MBOY COLL

No. 19 nm.
A.l.

MHWHHCTEPCTBO NPOCBELEHHMSI POCCUMCKOW ®EJEPAIIMU

BacunobeBa

Moanucan undposon nognuckto: MBOY
coul No. 19 um. A.MN. Bacuneesa

DN: OU="MHH 2339012877, OI'PH
1022304132410, CHMC 02541295327", O
="[upekTop, MetnHoBa Onbra HukonaeeHa
, KypranuHck, 3aBogckasi 20", CN=MBOY
COLW No. 19 um. A.M. Bacunbeea, E=
school19@kurgan.kubannet.ru
OcHoBaHwue: A noaTeepxaato aToT
[OKYMEHT CBOEW yaocToBepsitoLen
noanuCLI0

PacnonoxeHue:

[ara: 2023.09.28 22:45:26+03'00"

Foxit PDF Reader Bepcusi: 12.1.2

PACCMOTPEHO

Ha 3acelaHuu
METOQHYECKOTO
o0beIMHEHUS YUUTeneH
B ecrecTBeHHO-
MATeMaTHYECKOTO LKA

i/
77

Pysxwuna I1.A.
ITpukas Naf7¥ ot «87/» of 2023 r.

MunucrepcTBo 06pasoBaHus, HAYKH H MOJIOAEKHOH MOJMTHKH

Kpacnoaapcekoro kpas

anaBJlemle 06pﬂ30B}lllllﬂ AAMHHHCTPAUHH MYHHUHMIIAJIbHOIO 06pasonamm

Kyprannuckuii paiion

COLI Nel9

COI'JTACOBAHO

3amecTuTeNb QUPEKTOpa 10
yPp

%”p/%

4

Konecaukosa B.B.
ITpukas Nol77 ot «3/» & 2023 T

22« (3
BiAR
ARG
2"90"% :
g Sp Dttty 2 S
Q% ki UV
o lr,”’VE‘y),‘\_
S

PABOYAS TIPOTPAMMA
(ID 2092804)

y4ebHoro npeamera «®u3uka. ba3osbiii ypoBeHb»

s obyqaromuxcst 10-11 kaccoB

r. Kypranunck 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro YpOBHA Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOoBaHUI K pe3ysbTaram
OCBOEHHSI OCHOBHOI 00pa3oBaTenbHOM nmporpammsl, penactaBieHusix B @PI'OC COO, a
Takke Cc yd4étoM deaepanbHOH pabouell MporpaMMbl BOCHHUTAHHUS U KOHICHIHH
npernojiaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa30BaTEIbHBIX OPTaHU3AIUSAX
Poccuiickoit @eaepanuu, peain3yonux OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

Copnepxanue mporpaMmbl 10 (U3MKE HampapieHO Ha (opMUpOBaHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa obyuaromuxcs 10—11 knaccoB mpu o0yueHUH ux
¢uzuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOIO TMOIXOAA.
[Iporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusmM GPI'OC COO k miuaHUpyeMbIM
JUYHOCTHBIM, NPEAMETHBIM M METANpPEAMETHBIM pe3yJbTaTaM OOYy4YeHHs, a TaKke
YUHUTBIBAET HEOOXOAMMOCTh pEeaJu3allMd  MEKIPEAMETHBIX CBA3ed (U3UKUA C
€CTECTBEHHO-HAYYHBIMM YYEOHBIMH IpeaMeTaMu. B Hell ompenensitorcsi OCHOBHBIE
Heau u3ydeHus (U3MKA Ha YpPOBHE CpPEIHEro oOIero oOpa3oBaHUs, IIAaHUPYyEMBbIE
pe3yNbTaThl OCBOCHUS Kypca (GU3MKU: IUYHOCTHBIE, METANPEAMETHBIE, IPEIMETHBIE (Ha
0a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (M3MKK HAa 0a30BOM YPOBHE, B TOM UHUCIIE
peIMeTHbIE Pe3yJIbTaThl IO rojjaM 00yUYeHus;
coJiepkanue yuyeOHoro npeamera «@usuka» 1o rogam o0yyeHHsl.

®dusuka Kak Hayka o Haubojee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYIAs B KaueCTBE
y4eOHOro npeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHUUA 00
okpyxatomeM wmupe. I[lIkonbHBI Kypc GU3UKM — CHUCTEMOOOpa3yomui s
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUYECKUE 3aKOHBI JIS)KAT B
OCHOBE TIPOIIECCOB W SBJICHUN, H3yYaeMbIX XUMHEH, Owojorueu, GuznIecKon
reorpagueil u actpoHomuel. Vcnosnb30BaHME M aKTUBHOE MPUMEHEHUE (PU3NUYECKUX
3HAHWM oOmpenessieT XapakTep M pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTH B cdepe
HHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TOJYYEHHS] HOBBIX MAaTEpPHAIOB C
3aJJaHHBIMU CBOMCTBaMU W Jpyrux. M3ydyeHue (Pu3Mku BHOCUT OCHOBHOHM BKJIAJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpPa 00ydaromuxcs, B hopmMupoBaHue
YMEHUN NPUMEHSITh HAy4YHBIA METOJ TO3HAHUS TPHU BBINOJIHEHUH HMH Y4eOHBIX
HUCCIIeI0OBaHUM.

B ocHoBy Kkypca ¢u3uku JUisi YpOBHSI CpEIHEr0 00IIero oO0pa3oBaHUs MOJIOKEH
pAA MW, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 IOCTPOEHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEMl Kypc SIBISETCA JIOTMUECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3UKH, BKIKOYAET Kak
BOIPOCHI KJITACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes cenepanusayuu. B cOOTBEeTCTBUM C HEM MaTtepuan Kypca GU3NKH 00beAUHEH
BOKpYr ¢usnyeckux Teopuid. Bemymum B Kypce sBisercs (HOpMHUpPOBaHHE
NPENCTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanojaracT HCHOJb30BaHUE
T'YMAaHUTAPHOTO MOTeHIMaNa (PU3NIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PUBUKHU
C pa3BUTHEM OOLIECTBA, & TaKXKe C MHPOBO33PEHUYECKMMHU, HPABCTBEHHBIMH U
AKOJIOTMYECKUMHU MTPOOIEMaAMHU.

Hoes npuknaonoti nanpasnrennocmu. Kype Gusuku npesamnonaraetT 3HaKOMCTBO €
HIMPOKUM KPYTOM TEXHUYECKHMX U TEXHOJOTMYECKUX MPUIIOKEHUM M3YyUYEHHBIX TEOPHit
Y 3aKOHOB.

Hoes  skonoeuzayuu  peammszyercsd  IMOCPEACTBOM  BBEICHHS  DJIEMEHTOB
COJIEp>KaHMsl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjJeMaM COBPEMEHHOCTH, KOTOpPHIE
CBSI3aHbl C pa3BUTHEM TEXHUKM W TEXHOJOTHMM, a Takxke OOCYyXIeHus MpodieM
PaLMOHAIBHOTIO MIPUPOIONOIB30BaHUS U 3KOJIOTHYECKONW O€30MMaCHOCTH.

CrepKHEBBIMU 3JEMEHTaMU Kypca (U3HKM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISAIOTCA (pu3nyeckue Teopuu ((popMHpOBaHUE MPEACTABICHUN O
CTPYKTYpe TOCTPOEHHUS (PU3UYECKON Teopuu, poiu (yHAAMEHTAIbHBIX 3aKOHOB H
IPUHLIAIIOB B COBPEMEHHBIX IPEACTABICHUSIX O MPUPOJE, I'pPaHUIAX MPUMEHUMOCTU
TEOPUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOAX0/ B Kypce (PU3MKHU peaanu3yeTcsl Ipekae BCEro
3a CYET OpraHU3aliM SKCIEPUMEHTAIBHON AESTENbHOCTH 00yyatomuxcs. Jns 6a3o0Boro
YpOBHS  Kypca (U3MKM — OTO  HCIIOJIb30BAHHUE  CUCTEMBbI  (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U J1a00paTOPHBIX padOT, KOTOPHIE B MIPOrpaMMe IO
bu3rKe 00beTMHEHBI B OOITNI CITMCOK YYCHUUYECKUX MIPAKTUYECKUX paboT. Boinenenue
B YKa3aHHOM IepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMMBIX ISl KOHTPOJS M OLIEHKH,
OCYUIECTBJISIETCSl yYaCTHUKaMU 00pa30BaTEIbHOTO MPOLIEcCca UCXO0s U3 OCOOEHHOCTEN
TJIAaHUPOBAHMS U OCHAIIeHHs KaOuHeTa Gusuku. [Ipu 3ToM obecrieunBaeTcs: OBIaJCHUE
OOy4arolUMHUCS yYMEHHMSIMH TPOBOJUTH KOCBEHHbBIE HW3MEPEHMs, HCCIEA0BaHUs
3aBUCUMOCTEN  (DU3MYECKUX BEIUYMH MW TOCTAHOBKY OIBITOB 1O IPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bouibii0e BHUMaHKE yAenseTcs peIIeHUI0 PAaCYETHBIX U KAYEeCTBEHHBIX 3a1ay. [1pu
3TOM JUIA pAacyETHBIX 3aJad IMPUOPUTETOM SIBJIIIOTCA 3aJaud C SIBHO 3aJIaHHOM
¢uznyeckoil  MOAENbIO, IO3BOJSIONIME NPUMEHATh  U3YUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fena Kypca, TaKk U MHTErpupys 3HaHUS U3 Pa3HbIX
paznenoB. [ KaueCTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIIOTCA 3a/JaHMs HA OOBSICHEHUE
NpOTeKaHusl (PU3NYECKUX SIBJICHUM U MPOLIECCOB B OKPYXAlOUIeH KU3HHU, TpeOyromue
BbIOOpa (pU3HUECKON MOJENH JUI CUTYallUU MTPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu GI'OC COO k maTepuanbHO-TEXHHUYECKOMY
oOecrieyeHnt0 y4eObHOro mporecca 0a30Bblii ypoBeHb Kypca (M3UMKH Ha YpOBHE



cpeaHero o0miero o0pa3oBaHus TOJKEH U3ydaThCs B YCIOBUAX MPEIMETHOrO KabuHeTa
Gu3MKN WM B YCIOBHUSIX HWHTETPHUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-
HayyHOro IHKiIa. B kabuHeTe (QU3MKU TOMKHO OBITH HEOOXOIHMMOE J1abopaTOpPHOE
00OpyZI0OBaHUE JIsl BBINIOJIHEHUS YKA3aHHBIX B MpPOrpaMMe MO (U3HKE YYCHHUYECKUX
MPaKTUYECKUX PAdOT U IEMOHCTPAIMOHHOE 000PYI0BaHKE.

