOW MHAYKIIMH
Dapanes

JlaGopatopHnas pabora
«HccnenoBanue sBICHUS
AJIEKTPOMArHUTHON UHAYKIIUN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. IJ1C
CaMOMHIYKIMHU. DHEPIUsl
MarHMTHOT'O TIOJISl KaTYIIKH C TOKOM.
DNEKTPOMarHuTHOE 10JIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTpoONUCTBA U UX
IIPUMEHEHHUE: IIOCTOSTHHBIE MArHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOJIBUIaTEllb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
MHIYKLIUOHHAs [1eYb

10

O6o06maromuit ypok «MarautHoe
1oJie. JNEeKTpOMarHuTHas
WHTYKIIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab&2

11

Konrponsnas pabora no Teme
«MaruurtHoe 1nouie.
DNEeKTpOMarHuTHasE MHYKIIHSD»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHBIE MEXaHUUECKUE
Kosiebanus. ['apMoHnUecKue
KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
IIpeBpanienue 3aepruu

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




13

JlaGopatopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
NeproJia MaJIbIX KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTHU U MaCChI
rpy3a»

14

KonebarenbHbIN KOHTYD.
CB00OOIHBIE AIIEKTPOMArHUTHbIE
KoseOaHus B UI€aTbHOM
Kose0aTeTbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJICOAaHUSIMU

bu6muoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpaHEHHUsI PHEPTUHU B UJCATEHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarumx
KosneOaHusx. BeIHyKIeHHBIC
MeXaHHIECKHE KOJIeOaHuUs.
Pesonanc. BeinykneHHbIE
ANEKTPOMArHUTHBIC KOeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.
CuHycouJalIbHbII IEPEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOT0 TOKA.
AMIIIUTYTHOE U IEUCTBYIOLIEE
3HAYECHUE CUJIbI TOKA U HAINIPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JIIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, T€HEPAaTOPa IEPEMEHHOIO
TOKA, IMHUH JIIEKTpoIepesad

DKOJIOTrM4€eCKHE PUCKU IIPU
MIPOM3BOJICTBE JIEKTPOIHEPTHH.

20 KynsTypa ncnosnb3oBanus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
KUZHU
MexaHnudeckue BOJIHBI, YCIOBHS

acripoctpanenus. [lepuon.
21 I()choppocT1>ppacnpOCTpaieHI/m u Bubmmorexa LIOK
https://m.edsoo.ru/ff0ccas4

JuiHa BoJiHbL. [lonepeunsie u
MIPOJI0JIbHBIE BOJTHBI

) 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJHBI, UX

23 cBoiicTBa U ckopocTs. [llkana Bubmmorexa LIOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paTuOCBA3U U

24 TeneBuaeHus. Pa3Burtue cpencts
cBs3u. Paguonokamust

)5 Konrponsnas padora «Konebanus u bubmumorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonuHENHOE pacpoCTpaHEeHUe

%6 CBETa B OJHOPOJHOM Cpejie. bubnmoreka [JOK

ToudeuHbIl UICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OTtpakeHue cBeTa. 3aKOHbI

27 oTrpaxxeHus ceera. [loctpoenue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHHI B TUIOCKOM 3€pKalie
IIpenomiuenue ceera. [lonHoe
)3 BHYTpPEHHEE OTPaKEHUE. bubmumorexa [IOK
[IpenenpHbIiA yroJ MOJIHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPAXKECHHUS
29 JlaGopatopnas pabora «M3mepenune bubmumorexa [IOK
IOKAa3aTelIsl IPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
Jlunssl. [TocTpoenue nu3odpaxeHuit
30 B uH3e. DopMyia TOHKOM JTUH3BI. bubmorexa HOK
https://m.edsoo.ru/ff0cddle
VYBenuueHue JIuH3bI
JlaGopatopnast pabora
31 «HccnenoBanue CBONCTB
M300paXEHUH B THH3AX)
Hucnepcus cBera. CnoxxHbINA COCTaB
0 6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue qucnepcuu
CBETa»
13 Wntepdepennus cera. Audpaxims bubmmorexa [IOK
cBeta. [ludpakinuonnas pemeéTrka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmumorexa [IOK
[Tonspusanus cera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPHI U yCTPOUCTBA
35 U yCTIOBHS X 0€30MacHOTO
IPUMEHEHHS
36 I'panuipl IPUMEHUMOCTH bubmmorexa [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