JlemoHCcTpanoHHOE 000pyA0BaHKue (HOpMHUPYETCS B COOTBETCTBUU C MPHHIIUIIOM
MUHUMAJIBbHON JIOCTATOYHOCTH U OOECHEYMBAECT TIOCTAHOBKY TIIEPEUYHUCICHHBIX B
nporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMil ISl UCCIEOBAHUS H3Yy4aeMbIX
SIBJICHUM U MPOIIECCOB, IMIUPHUUECKUX U (PyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUUYECKHUX
MIPUMECHEHUM.

JlaGopatopHoe 00OpyJOBaHHME IS YUYEHHMUYECKHUX  MPAKTUYECKUX  paboT
dbopMupyercsi B BUJE TEMAaTHIECKIX KOMIUIEKTOB M OOECIIEYNBACTCSA B pacuére OJHOTO
KOMIUIEKTa Ha JBYyX oOOyvarommxcsa. TemMaTH4ecKue KOMIUIEKThI JIabopaTOPHOIro
0o0Opy/OBaHUSl JOJDKHBI OBITh IOCTPOEHBI Ha KOMIIEKCHOM  HCIIOJIb30BaHUU
aHAJIOTOBBIX U MU(PPOBBIX MPHUOOPOB, & TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJI€ LM(PPOBBIX JabOpaTOpuUil.

OCHOBHBIMM LEJIAMHU U3yYE€HUS PU3UKHU B 001IEM 00OPAa30BAHUU SBIISIFOTCS:
(dbopMupOBaHHE HHTEpECa M CTpeMJIEHHMs OOydYaloIIUMXCsl K HAay4YHOMY H3yYEHHUIO
IPUPOJIbI, PA3BUTUE X UHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TIPEACTABICHUA O HAYYHOM METOJe TO3HaHWs © (opMHpOBaHHE
HCCJIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

(dbopMUpOBaHHE HAyYHOT'O MHUPOBO33PEHHUS KaK pe3yjibTaTa MU3yueHHUs OCHOB CTPOCHHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHre YMEHUI OOBSCHATH SBJICHUS C HCIOIb30BaHUEM (U3MUYECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUEe TPEACTABICHUH O PONU (PU3MKHU ISl Pa3BUTHUSL IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

Hoctmxenne 3Tux Mened oOecreuyrBaeTcs pelIeHHEeM CIeAYIoUMX 3aaad B
npoI1iecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:
NpUOOpPETEHNE CUCTEMbl 3HAHUM 00 00X (PU3MYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpHSX, BKIIIOUAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, dJICKTPOANHAMHUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPODU3HUKY;
dbopMupoBaHHE YMEHUI NPUMEHATh TEOPETUYECKHE 3HAHUS J[UIg OOBSICHEHUS
dbuznyecKkux SBICHUH B TPUPOJE M s TPUHATUS TPAKTUYCCKUX PEIICHUH B
MMOBCEJIHCBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHHMS pPa3IMYHBIX 3aJad C SBHO 3aJaHHOW (U3HMYCCKOU
MOJIEJIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3jaHne (PU3NUIEeCKON MOJIENH,
aJIeKBaTHOU yCIIOBUSIM 3aJ1a4u;



noHMMaHue (U3MUYECKUX OCHOB W TMPHUHITUIIOB JCHCTBUS TEXHMUYECKHX YCTPONCTB M
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYIKAIOIIYIO CPEIY;

OBJIAJICHWE METOJaMH CaMOCTOSTEIHHOTO TUTAHHUPOBAHUS M TPOBENCHUS (HU3MUIECCKUX
HKCIIEPUMEHTOB,  aHaJIW3a W  UHTEpHpeTrauud  UHPOpMalMU,  ONpeeiIeHUs
JIOCTOBEPHOCTH MOJYUYEHHOI'O PE3yIbTaTa;

CO3/IaHUE YCJIOBUU JJISI PA3BUTUSL YMEHHUUM MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUYECKON
NESATeTLHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypoBEHb) Ha YPOBHE CpeAHEro oOIIero
obOpazoBanus otBojautcs 136 gacoB: B 10 kitacce — 68 yacoB (2 yaca B Heneno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenymaraemeiii B mporpamMme TI0 (QU3HKE TMEPEYCHb JIAOOPATOPHBIX U
MPAKTUYECKUX pabdOT SABIACTCI PEKOMEHAOBAaHHBIM, YUYUTEIh JEJacT BBIOOP
NpoOBeNeHUsT JabOpaTOPHBIX pabOT W  ONBITOB € YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

dusuka — Hayka o npupojie. Hayunble METOABI MO3HAHUS OKPYKAIOIIEr0 MHpA.
Ponb »kcniepuMeHTa WM TEOPUM B TPOIECCE IO3HAHUS MPUPOJBI. IDKCIECPUMEHT B
busuke.

MonenupoBanue (QU3NYECKUX SBICHUH U MporeccoB. HayuHble THMOTE3BI.
dusnyueckne 3aKOHbI W TEOPHH. [paHUIBI MPUMEHUMOCTH (U3MYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponws u mecto pusuku B GopMUPOBAHUM COBPEMEHHON HAyUYHON KapTHUHBI MUpPA, B
MPAKTUYECKOMN JEATENBbHOCTH JIFOJECH.

Jlemoncmpayuu

AHaJIOroBbIe U ITU(POBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUYKCHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienre, CKOpoCTb (CpedHsii CKOpPOCTh, MTIHOBEHHAas CKOpPOCTb) H
YCKOPEHHUE MaTepuaJbHOM TOUYKH, HUX TMPOEKIMM Ha OCH CHCTEMbl KOOpJUHAT.
ClioxeHue nepemMenIeHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE TPsIMOJIMHEWHOE JBIKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, IIyTHU U MEPEMEILICHUSI MaTeprualIbHON
TOYKU OT BPEMEHH.

CBoOosiHOE TazieHre. Y CKOpeHUe CBOOOIHOTO MaieHUSI.

KpuBonuHenHoe aBmxeHue. [[BHKeHHe MaTepUalibHOM TOUKU IO OKPYKHOCTH C
MMOCTOSTHHOM T10 MOJIYJIFO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEWHAsT CKOPOCTh. [lepros
u yactoTta oOparnieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuyeckue yCTpoNCTBa U MPAKTHYECKOE MPUMEHEHHE: CHUIOMETD, JBUKEHUE
CHapSJI0B, IICTIHbIC U PEMEHHBIC MepeIayuu.

Jlemoncmpayuu

Mopenb cHCTEMBI OTCYETA, WIUTIOCTPALMS KUHEMATHYECKHX XapaKTEPUCTUK
JIBHDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OpPOMIEHHOTO TIOJ YIJIOM K TOPU3OHTY W
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOHOTO MaieHHUs.



Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

N3yueHne HEpaBHOMEPHOTO JABHXKEHUS C UEJIbK OIPEICICHUS MIHOBEHHOU
CKOPOCTH.

HccrnenoBanre COOTHOLIEHUS MEXAY IMYyTAMH, NPOWJICHHBIMM TEJIOM 34
MTOCJIEIOBATEBHBIC PABHBIC IPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHHU C
HAYaJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunnun otHocutenbHOCTH ['anunes. Ilepsoiii 3akoH Herotona. MuepunanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuHuun cynepno3uinuu cui. Bropoi 3akoH HproToHa miis
MaTepuajgbHOW TOUKU. Tpernil 3aKkoH HproTOHA 1151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHOro tsaroteHus. Cuiia tsoxectu. [lepBas kocmuyueckast CKOpOCTb.

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

Tpenue. Buabsl TpeHus (mokosi, CKoJibkeHHs, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusi CKOJIbKeHUs U cuiia Tpenus mokosi. Koadunuent tpenus. Cuia
COIIPOTHUBIICHUS IIPH IBMYKEHUU TeJIa B )KUIKOCTH WM Tas3e.

[TocTtynarenbHOE U BpalaTelbHOE JBUKEHUE aOCOMIOTHO TBEPAOTO Tea.

MOMEHT CUJTbI OTHOCUTENIBHO OCH BpaiieHus. [1limedo cumbl. YCioBusa paBHOBECUS
TBEPJOIO TeJIa.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHWE: TOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHEpUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Ae(OpMallui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTHM CHWJI YNPYTOCTH, BO3HHUKAKOIIMX B IPYXKUHE U
PE3UHOBOM 00pa3sIle, OT ux AehopMaIiim.

HccnenoBanue yciioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.



Tema 3. 3akonvl coxpanenus 6 Mexanuke

HNMiynbC MaTepuaabHOM TOYKM (T€Ja), CUCTEMBI MaTepralbHbIX ToYeK. VMITybC
CWIbl YW HW3MEHEHHE HMIYyJIbca Teja. 3aKOH COXPaHEHHs HMITyJbca. PeakTUBHOE
JBHYKCHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernyeckass »sHepruss wmarepuanbHOi Touku. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPTUMU.

[TorenunansHast sHeprus. lloTeHuumanbHas sHEPrus ynpyro AepopMUPOBAHHON
npyxuHbl. [loTeHnmanpHas sHEprus Tena BOJINU3H MOBEPXHOCTU 3EMIIH.

[ToreHunanbHbBIE U HEMOTEHUMAJIbHbIE CUIbl. CBSI3b pabOThl HEMOTEHLHUAIbHBIX
CUJI C W3MEHEHMEM MEXAaHMYECKOM DHEPrMU CHCTEMBI TEI. 3aKOH COXPaHEHUs
MEXaHHYECKON JHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: BOJIOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET, NBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

[lepexon noTeHUMANbHON SHEPTUH B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomuol

N3yyenune aOCOJIIOTHO HEYNPYroro yjaapa ¢ IOMOIIbIO JBYX OJWHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C U3MEHEHUEM MEXaHUYECKOM PHEpruu Teja
Ha [IPUMEpE PACTKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KMHETUUECKOW TEOPUM M HX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwxenue. Juddysus. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUS YaCTUL] BellecTBa. MOJENu CTPOCHUS Ia30B, KUIAKOCTEU U TBEPIBIX
Tel U OOBSICHEHHE CBOWMCTB BEIECTBA HA OCHOBE JTHUX Mojenieil. Macca U pasmepbl
monekyi. KonnuectBo BemectBa. [loctostHaas ABorapo.

TemioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmneparyp
[enbcus.

Mopens upeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KMHETUYECKOU
TEOPUH UACATBHOTO ra3a. AOCOMIOTHAS TEMIIepaTypa Kak Mepa CpelHeld KHHETUYECKON
SHEPrUU TEIUIOBOTO ABM>KEHUs 4dactull raza. lllkama temneparyp KenbBuna. ['azoBbie
3aKkOHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lansToHa. M3ompoueccsl B
HJIeaJTbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHne
M30ITPOIIECCOB: M30TEpMa, U30X0pa, n300apa.



TexHuyeckue ycTpoHCTBa M MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu Mosekym
OpPraHUYECKUX COCTMHEHUMN.

OnpiThl 110 MU PY3UU KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OMnBIThI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSL.

Mogens, HILTIOCTPUPYIOIIas IPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOLINE  yPAaBHEHHE  COCTOSIHUS — WJIEAIbHOIO  rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

OmnpeneneHre Macchl BO3/IyXa B KJIACCHOW KOMHATE HA OCHOBE U3MepeHui 00bEéMa
KOMHATBI, JABJIICHUS U TEMIIEPATypPhl BO3AyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXKIY MapaMeTpaMU COCTOSIHHUSI Pa3pexEeHHOro
rasa.

Tema 2. Ocnosvl mepmoounHamuxu

TepMmoanHaMuueckass cucTeMa. BHYTpEHHsII SHeprus TEpMOJAMHAMUYECKOM
CUCTEMBI M crnocoObl €€ u3meHeHus. KommdectBo TemioTsl U pabora. BHyTpeHHss
HHEPrus OJTHOATOMHOI'O WACAIBHOIO ra3a. Buupl Tersonepenadyu: TEMIONPOBOIHOCTD,
KOHBEKIMS, U3IIyYeHHe. Y IeJibHas TeMIOEMKOCTh BellecTBa. KonnuecTBo TEmIoThl pU
TerIonepesaye.

[Tonsitue 00 amuabatHOM mporecce. [lepBwlli  3aKOH  TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3aKOHa TEPMOJAMHAMHKMA K wu3ompoueccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TeroBble MamuHbl. [IpuHIMIBL JEHCTBUSA TEIUIOBBIX MaiiuH. [IpeoOpa3zoBanus
PHEPrUM B TEIUIOBBIX MammHax. KoahdUIMEHT TMoNe3HOro AEUCTBUS TEIIOBOM
MamuHbl. Hukn KapHo u ero xo3(p@UIMEHT MOJE3HOro AEHCTBUA. DKOJIOTHYECKUE
POOIEMBbI TETIJIOIHEPTETUKHU.

TexHuyeckue yCTpoNCTBa U MPAKTUUECKOE MPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpEHHEH SHEPruu Tejla MPU COBEPIICHUHM paOOThI: BBUIET MPOOKH
u3 OYTBUIKM TOJT ACMCTBUEM CKaTOro BO3/lyXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIHS).

W3MeHeHre BHYTpEHHEN SHEPIUuM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OmnwIT M0 a1abaTHOMY PACHTUPEHHIO BO3yXa (OTMBIT C BO3AYIIHEIM OTHUBOM).



Monenu mapoBoW TypOWHBI, JBHUTATENs BHYTPEHHETO CTOPAaHUS, PEaAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepenune yaenbHoN TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHAcHcarus. lcnapenwe u kunenwe. AOCONIOTHAs M
OTHOCUTEIIbHAsA BJIAXHOCTh BO3ayxa. HaceimeHnHsld mnap. YIenbpHas TeIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATICHUS OT JIaBJICHHUS.

TBépnoe Tteno. Kpucramnmueckue u amopdubie Tena. AHU3OTPOIHUS CBOWCTB
kpuctaiuioB. JKuakue kpucrtamibl. CoBpeMeHHble Marepuainbl. llnaBneHue w
KpUCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM
YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NaPOB.

Kunenuve npy MoHWKEHHOM JIaBJIICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

DOnekTpu3anus Tell. JJIEKTpUYECKui 3apsi. [[Ba Buaa 3JIEKTpUUECKUX 3apsiioB.
[IpoBOIHUKH, AUANEKTPUKA U MOITYHNPOBOAHUKHU. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsja.

B3aumopeiictBue 3apsigoB. 3akoH Kynona. ToudedHbId 3IEKTPUYECKUN 3apsl.
Onektpuueckoe  none.  Hanpsok€HHOCTh  aiekTtpuueckoro  mons.  [IpuHnun
CYIIEPIIO3ULIUH ICKTPUUECKUX TOJIEH. JINHUM HANPSKEHHOCTH DIEKTPUUYECKOTO TTOJIS.

PabGora cun snekrpocraruueckoro moiis. IloreHuman. Pa3HOCTh MOTEHITMATIOB.
[IpOBOIHUKM W JAWIEKTPUKH B JJIEKTPOCTATHYECKOM Tone. JlusnexkTpudeckas
MIPOHULIAEMOCTb.

OnektpoémkocTh. KonaeHcaTop. IDIEKTPOEMKOCTh IIJIOCKOTO KOHIEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOopa.

TexHuueckue yCTPOWCTBA U IPAKTUYECKOE IPUMEHEHHUE:  DJIEKTPOCKOIL,
AIEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3alluTa, 3a3eMJICHHE  DJIEKTPOINpPUOOPOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN anmnapar, CTpPyHHBIN IIPUHTED.



Llemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUION[aAW IUIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DNEKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOrO ToKa. MIcTOUHMKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 y9acTKa LETH.

DJIEKTPUYECKOE  CONPOTUBJIIEHUE.  YJIEIBHOE  COINPOTUBIICHHE  BEIIECTBA.
ITocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

PaGora  snektpuueckoro  Toka. 3akoH  J[koyns—Jlennma.  MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYILAsI CHJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHHMKA TOKA. 3aKOH
Owma 171 MoTHOM (3aMKHYTOM) AyieKTpuueckoi renu. KopoTkoe 3ambikaHue.

DneKTpoHHAs: MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTH CONPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! U MPUMECHAs MPOBOAUMOCTb MOJYTPOBOJIHUKOB.
CoiicTBa p—n-niepexoja. [lomynpoBoAHUKOBBIE PUOOPHI.

OneKkTpuyecKnidi  TOK B pacTBOpax M paciulaBaX  3JIEKTPOJIMUTOB.
DIIEKTPOJINTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUYECKHM TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENIBHBIN pa3psl.
Monnus. [1na3zma.

TexHuyeckue yCTponuCTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UCTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIbHbIC
npudOphl, TEPMOMETP  CONPOTHUBICHHS, BaKyyMHbI JHOJ, TEPMHUCTOPHI U
(boTOpEe3UCTOPHI, MOIYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUilbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTh  CONPOTHUBIICHUS LHWJIUHAPUYECKUX TPOBOJHMKOB OT JUJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuana.



CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe  wm3mepeHue  JIIEKTPOABMXKYIIEM  cwibl. KopoTkoe — 3aMbIKaHue
raJbBaHUYECKOTO AIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIICHUS METAJLIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB JIEKTPOJIMTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTD BO3yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuyeHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepeHne DIIEKTPOABMKYIIEH CHIIBI HMCTOYHUKA TOKA M €r0 BHYTPEHHEIO
CONPOTHUBJICHUS.

HaGmronenue anextpoiusa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca pusuku 6azoBoro ypoBHs B 10 kiiacce oCcyIIecTBISETCS C y4ETOM
COJIep KaTeNIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nowsmusi, CBSI3aHHbIE C HM3YYEHHEM METOAOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAYyYHbIA (DaKT, rUmnore3a, pu3nyeckas BEIMUYMHA, 3aKOH, TEOPHs,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIETTMPOBAaHUE, MO/IEb, U3MEPEHUE.