ITocTynatel cienuanbHOU TEOPUU

OTHOCUTEIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMelJICHUE Bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKPAIICHUE JITTUHBI
DHeprus U UMITYJIbC

38 peNATUBUCTCKON YacTullpl. CBs3b bubnumorexa [IOK
MACCBI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi MoKos
Konrponsnas padora «OnTHKa.

39 OCHOBBHI cIEIUAILHON TEOPUH buGnnorexa [IOK

P https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEIbHOCTH»

40 ®oronsl. Dopmy:a [Inanka. bubmumorexa [IOK
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEOBAHUE 56 10K

nOIMOTEeKA

41 otoaddekra. OnbiTel A. I'.
¢ o https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHsl poTodddexra. YpaBHEHHE

. . bubmuoreka [JOK
42 DiHInTeHa A5 poTodddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gortosdpdexra
Hasnenue cera. OnwiTh [1. H.
43 Jlebenera. Xumuueckoe AericTBHE bubmmorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa u
44 MPAKTUIECKOE IPUMEHEHHE:

¢dboToreMeHT, POTONATUHK,
CONTHEYHas OaTapesi, CBETOUOT




Pemenue 3aaa4 I10 TEMC «JEeMEHTHI

bu6mmoreka [JOK

5 KBaHTOBOW ONTUKI https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna no paccesauro o- Bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas Mozenb atoma

47 [Toctynater bopa bubmorexa HOK

https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomeHue GoToHOB

43 IIPY [IEPEXO/I€ ATOMA C OJTHOTO bubmumorexa [IOK
YPOBHS SHEPTUH Ha APYroil. Buibl https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BonHoBEIE cBOMCTBA YacTUIl. BOJIHEI

49 ne bpoitna. Kopnyckynsipro- bubnmoreka [JOK
BOJIHOBOM Jyanu3Mm. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3JTy4YCHHE
OTKpbITHE paIuOAKTUBHOCTH.

50 Omnsite Pe3epdopaa mo bubnmoreka [JOK
OIIPEIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOIO U3ITyUYEHUS
CgoiicTBa anb(da-, 6era-, ramma-

51 u3ily4eHus. BiausHue
PaIMOAKTUBHOCTHU HA KUBbIE
OpraHu3Mbl
OTKpBbITHE IPOTOHA U HEUTPOHA.

5 W3otonsl. Anbga-pacna. bubmumorexa [IOK
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-nsiydeHue

53 DHeprusi CBSI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

Snepnbie peakuuu. SaepHbii

https://m.edsoo.ru/ff0d1356




peakrop. [IpobnemMsbl, EPCTIEKTHBHI,
IKOJIOTHYECKUE aCTIeKThI SICPHOM
SHEPTETUKHU

54

OnemeHTapHble YacTULIbl. OTKpBITHE
no3UTpoHa. MeTo bl HAOMIOICHUS U
pErucTpalnyy 31EMEHTapHBIX
gactuu. Kpyruslii cron
«DyHIaMEHTAJIbHbBIE
B3auMozeicTeusa. EnMHCTBO
¢bu3nUecKoil KapTUHBI MUPa»

bu6muoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neda. Co3sesnus,
SIPKUE 3BE3/bI, IUNIAHETBI, UX
Buaumoe asmxkenue. CoaHeuHas
cucTeMa

56

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHIA U 3BE3 ]

57

3BE3bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI I1aBHON
II0CJIEI0BATEIBHOCTU. BHYTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE
IIPEJICTABICHUSI O IPOUCXOXKICHUH U
sBostonny CosHIa U 3BE31

58

Mneunsiii [1yTe — Hamma
lNanaktuka. IlonoxeHnue u aBUXEHUE
Comnnana B I'amaktuke. I'anakTuky.
UYEpHble AbIPEI B sIpax rajJakTHK

59

Bcenennas. Pazoeranue rajakTuk.
Teopust bosbioro B3psiBa.