Mamemamuxa: pellleHHE CUCTEMbl YpaBHEHUM, JIMHEWHAs (QyHKuus, napadoia,
runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIMHU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexaHuuyeckoe IBMKEHHE B JKMBOW mpupone, auddysus, ocMmoc,
TEIJI0O00OMEH YUBBIX OPraHU3MOB (BHUJbI TEIUIONEPEAAUH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeEJ, XUAKOCTEH M Ta30B,
AIEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE JBMXKEHUHN C MCMOJb30BAHHMEM MEXAHM3MOB, YUET
TPEHUsI B TEXHHUKE, MOJIIMIIHUKH, MCIOJb30BAHME 3aKOHA COXPAHEHUs HMITyJbCa B
TEXHUKE (pakera, BOAOMET M JIpyrue), JBUTaTelb BHYTPEHHETO CrOpaHus, MapoBas
TypOuMHa, OBITOBOM  XOJOAWJIBHUK, KOHIUIMOHEpP, TEXHOJOTUU  MOJIYYECHUS
COBPEMEHHBIX MATEpUajoB, B TOM YHCIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHHE AIIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIH
OPUHTEP, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE MPHOOPHI,
raJibBaHUKA.
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Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUS

[ToctostHHBIE MarHuThl. B3amMoJeliCTBHE TOCTOSAHHBIX MAarHUTOB. MarHuTHOE
none. Bexkrop MarHuTHOM MHAYKUMHU. [IpHHIMI CyNEeprIO3MIIMM MATrHUTHBIX IIOJIEH.
Jluauum mMarHuTtHOM wWHAYKOUU. KapThHa JWMHUM MArHUTHOM WHAYKUMM —TIOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHOe noJie IpOBOJHHUKA ¢ TOKOM. KapTuHa NWHHMI MHIYKIMUM MAarHUTHOTO
MOJsl JUIMHHOTO TMPSAMOTO MNPOBOJAHMKA W 3aMKHYTOIO KOJBLEBOIO MPOBOJHUKA,
KaTyIliku ¢ TokoM. OnbIT Dpcrena. B3anmoieiicTBre MPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuina Jlopenna, e€ MOIyib U HampaBieHUE. J[BUKEHUE 3apsHKEHHON YacTUIbl B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBrIeHME SIIEKTPOMATHUTHOW MHAYKIUU. [I0TOK BEKTOpa MArHUTHOW WHIYKIIUH.
DIIEKTPOABMXKYIIAS CUJIAa UHAYKIHUH. 3aKOH 3JIEKTpOMarHuTHOM nHaykuuu dapanest.

BuxpeBoe 3JIeKTpUYECKOE MOJIe. ODJNEKTPOABUXKYIIAs CUJa HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAYyKTUBHOCTb. SIB1enue CaMOMHIYKLIHU. DIIEKTPOABUKYIIIAs cuia
CaMOMHAYKLIWH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHn4eckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
AJEKTPOMArHUTHI,  JJIEKTPOJABUTATEIb,  YCKOPUTEIM  BJEMEHTApHBIX  YACTHII,
WHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TIOJIEM.

JIvHUY MHIYKIMA MarHUTHOTO TIOJISI.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[Hevictrue cumnbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJBWXKYILIEH CHUJIbI HHAYKIUA OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBieHrEe CaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3y4yeHrne MarHuTHOTO MOJIsL KATYIKH C TOKOM.



HccenenoBanne neCTBUsI NOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.
HccnenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebartenbnas cuctema. CBOOOAHBIE MeXaHUYeCKUe Konebanus. ['apMoHudeckue
kojebanus. [lepuon, yactora, ammnTyaa u ¢asza koiedanuil. [IpyKUHHBIN MasgTHUK.
MarteMatuyeckuii MasiTHUK. YpaBHEHUE rapMOHMUYECKHX KosieOanuid. IIpeBpaieHue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  koHTYyp. CBOOOIHBIE DJIEKTPOMAarHUTHBIC KOJICOAHUS B
UJCAIBHOM  KOJEOAaTeIbHOM KOHType. AHAJIOrus MEeXAy MEXaHUYECKUMU U
3JIEKTPOMAarHUTHBIMU KoJjiebanusaMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUHU B
UJICAILHOM KOJIe0aTeIbHOM KOHTYpE.

[IpeacraBnenre o 3aTyXalwlIUX KoJieOaHUsAX. BbIHyXJAEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHyK€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUs.

[Iepemennslii Tok. CHHYCOUTAIBHBIA IEPEMEHHBIA TOK. MOIIHOCTH TEPEMEHHOTO
TOKa. AMIIIUTYTHOE U IEHCTBYIOIEE 3HAUEHHUE CHUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IIpousBoacTtBo, mepenaya MU MNOTPEOJIEHHE DIEKTPUUECKON
OHEPrur. OKOJOTMYECKHE PHUCKH IpPU IPOU3BOJACTBE AEeKTposHepruu. KynbTypa
MCITOJIb30BAHUS JIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHn4eckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: IEKTPUUECKUM 3BOHOK,
reHepaTop MEPEMEHHOIO TOKA, JIMHUM 3JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOATENbHOM CHUCTEMBbI  (NMPYKUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

HabGmronenne 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

Halmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl  (3aBUCMMOCTH CUJIBI TOKAa M HANpPsDKEHUS OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc 1mpu  MOCHENOBATEIBHOM  COEJUHEHUM  PE3UCTOpA,  KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYM AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJIeOaHMIA Tpy3a HA HUTH OT JIJTUHBI
HUTHU U MaccChl rpy3a.

HccnenoBanre mepeMEHHOIO TOKa B LEMHM M3 IMOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyILKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbBLE 60JIHbL



MexaHnudeckue BOJHBL, ycioBHs —pacnpocTpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JUIMHA BOJHBL.  [lomepedHble W NpPOAOJIBHBIE  BOJIHBI.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMArHUTHBIE BOJIHBIL. YCIIOBUSI M3IYy4YEHUS BJIEKTPOMAarHUTHBIX BOJIH.
B3aumuaa opuentanus BektopoB E, B, V B snexkrpomarautHOi BosHe. CBoiicTBa
AIIGKTPOMArHUTHBIX BOJH: OTpPaXCHHE, NPETOMIICHUE, TMONSIpU3alus, IUPPaKIIHs,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JE€KTPOMATHUTHBIX BOJIH. [IpUMEHEHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEH CPEIBI.

TexHuyeckue yCTpOHMCTBA M IIPAKTUYECKOE IIPUMEHEHME: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JHArHOCTHKAa B TEXHUKE MW MEIHIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneO:mromeecs Te10 Kak HCTOUHUK 3BYKa.

HabmroieHue oTpaskeHus: U NpeaoMIICHHUs] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeHunu u auppakiui MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U 4aCTOTOU
KOJIeOaHMIA.

HccenenoBanre CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPaKeHHUE, IPEIOMIICHHE,
noJisipu3aus, IuPpakuus, tHTepPepeHLus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHENHOE  pacnpoCTpaHEeHHWE CBE€Ta B
ogHopoaHou cpene. JIyu cBera. ToueyHbli HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOoHbl OTpakeHHs cBeTa. I[locTpoeHue u300pakeHUl B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHbI NpEIOMIICHHS cBeTa. AOCONIOTHBIM MOKa3aTesb
npenoMiicHus. [lomHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHbli  yroa MOJIHOTO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus cBera. CnoxHbli coctaB Oenoro cseta. Lger.

Cobuparoniyie ¥ paccerBaroniie JUH3bl. ToHKas JuH3a. DoKycHOE paccTosiHuEe U
onTUYeCKas Cuia TOHKOW JuH3BL [locTpoeHne wu300pakeHWl B cOOMparoOmux U
pacceuBaromyx JimH3ax. PopMysia TOHKOM JIMH3BL. Y BEJIMUCHUE, JABAEMOE JIMH3O0M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBas ontuka. Untepdepennus cera. KorepeHTHble MCTOUHUKH. Y CIIOBHS
HAOIO/IECHUS! MAaKCUMYMOB M MUHUMYMOB B HMHTEpP(EPEHIIMOHHOW KapTHHE OT JABYX
CHUH(a3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakus ceera. JudpakumonHas pemérka. YcaoBUe HAOJIOIEHUS TIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHruYecKkue yCTpOMCTBA MW  NPAKTUYECKOE NPUMEHEHWE: OYKH, JIyna,
¢doToanmnapar, NPOESKUMOHHBIN armapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA,
TUpakIUOHHAs PEIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMonMHEHOE  paclmpoCTpaHEHUE, OTPaKEHHWE M MPEJOMIICHHE CBETa.
OnTuyeckue mprudOpBHI.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopenu MuKpocKkona, TeJIeCKona.

Habmronenune natepdepeHinu cBera.

Habmronenune nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomyyenue ciekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKH.

HabGnronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3mepeHne rnokasaTesisi MpeJoMIICHHs CTEKIIA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pazgesn 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

['panuubl MPUMEHUMOCTH KJIAacCHMYEeCKOW MexaHuku. [locTynaTel cnennaibHON
TEOPUH OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH CBE€Ta B BAKyyME,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHM U COKpallleHue
JUTUHBL.

DHEeprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsA3b MAcCChl C JHEPrUE€l M HMMITYJbCOM PEIATUBUCTCKOM YaCTUIBI. JHEPTUs
MOKOSI.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmul K6aHmMoBoIl ONMUKU

®otonsl. Popmyna Ilnanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOM. DHEprus u
UMITYJIbC (OTOHA.



OtkpeiTrie u uccienoBanue ¢Gotoddpdexra. Ombitet A. I'. CromeroBa. 3aKoHBI
dororddexra. VYpaBHenue OiiHmTerHa I Poroaddekra. «KpacHas rpanuma»
doTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTPOMCTBA ©  MPAKTUYECKOE TNPUMEHEHHE: (POTOIIEMEHT,
dboromatuuk, comHeuHas 6aTtapesi, CBETOAHO/I.

Jlemoncmpayuu

®doTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnwiTel Pesepdopna mo paccessHUIO 0o -4acTHIIL.
[Inanerapuas monens aroma. [loctynatel bopa. Mznydyenue u nornomnieHue (GpoToHOB
IIPU MIEPEXOJE aTOMa C OJHOIO YPOBHS SHEpPruu Ha Apyrou. Bunsl ciektpoB. Cnekrp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.

BosiHoBbIe cBoiicTBa wactull. Bosnbl ge bpoins. KopnyckylisipHO-BOJTHOBOM
JTyaJn3M.

CHoHTaHHOE U BBIHYX/JCHHOE U3JIyYEHHE.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CIEKTPAJIbHBIA aHAJU3
(cieKTpocKoI), 1a3ep, KBAaHTOBbII KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmusvie pabomul

HabGnrogenue TMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

ODKCHEPUMEHTHI, JIOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTkpeiTHE
paauoakTuBHOCTH. OmbITEl Pesepdopma mo ompeneneHuto coctaBa pagroaKTHBHOTO
u3nydenusi. CBoicTBa anb(a-, 6eTa-, raMmma-u3nydeHus. BiusiHue paqnoakTHBHOCTH Ha
JKUBBIC OPTaHU3MBI.

OTtkpeiTHE TpoTOHa U HeWTpoHa. Hykionnas Mopens snpa ['elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio saapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacnaz. ['amma-uznydeHue.
3aKOH paAuoaKTUBHOTO pacra/ja.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.



Snepnsbie peakuuu. [lenenue u cuHTes saep.

Anepubiii peaktop. TepmosinepHblil cuHTe3. [IpodeMbl U IEPCHIEKTUBBI SAECPHON
HHEPreTUKHU. DKOJIOTHYECKUE aCIIEKTHI IACPHON SHEPTrEeTUKH.

OnemeHTapHble YaCTULbl. OTKPBITHE O3UTPOHA.

MeTobl HaOMIOIEHUS U PETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

OynaamMeHTanbHbIe B3auMOeHCcTBI. EQMHCTBO (hn3nueckoil KapTUHBI MHpa.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
BunscoHa, siaepHslil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CuéTunK MOHU3HPYIOLINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3zgeua 8. DiieMeHTBI ACTPOHOMHUH M aCTPOPU3MKH

Ortansl pa3BUTHS acTPOHOMMHM. lIpukilamHOE M MHPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3nus, spkue 3BE3IBI, IJIAHETHI, MX BHIUMOE
JIBUKCHHUE.

ConHeyHas cucrema.

Counnue. ConmHeunast akTUBHOCTb. McTouHuK sHeprun ConHua u 3BE31. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTPaIbHbIN KJIACC — CBETUMOCTBY. 3BE3/bI
IJIABHOW IOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3N
INIABHOM  TOCJIEIOBATEeNIbHOCTH. BHyTpeHHee cTpoeHune 3BE34. CoOBpEeMEHHbIE
IIPEACTABIICHUS O MPOUCXO0KIECHUH U 3BOMOUNHA CONHIA U 3BE3M. DTanbl )KU3HU 3BE3.

Mineunsiii [Iyte — nHama [anaktuka. Ilomoxenwe u nBuxenne ConHua B
lNanaktuke. Tunel ranaktuk. Paguoramaktviku m kBaszapbl. UEpHBIE IBIPBI B sAlIpax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa0O0na. PaszOeranue rajaakTHK.
Teopus bonpmoro B3psiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas crpykrypa Beenennoid. MeTaranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaOmronenusi HEBOOPY)KEHHBIM TIJ1a30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
NPUIOKEHUH JUIsl ONpeIeIeHUS MOJI0XKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEBEpHOro MOJIYIIAPUS U SIPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Mieunoro IlyTu.

O6o0maromniee MOBTOPEHUE

Ponb pusnku 1 acTpOHOMHUHM B IKOHOMUYECKOM, TEXHOJIOTMYECKON, COLIMAIBHOMN 1
TUYECKON cdepax AesTeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKU M ACTPOHOMHH B
COBPEMEHHOW HAay4YHOW KapTWHE MHpa, POib (U3HUECKON Teopuu B (HOPMUPOBAHUU



NpeICTaBICHUNA O (PU3MUECKON KapTHHE MHpa, MECTO (PU3UYECKOW KapTUHBI MHpa B
o0IIIeM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUHA O TIPUPOJIC.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusznku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcsi ¢ y4éTom
coJiep KaTeNIbHbIX MEXIPEIMETHBIX CBSI3€d C KypcaMu MAaTeMaTUKH, OMOJIOTHH, XUMHUH,
reorpaduy ¥ TEXHOJIOTHH.

Mescnpeomemuvie nousamusi, CBS3aHHBIE C H3YYEHUEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (PakT, Tumnore3a, puanyeckas BEJIMYMHA, 3aKOH, TEOPHS,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUN, TPUTOHOMETPUUYECKHUE (PYHKIUU:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO,
BEKTOPbl M WX MPOEKUWH HA OCU KOOpJHUHAT, CJIO0XEHHUE BEKTOPOB, MPOU3BOIHBIE
AJIEMEHTAPHBIX (PYHKIIUN, TPU3HAKKU TOI00USI TPEYTOJILHUKOB, OMpPEeNieHNE TII0MAIN
I0CKUX uryp u o6bEéma Ted.

buonozus: snexrpuyueckue sIBJICHUS B )KUBOW MPUPO/IE, KOJIeOATEIbHbIC TIBUKEHUS
B JKMBOW NPUPOJIC, ONTUYECKUE SIBIICHUS B >KUBOW MPUPOJE, ACHUCTBUE paJvallid Ha
JKUBBIC OPTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAILUINYECKAsi CTPYKTYpa TBEPBIX TeT,
MEeXaHU3Mbl 00pPa30BaHUS KPUCTAIUTMUYECKON PEIIETKH, CIIEKTPAIbHBIN aHAN3.

l'eocpaghus: MarHUTHBIE MOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI, (HoTOChEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIICTPSICCHUM.

Texunonocua: JMHWUM  DBJEKTpoIEepenay, TEHepaTtop IIEPEeMEHHOr0  TOKa,
ANEKTPOABUTATENb, UHIYKIIMOHHAS [1€Yb, Paap, PAAUONPUEMHUK, TEJIIEBU30D, AaHTCHHA,
teneon, CBY-meub, NpPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJIHCUHAS
Oatapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA IIPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

OcBoenne yueOHoro mnpeamera «®Ddusuka» Ha YpPOBHE CpeaHEro oOIero
oOpazoBaHus (0a30BbI YpOBEHB) JOJDKHO O0OECHEYUTh JOCTIKCHHE CJICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHOro mpeamera «®PDu3ukay JOJKHBI
OTpaXaTh TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBAThCS
chOpMHUPOBAaHHON BHYTpPEHHEH TMO3UIMENH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIUH, MO3UTUBHBIX BHYTPEHHUX yOeKICHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, pACUIMPEHUE KU3HEHHOTO OIbITa
U ONbITa JIEATEJIBHOCTH B TMPOLECCE peaiu3allid OCHOBHBIX HalpaBJICHUU
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYAIOUIErocsl KaKk aKTUBHOIO H
OTBETCTBEHHOTO WICHAa POCCUICKOI0 OOIIECTBA;

MIPUHATHE TpagUIMOHHBIX 0O0IIEYeTOBEYECKUX I'YMaHUCTUYECKUX u
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYKO [I€SITEIBHOCTh B MHTEpPECAX TIPAXXKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3alNY;

YMEHHE B3aMMOJICHCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C HUX
GyHKIMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTApHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKOW MACHTUYHOCTH, NAaTPUOTU3MA;

LICHHOCTHOE OTHOILIEHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYyallUI0 W TMPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTHUPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MHPY, BKJIIOYAS 3CTETUKY HAy4YHOTO TBOPYECTBA,
puUCyIero (pu3ndeckoit HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpEC K pa3iauuHbiM chepaM mpodhecCHOHATBHON AEITeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOW M TEXHHKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oy rymiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HECHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CamMOOOpa30BaHUIO B 00JacTH
(U3HUKYN Ha IPOTSKEHUU BCEU KU3HU;

6) KOJIOTrNYeCKOTr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYPBl, OCO3HAaHHE TJI0OATBEHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHWE U OCYILECTBICHUE ACHCTBUN B OKPYKAIOIIECH Cpele Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA,;

pacIIMpeHnEe OMNbITA ACATEIBHOCTA YKOJIOTUYECKOW HANPABIECHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3HUECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOM JEATEIBHOCTH, TOTOBHOCTH B MPOLIECCE U3YUYECHUS
GU3MKKM  OCYHIECTBJISITH  MPOEKTHYID M HCCIEAOBATENbCKYIO  J€ATEIbHOCTb
VHIUBUYyAJIBHO U B TPYyIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3zoBble JJornueckue aelcTBUA:

CaMOCTOSITETILHO (DOPMYIUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPENENIATh LEJIW JICATEIBHOCTH, 3aJaBaTh NapamMeTpbl W KPUTECPUH HX
JIOCTHIKCHMSI;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PacCMaTpUBaeMbIX (PU3NUECKUX
SIBJICHUSAX;

pa3pabaThiBaTh IUJIaH pEHICHUS TPoOJIeMbl C YYETOM aHain3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JESATEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBHUSX PEATHHOTO, BUPTYAIHHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEeM.
Ba3oBLIe uccieaoBarebCcKHe AeliCTBUA:

BJIAJICTh HAY4YHOHW TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATHUSMH H METOJAMU
buznueckoil HayKu;



BIIAJICTh HABBIKAMH Y4YEOHO-MCCIIENOBATENLCKOM M TPOEKTHOW JESTEIHHOCTH B
oOnmacT (PU3MKH, CIMOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSTEIHLHOMY ITOWCKY
METOJIOB pEIICHHUS 3a7a4 (PU3NYECKOrO COACpPKAHWSA, TPUMEHEHUIO Pa3TUIHBIX
METO/IOB MTO3HAHUS;

BJIQIETh BUAAMH JCSATCIBHOCTH IO TIOJYyYEHHUI0O HOBOTO 3HAHUS, €ro
WHTEPIPETALNH, TPEOOPA30BAHUIO M MMPUMEHECHUIO B PA3IMYHBIX YYCOHBIX CUTYAaIHsX,
B TOM YHCJIC TIPH CO3/IaHUN YIEOHBIX MPOCKTOB B 00J1aCTH (DH3HKH;

BBISBJISITH IPUIMHHO-CIICJICTBEHHBIC CBSA3H M aKTYaJU3UPOBAThH 33/1ady, BBIIBUTATh
THIIOTE3Y €€ peIIeHHs], HAXOUTh apTyMEHTHI /ISl OKa3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a7aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHUS 3aadd PE3yIbTaThl, KPUTHUCCKU
OIICHUBATh X IOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX yCIIOBHSX;

CTaBUTh U  (OPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B  00pa3oBaTEIbHOU
JESATEILHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PUBHKY;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPHUOOPETEHHBIN OIIBIT;

yMETh TIEPCHOCHTHh 3HAHUS TI0 (QU3MKE B  TPAKTHYECKYIO  00JacTh
KU3HEICITCIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:

BJIAJCTh HAaBBIKAMHU TMOJTy4YeHUs HWHPOpPMAIMK (PU3NYECKOTO COJCPKAHUS U3
WUCTOYHUKOB Ppa3HBIX THUIOB, CAMOCTOSITENIBHO OCYIIECTBISATh TOHUCK, AaHaJH3,
CUCTEMATHU3AIMI0 ¥ HWHTEpPHpeTauio WHGOPMAIMK pa3IUYHbIX BUIOB U (popm
MIPE/ICTABIICHHUS,;

OIICHHBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJI30BATh CPEJCTBA MHGOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B
pEIIeHNH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U  OpPraHU3aIlMOHHBIX 3a/ad C
coOmoiecHueM TpeOOBaHMM  APrOHOMUKH, TEXHUKH  O€30MacHOCTH, THUTHUECHBI,
pecypcocOepeKeHrs, TMPaBOBBIX M O3THYECKMX HOPM, HOPM HWH(MOPMAIMOHHON
0e30IacHOCTH;

co37aBaTh TEKCTHI (DU3UYECKOTO COJECP’KaHUS B PA3IHUHBIX (hopmaTax C y4ETOM
Ha3HaueHUS WMHQPOPMAIMU W TEJEBON ayJIWTOpHUM, BBHIOUpPAs ONTUMAIbHYIO GopMy
MIPE/ICTABIICHUS M BU3yaJTH3aI1H.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe NeiCTBHA:
OCYIIECTBISATH OOIICHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JESTEIIbHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYALUA U CMATYaTh KOH(QIUKTHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHUS C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;



NOHMMAaTh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaJIbHOM
paboThI;

BbIOMpaTh TEMAaTUKy M METOABbl COBMECTHBIX JEHCTBHM ¢ yd4€ToM OO0IIUX
MHTEPECOB M BOZMOKHOCTEH KaXKJJOT0O WieHa KOJJICKTHBA,;

NPUHUMATD LEJIU COBMECTHON AESITeIbHOCTH, OPTaHU30BBIBATH M KOOPJHMHUPOBATH
NefcTBUs MO €€ JOCTHKEHMIO: COCTAaBJIATh IUIaH JEHCTBUM, paclpenesiarTh PO C
y4€TOM MHEHUN YYaCTHUKOB, 00CYX/IaTh Pe3yJbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJAJa M KAXKIOTO yYaCTHHKAa KOMaHIbI B OOIIMI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npe/uiaraTb HOBBIE IPOEKTHI, OICHMBATh WJEH C TIO3HMIMU  HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISITH MIO3UTUBHOE CTPATETUYECKOE TIOBEJICHUE B PA3IMUHBIX CUTYaIUsX,
IPOSIBIISATE TBOPUYECTBO U BOOOPAKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYUIECTBJIATh TIO3HABATEIBHYIO JESATEIBHOCTh B 00JacTu
(GU3HUKN ¥ AaCTPOHOMUM, BBIABIIATH IPOOJIEMBI, CTABUTHh U (POPMYJIUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIBHO COCTABJIAThH IUIAH PELICHHS PACUETHBIX W KAYECTBEHHBIX 3a7ad,
IUIaH BBIMOJHEHMS] MpPaKTUYECKOW paboThl € y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMUHBIX NMPEANOYTEHUN;

Jenatb  OCO3HAaHHBIM  BBIOOp, apryMeHTUpoOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

criocoOCTBOBATh (POPMHUPOBAHUIO M TPOSIBJICHUIO IPYIULIUU B 00JIaCTH (UBUKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalMsiM, BHOCHTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJC€Th HABBIKAMHU IMO3HABATEIBHOU peIeKCUHM KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;

UCIIONB30BaTh MPUEMBI pedIeKCUH Ji1 OLEHKH CUTYyalluH, BbIOOpa BEpPHOTO
peleHns;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATDH PELICHHUS 110 UX CHUKEHHUIO;

IIPUHAMAaTh MOTUBBI M APryMEHTBl JPYTUX IMpPU AHAIN3E PE3YJbTATOB
NEATEIIbHOCTH;

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEJIOCTAaTKU M JOCTOMHCTBA;



OpUHUMATh MOTHBBI M apryMEHTHl JPYTHMX TP aHAIW3€ PE3yJIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporiecce MOCTMXKEHUS JIHMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPaAMMBI IO
dbuzuke JUII ypPOBHS  CpeaHero  oOImero oOpa3oBaHHsl Yy OOydYaroOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEATOIar afoIIHiA
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOINIETO CIIOCOOHOCTh TOHMMATh CBOE 3MOITMOHAILHOE
COCTOSIHHE, BHJICTh HAPABICHUS Pa3BUTHsI COOCTBEHHON AMOIIMOHAIBHOM cephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJIIOYAIONMIETO CAaMOKOHTPOJb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aJaTHPOBATHCS K AMOIIMOHAIIEHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIlMK, BKJIIOYAIONIEH CTpEMJICHHE K JOCTIKECHUIO NEIU U
yClexy, OINTHMH3M, HWHHUIIMATUBHOCTh, YMEHHE JCHCTBOBAaTh HCXOIsS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh IMOHUMATh ASMOITMOHAIIBHOE COCTOSIHHEC
JPYTUX, YUUTHIBATH €r0 MPHU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKNBAHMUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHHS C
JIPYTUMU JTFOABMU, 32800 TUTHCSI, POSIBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konny obyuenus B 10 kijacce npeameTHble pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHHI:

JEMOHCTPUPOBATh HAa MpUMEpaxX pojib KU MecTo (GU3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTMH, B IPAKTUYECKOU JAEATEIILHOCTH JIFOIEH;

YUUTHIBaTh TIPAaHULBl MPUMEHEHHUS  HM3YYEHHBIX  (U3NYECKUX  MOJETCH:
MaTepuajbHas TOYKa, WHEpLMagbHas cucTeMa OTcuéra, aOCONIOTHO TBEPIOE TEo,
WJICATbHBIM Ta3, MOJEIU CTPOEHUS Ta30B, KUJIKOCTEM WU TBEPABIX TeEJ, TOUYECUHBIN
AIEKTPUUECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (u3MUecKue SBICHUS (MPOLECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA U
AIEKTPOAUHAMUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJMHEWNHOE IBUKEHHE,
CBOOOJIHOE TAZIEeHUE TeJ, JBUKEHUE MO OKPYKHOCTH, MHEPIIMs, B3aUMOJICUCTBUE TE,
muddy3usi, OpOyHOBCKOE JABMXKEHHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJ, U3MEHEHUE
o0béMa Ten MNpu HarpeBaHUM (OXJAXKIEHUH), TEIUIOBOE PpABHOBECHE, HCIApPEHHE,
KOHJICHCAIUsA, IUIABJICHWE, KPUCTAJUIM3alMs, KUIIEHHWE, BJIAXXHOCTh  BO31yXa,



MOBBIIIIEHUE JIaBJICHUSI ra3a MpU €ro HarpeBaHUM B 3aKPHITOM COCYJAE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHHS Ta3a B M30IPOLECCAX, AJNEKTPHU3alus TeJl, B3aUMOJACHCTBUE
3apsAJI0B;

ONMKCHIBATH MEXAHWYECKOE JIBIDKCHHME, UCIHOJIb3ysl (PU3NYECKUE BEJIMYUHBI:
KOOpAMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUIA, UMITYJIbC
Tela, KUHETHYECKAas DSHEPrusi, MOTCHIMaJbHAs »SHEPrus, MeXaHuueckas padora,
MEXaHUYEeCKass MOITHOCTh; TP OMHMCAHWH MPABWIBHO TPAKTOBATh (PU3UUYECKHUIA CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, HMX OOO3HAYCHUS M EIUHUIBI, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3NUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAMU;

ONMCHIBATh W3YUYCHHBIC TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHUS, UCIIOIb3YS
(dbu3nYecKre BEIMYHMHBI: JJABJICHUE ra3a, TeMIepaTypa, CPEeIHssT KUHETUUECKask SHEPrus
Xa0THYECKOTO JBMKEHUSI MOJIEKYJ, CpEAHEKBaJpaTU4YHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS SHEprus, padbora raza, Ko3G(UIMEHT MOJIE3HOTO
JIEUCTBUS TEIJIOBOTO JIBUTATENIS; MPU OMHMCAHUM NMPABWIBHO TPAKTOBATh (U3HUECKUIN
CMBICJI HCIIOJB3YEMbIX BEJIUYUH, UX OOO3HAYECHUS M €IUHHUIIBI, HAXOIUTHh (HOPMYIIBI,
CBSI3bIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEITUUUHAM;

OMHUCHIBATh M3YyYCHHBIC JJIEKTPUYECKUE CBOMCTBA BEIIECTBA M JJICKTPUUYECKHE
aBJIeHUsT (TIPOIIECCHI), MCHOJNB3YSd (U3MUECKUE BEIUYUHBI: DIICKTPUUYECKUN 3apsii,
ANEKTPUUYECKOE TOJI€, HANIPSKEHHOCTh MOJISA, MOTEHIMAJ, PA3HOCTh MOTEHIUAIIOB; MPH
OMMCAaHUU TPABWIHHO TPAKTOBATh (PUBMUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH, HUX
0003HaYECHUSI M €UHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIONINE JTAHHYIO (PU3MUECKYIO
BEJIMYMHY C APYTUMHU BEJIMYHHAMU;

aHAMM3UPOBaTh (PU3MYECKHE TIPOLIECCHl W SBJICHHS, HCIONB3YS (HU3UUYECKUE
3aKOHBI U IPUHIIUIIBL: 3aKOH BCeMUpHOTo Tarotenus, I, II u III 3akonsr HeroTOHA, 3aK0H
COXpAHECHHUS MEXAaHWYECKOM SHEPruu, 3aKOH COXPAHCHMS WMITYJIbCa, MPUHIUII
CYyNEepHO3UIIUA CHUJI, TPUHIMI PABHOMPABUS HWHEPIHUATBHBIX CHCTEM OTCYETa,
MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHUSI BELIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpelHEe KWHETUYECKOM HHEPruu TEIJIOBOTO [IBIKCHUS MOJIEKYJT C aOCOIOTHOM
TeMIEepaTypol, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS DJICKTPUYECKOIO
3apsna, 3akoH KyloHa, Mpu 3TOM pas3ivyaTrh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €TI0
MaTEMaTUYECKOE BhIPAKEHUE U yCIIOBUS (TPaHULIbI, 001aCcTH ) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIUIIBI JEUCTBUSI MAIlIUH, TPHUOOPOB U TEXHHUYECKUX
YCTPOWCTB; pas3inyaTh YCIOBUS WX OE30MacHOTO HCIOJB30BAHUS B TOBCEIHEBHOMN
KU3HU;