PennkroBoe uznyueHue.
MeraranakTuka

60

Hepermiennsie npodiaembl
aCTPOHOMMUU

61

KonrponsHas pabota «DneMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI

62

O6o6matomuit ypok. Ponb pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOM,
TEXHOJIOTUYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax NesTeTbHOCTH
YyegoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(GU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

64

O6o06maromuii ypok. Posib
¢dusnueckoii Teopun B
(OpMUPOBAHUY MPEICTABICHHIA O
¢bu3nveckoil KapTUHE MUpa

65

O6o06maromuit ypok. Mecto
¢$u3nUecKoil KapTHHBI MHUpPa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

66

PesepBHbIi ypok. MaruutHoe noie.
DNeKTpOMarHuTHasl MHAYKIHS




PesepBubiil ypok. OnTuka. OCHOBBI

67 CIELIMAJILHOM Teopun 1
OTHOCUTEIILHOCTH
Pezepuslii ypok. KBanroBas ¢usnka.
bu6mmoreka [JOK
68 DneMEHTHl aCTPOHOMUU U 1

acTpo(u3UKH

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Guzuka, 10 knace/ Msikumes I'.4., ByxoBues b.b., Corckuit H.H. noa
penaxnueit [lappentreBoit H.A., AkiinonepHoe o0miecTBo «M31aTenbcTBO
«IIpocseuienue»

» ®usuka, 11 kmace/ Msakumes I'.JI., Byxosues b.b., Yapyrun B.M. nox
penakuueit [lappentreBoit H.A., AkiinonepHoe obmectBo «M3maTenbcTBo

«IIpocsemenne»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA

[ yueOnuk I'.SI.Msxumes, b.b.byxosues, H.H.Corckuii, B.M.
Yapyrun«Pusuka» knaccuueckuit Kype. 11 ximace» nmon penakunein H.A.
[TapdenTreBoii — /Mocksa, [Ipocsemenune, 2017 r/.

] JImnaktudeckue Matepuanbl @usuka 1 1kmacc / A.E.Mapon, E.A.Mapon. — M.:
N3narensctBO «Ipodar, 2014/

[} TeMaTnyeckne KOHTPOJIBHBIE U CAMOCTOATENbHBIE paboThI 1O pusuke 11
kimacc / O.M.I'pomrieBa. — M.: U3naTenscTBO «OK3amen», 2012 r.

1 ®I"OC KoutponbHO-u3MepurtenbHbie MaTepuaibl «Dusnka 11 kinace»» /H..
3opun —M. BAKO 2015 rox

] Eptotkun E.C.Eprotkuna C.I'. ®usuka. 11knacc.

CaMoCTOSITENbHBIEMKOHTPOJIbHBIEUPAOOTHI. ba3oBbINYTIIyOIeHHBIIYpOBHH".



®I'OC, Mocksa, «IIpocsemenue», 2018 roa
) Pabouune nporpammel Ouszuka. [IpeameTHas nuHus yueOHUKOB CEpUU

«xaccuueckuit kype» 10-11 knaccel, 0a30BbIi U yriayOJIeHHBIH YPOBHU/

A.B.Illatanuna, Mocksa, «IIpceemenue» 2018 rox

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. Aanmanuu guszndeckux o0bekToB. http://physics.nad.ru/

2. XKuBas pusuka: oOyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

9. Ypoku usuku ¢ ucnonap3oBanueM Mutepuera. http://www.phizinter.chat.ru/
3. ®uszmka.ru. http://www.fizika.ru/

4. ®u3uKa: KOJJIeKIIUs onbITOB. http://experiment.edu.ru/

5. Ou3uKa: MEKTPOHHAS KOJJICKIIUS OIBITOB.

http://www.school.edu.ru/projects/physicexp