BBITIOJTHATH YKCIIEPUMEHTHI 110 UCCIICIOBaHUIO0 (DU3NUYECKUX SBJIICHUN U TIPOLIECCOB
C HCIOJh30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEpPEHUH, Mpu 3TOM (HOPMYTUPOBATH
npoOriemy/3agady W THIOTE3y Y4eOHOTrO OHKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEIIOKEHHOTO 000PYI0BaHMUS, POBOIUTH OMBIT U (DOPMYIUPOBATH BHIBOIBI;



OCYIIECTBJISATH MPSMbIE U KOCBEHHBIC M3MEPEHUS (DU3NIECKUX BETUINH, TIPH 3TOM
BBIOMpAaTh ONTUMAJIBHBIM CIIOCOO W3MEPEHUST W UCIOJIb30BaTh W3BECTHBIE METOJbI
OLICHKH MOTPENIHOCTEN U3MEPEHUM;

UCCJIEI0OBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BETUYMHAMU C UCTIOJIb30BAHUEM
NPSMBIX U3MEPEHUH, P ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJTYYCHHOW 3aBHCHUMOCTH (DU3MYCCKUX BEJIUYHH B BUAC TAOJHIl U TPAPHUKOB, NeIaTh
BBIBOJIBI 110 PE3YJIbTATAM UCCIICIOBAHNS;

coOI0IaTh TpaBWiia OE30MacHOTO TpyAa MpPU MPOBEICHUM MCCIENOBAaHUN B
paMKax ydyeOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKOM U  IPOEKTHOU
JESATEIbHOCTH C HCIOJb30BAHUEM HW3MEPHUTENIbHBIX YCTPOWCTB M JaOOpPaTOPHOIO
o00opy10BaHUS;

pemaTth pacy€THBIC 3a7a4M C SIBHO 3aJaHHOM (DU3UYECKOW MOJIENbI0, UCIOJIb3Ys
dbu3nUeckue 3aKOHbBI W TPHUHIUIIBI, HA OCHOBE aHaliM3a YCJOBHUS 3a/ladyd BBIOWpATh
bu3MYEeCcKyI0 MOJEIb, BBIICTATh (PU3NUYECKHE BEIUYMHBI U (HOPMYJIIbI, HEOOXOIUMBIC
IS €€ pelIeHus], TPOBOAUTH PACUETHI M OLIEHUBATH PEATbHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3MYECKON BEIMYUHBIL;

pelIaTh KA4eCTBEHHBIC 3aJayd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENIOYKY pACCYKIAEHUM C OIOPOM Ha W3YUYCHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU U
busznuecKue SBICHUS;

UCIIOJIB30BaTh MPHU pEIICHUH YYEOHBIX 3a7ad4 COBPEMEHHbIE WH()OPMAIIMOHHBIC
TEXHOJIOTUM [ TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPHPETALMU W MPEACTABICHUS
y4eOHONH ¥ Hay4HO-TIOMYJSpHOW uWH(MOpPMAIUU, TOJYyYEHHOW W3  Ppa3IMYHBIX
WMCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

MPUBOJUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA O (DU3UKE B MOBCEAHEBHOM >KWU3HH IS
oOecrieueHusi 0€30MACHOCTU TIpU OOpalieHuu ¢ MNpudopaMud U TEXHUYECKUMH
YCTPOMCTBaMH, ISl COXPAHEHHUsI 3J0POBbSI U COOJIFOACHUS HOPM 3SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTaTh B TPYyINIIE C BHIMOJHEHUEM PA3IUYHbBIX COIIMAIBHBIX POJIeH, IJIaHUPOBATh
paboTy Tpymmbl, palMOHAIBLHO pACHpEAeNaTh OOS3aHHOCTH W IUIAHUPOBATH
JEATEIIbHOCTh B HECTAH/IAPTHBIX CUTYyalUsiX, aJ€KBATHO OLICHUBATh BKJIAJl KaXJ0T0 U3
YYaCTHUKOB TPYIIIIBI B PEIIICHHUE pacCMaTpUBaeMOi PoOJIeMBbl.

K xoniy oOyuenus B 11 kijiacce mpeameTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TpPUMEPAX poib W MecTo (GU3UKA B (POpMUPOBAHUU
COBPEMEHHOW HAy4yHOW KAPTUHbI MHUpPAa, B PAa3BUTUM COBPEMEHHOMW TEXHUKU U



TEXHOJIOTUM, B MNPAKTUYECKOW JEITEIbHOCTH JIOJECH, LEIOCTHOCTh M €IMHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUHTHIBATh TPAHUIIBI TPUMEHEHHS M3YyYCHHBIX (DH3NYECKUX MOJENICH: TOYCUHBIN
AIEKTPUUYECKHUHN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siAepHas MOJCIbL aToMa,
HYKJIOHHAs MOJI€JIb aTOMHOTO si/ipa MPpHY PEeIIeHUN (PU3NUECKUX 3a]1a4;

pacrio3HaBath (PU3NUECKUE SIBICHUS (MPOIECCh) U OOBSACHITH UX HA OCHOBE
3aKOHOB JJICKTPOAWHAMUKH W KBAaHTOBOW (DU3UKH: JIJIEKTpUUYECKas IMPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOE JICMCTBUS TOKa, B3aUMOJCHCTBUE
MarHyuTOB, JICKTPOMArHUTHAs WHIYKIIMS, TeHCTBUE MAarHUTHOTO TOJIs Ha MPOBOJHUK C
TOKOM H JBWXKYIIMKCSA  3apsi, OJICKTPOMAarHUTHBICE KoOJICOAHWS W BOJIHBI,
NPSIMOJIMHEMHOE PacpOCTpaHEHUE CBETA, OTpakKeHUE, MPeJIOMIICHHE, UHTepPEepeHIIUs,
qupakuys W MNOJSpU3aLMs CBETA, NUCIEPCUs CBETa, (POTOIEKTpHUUECKH 3PdeKT
(boToaddexT), cBeToBOE MaBICHHE, BO3ZHHUKHOBEHHE JMHEHYATOTO CIEKTpa aromMa
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAs! PaAMOAKTUBHOCTD;

OMHUCHIBATh M3YYEHHBIE CBOMCTBAa BENIECTBA (DJIEKTPUUYECKHWE, MAarHUTHBIC,
ONTHUYECKUE, DIECKTPUUECKYIO MPOBOJUMOCTh PA3IUYHBIX CPENl) U AJIECKTPOMATHUTHbBIC
ABJICHUS (MPOLECCHI), UCTIONB3Ysl (PUBHUECKUE BEIMYMHBI: JIEKTPUUECKUIN 3apsijl, CHUiia
TOKA, DJICKTPUYECKOE HAMNpPSHDKEHUE, JJIEKTPUUECKOE CONMPOTHUBJIIEHUE, PA3HOCTH
MOTEHIIMAJIOB, AJIEKTPOJBIKYINAsl cuiia, paboTa TOKa, MHAYKIMS MarHUTHOTO IIOJIS,
cuna Ammepa, cuna JlopeHiia, MHAYKTUBHOCTh KaTYIIKH, SHEPTUS DJIEKTPUUECKOTO U
MarHUTHOTO MOJIeH, MEPHUOJI U YacToTa KojebaHui B KojaebaTeIbHOM KOHTYpE, 3apsia 1
CHWJIa TOKa B MPOIECCE TapMOHHYECKUX AIIEKTPOMATHUTHBIX KojaeOaHuii, (HOKycHOE
pacCcTOsSiHME W OINTHYECKas cuia JMH3bL, MPU OMNHCAHWHM MPABWIBHO TPAKTOBATH
(bU3MYEeCKUl CMBICT UCTIOIB3YEMbIX BETUYMH, UX 0003HAYCHUS U €UHUIIBI, YKA3bIBATh
(dhopMyJibl, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEITUUNHAMU,

OMUCHIBATh M3YUECHHBIC KBAHTOBBIC SIBICHUS U MPOIECCHI, UCTIOJb3Ys (PU3UUYECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETa,
SHEPTUs U UMITYJIbC (DOTOHA, TIEPHO/] MOTypacmaja, YHEPTUs CBI3M aTOMHBIX sIIep, IPU
OMMUCAHUU TPABWIHHO TPAKTOBATh (PUBMUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMUH, HX
0003HaYCHUSI M €UHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE TaHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMHU BEJIMYMHAMU, BBIYUCIIATh 3HAaUEHUE (DU3NUECKON BEITMUYUHBI,

aHANMM3UPOBaTh (PU3MYECKHUE TIPOLIECCHl W SBJICHUS, HUCIOJB3Yys (Qu3nyeckue
3aKOHbI M NOPUHUUIBL 3akOH OMma, 3aKOHBI IMOCIEIO0BATEIbHOIO M MNapaJlIeIbHOIO
COCIMHECHUS TMPOBOAHUKOB, 3akoH Jlxoyns—JIeHua, 3aKkOH BIEKTPOMAarHUTHOM
WHIYKIMK, 3aKOH NPSMOJMHEHHOIO paclpOCTpaHEHHUsI CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MIPEJIOMJICHUSI CBETA, ypaBHeHUE DWHINTEHHA 11l hoTod(PdekTa, 3aKoH
COXpAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS  UMIIYJbCa, 3aKOH COXpPAHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUs] MaCCOBOI0 4KCIa, MOCTynaTel bopa, 3akoH



pazoaKTUBHOTO pacnajia, mpyu STOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €TO
MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (IPaHHULIbI, 001aCTH) IPUMEHUMOCTH;

ONPENENATh HAIPaBJICHUE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJI MPOBOJAHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U OMHUCHIBATh M300pakKeHHE, CO3aBAEMOE IUIOCKUM 3€pKaJioM, TOHKOM
JIMH301;

BBITIOJHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHNIO0 (PU3NUYECKUX SBICHHUIA U TIPOIECCOB
C HCIOJb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEpPEHUH: mpu 3TOM (HOPMYIUPOBATH
npoOiemy/3agady W THUIOTE3y Y4eOHOTO OHKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PYI0BaHHUSI, POBOJIUTH ONBIT U (DOPMYJIUPOBATH BHIBOIBI;

OCYILIECTBIISITh MPSAMbIE M KOCBEHHbIE U3MEPEHUsI (PU3NUECKUX BEIUYUH, IPU 3TOM
BBIOMpATh ONTUMAJIBHBIM CIIOCOO HW3MEPEHUST M UCIOJIb30BaTh W3BECTHBIC METOJbI
OLICHKU MOTPEIHOCTEN U3MEPEHNUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKHX BEJIMYMH C HMCIOJBb30BAaHUEM MPIMbBIX
U3MEPEHUN: TIPU HSTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pE3yJbTAThl
MOJIyYEeHHOW 3aBHCHUMOCTH (PM3MYECKUX BEJIMYHMH B BUAE TaOJIHIl U IPpapUKOB, J1€JIaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

coOIoIaTh TpaBmiia OE€30MacHOTO TpyAa MPU TPOBEJICHUM HCCICIOBAHUNA B
paMKax ydeOHOro SKCIEpPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON U  TPOEKTHOU
JEATEIbHOCTH C WCIOJb30BAHUEM HW3MEPHUTENBHBIX YCTPOWCTB M JaOOPATOPHOIO
000pyI0BaHUS;

pemath pacy€THbIC 3aJa4M C SBHO 3aJlaHHON (PU3MUYECKOW MOJIEJIbIO, UCTIOIb3YS
bu3nUeckue 3aKOHBI W TPUHIUIIBI, HA OCHOBE aHalM3a YCIOBUS 3a/ladyd BHIOMPATH
bU3MYECKYI0 MOJEINb, BBIIETATh (PU3NUYECKHE BEIUYMHBI U (HOPMYJIIbI, HEOOXOIUMBIC
JUTsl €€ peleHus, TPOBOJUTh PacU€Thl U OLICHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAUEHUS
(bu3nYECKON BEJIMYUHBI;

pemaTh KayeCTBEHHbIC 3aJauyd: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY pACCYKIECHHM C ONOpOl Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCIIOJI30BaTh MpPHU PELIEHUWH Y4eOHBIX 3aJad COBpPEMEHHbIE HH(POPMALIMOHHBIC
TEXHOJIOTUU JJIl TIOMCKA, CTPYKTYPUPOBAHMUsI, HHTEPHPETALMU U TIPEACTaBICHUS
y4eOHONW ¥ Hay4HO-TIOMYJSpHOW WH(OpMAIMK, TMOJYyYEHHOW W3  Pa3IMYHBIX
WMCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

OOBSICHSITh MPUHIIUIIBI ACHCTBUS MAaIllMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pasnuyaTh yCIOBUS UX 0€30MacHOr0 UCTOIb30BaHUS B IOBCEIHEBHOM KU3HH;

MPUBOJAUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHH;



UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA TO (U3HUKE B TMOBCEIHEBHON XU3HU IS
oOecnieueHrss 0€30MacHOCTH TpU OOpamieHud ¢ NpudbopaMu U TEXHHUYECKUMU
YCTPONCTBAMHM, JUIsI COXPAHEHUs 3/0pOBbSI U COONIONEHUS HOPM HKOJOTHYECKOrOo
MIOBEJICHUS B OKPY>KaloLIeH cpene;

paboTaTh B IpyIMIie C BHITOJTHEHUEM PA3JIMYHBIX COLMANBHBIX POJICH, INIAHUPOBATD
paboTy TpyMNNbl, palHOHAIBHO pacHpenessiTh OOS3aHHOCTH M IUIAHUPOBATH
JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYaIUsIX, aJ€KBATHO OIICHMBATH BKJIAJl KaXKAOTO U3
YYaCTHHUKOB TPYTIIIHI B PELICHUE PacCMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacoB JJIeKTPOHHBIE
Ne
) HanmenoBaHue pa3aesioB 4 TeM IPOrpaMMbl Kontpoar | IHpaxtuse | (LHppoBLIc)
n/n Bcero  Hble CKHUe o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypchl
Paznen 1. DUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmorexa [IOK
' ARLHEY https://m.edsoo.ru/7f41bf72

Htoro no pazneny 2

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka 5 bubmoreka [IOK
https://m.edsoo.ru/7{41bf72
2.2 Jnnamuka 7 bu6mmoreka [IOK
https://m.edsoo.ru/7141bf72
bu6mmoreka [IOK
2.3 6 1 1
3aKOHBI COXPAHEHHS B MEXAHUKE A,
Hroro no pazgeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKVIISIPHO-KMHETUYECKO TEOPUH 9 1 bubmorexa LOK
' yp p https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 0O 10 1
CHOBBI TCPMOIMHAMIIH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
33 A ) 5
rperaTHble COCTOsIHUS BellecTBa. Da30BbIe MEPEX0Ibl hitps://m.cdsoo.rw/7f4 172



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

Hroro no pazneny

Pa3nea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
4.1 UIeKTpOCTATHiA 10 hitps://m.edsoo.ru/7f41bf72
. . bu6mmoreka [IOK
4.2 I1 .T 12
OCTOSIHHBIN AJICKTPUYECKUH TOK. TOKHM B pa3IMYHBIX cpeaax https://m.cdsoo.rw/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne (ungposbie)
HanmeHnoBaHMe pa3je/ioB U TeM IIPOrPaMMBbI Kontpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszpnen 1. JIEKTPOAUHAMUKA
bu6mmoreka [JOK
1.1 MarnuTHO€ noje. NeKTPOMArHUTHASL UHTYKLIHS 11 1 3 hitps://m.edsoo.ru/Tf41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHUYEeCKHE 1 IEKTPOMAarHUTHBIE KOJIeOaHMs 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
2.2 M 5 1
€XaHUYECKHUE U DJIEKTPOMArHUTHBIE BOJIHBI hitps://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frraKa https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIEIIUMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OCHOBBI cIENUATILHON TEOPUH OTHOCUTEIILHOCTH 4 1 Eubmorexa IIOK
) H p https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
4.1 OeMeHThl KBAHTOBOUW ONTHKU 6 Eubmorexa IIOK
https://m.edsoo.ru/7f41c97¢c
4.2 Crtpoenue atoma 4 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/7f41c97c

https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK

43 AATOMHOE 51pO 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOOPU3UKUN

5.1 DeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 f:fg;;f;;gﬁ%mlcwc
Wroro no pasaeny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 E:fsj:l/l//lr?:;(sigg/ffmwk
Hroro no paszneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacoB JJIeKTPOHHBIE
JlaTa
Ne IpakTuuec undposbie
Tema ypoka KoHTpouabH H3yYeH
n/n Bcero KHe o0pa3oBaTe/ibHbIE
ble paboThI us
padoThI pecypcel
| ®usuka — Hayka o npupoje. Hayunsie MmeToasl | bubnuorexa [JOK
[MO3HAHUS OKPYIKarOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBaHUM
2 COBpPEMEHHOM i)a YHOU K(g I’[)‘I/IHIi MHpa, B 1 bubmmorexa [JOK
p . Y P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESATEIHLHOCTH JII0IeH
Mexanunueckoe aBuxeHue. OTHOCUTENIbHOCTh
3 MexaHu4ecKkoro AsnmxeHus. [lepememnienue 1 Bubmmorexa LHOK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE
4 PaBHOMEpHOE TPAMOIMHEITHOE TBUKEHUE 1 Bubmmorexa LHOK
P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBH)KEHUE 1 bubmmorexa [TOK
yerop P https://m.edsoo.ru/ff0c372¢
6 CBoOonHoe majeHue. Y ckopeHrue cB0OOOTHOTO ) bubnmnoreka [JOK
nageHus https://m.edsoo.ru/ff0c39¢cc
7 KpuBonuneiinoe npuxenue. [[Bnxenue ) bubnnoreka [JOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHIIMTT OTHOCUTENBLHOCTH [ amues.
. bubnmoreka [JOK
8 NuepunanbHbie cuctemsl oTcueTa. [lepBbiil 3aK0H 1
https://m.edsoo.ru/ff0c3be8
HeroTona
9 Macca tena. Cuna. [lpuHuun cynepno3uuuu Cui. | bubnmnoreka [JOK
Bropoii 3akon HeroToHa 1711 MaTepuaibHOM https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TOYKH

10 Tpetuii 3akoH HeloTOHA 119 MaTepUaIbHbIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TATOoTeHUs. Cuia TSKECTH. bubmmoreka [JOK
IlepBas kocMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
YIpY y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapoumment tperns. Cuna
13 CONPOTHUBIICHUS MIPU ABUKEHUU TENA B )KUJIKOCTU bubmmorexa LOK
P P https://m.edsoo.ru/f0c376
WJIU Ta3e
[ToctynaTenbHOE U BpamaTeIbHOE TBUKEHUE
14 a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBI. bubnuorexa [JOK
ILiieuo cumel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynec MaTepuabHOW TOUYKH, CUCTEMBI
bu6mmoreka [JOK
15 MaTepuaibHbIX TOUeK. IMIynbc cuibl. 3aKOH
https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTUBHOE JIBI)KEHHE
PaGota u motrHOCTh cuibl. Kunetndeckas
16 SHeprusi MaTepuanbHoi Touku. Teopema 00 bubmmorexa [TOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUUECKOW SHEPT U
[TorenuunanvHas sueprus. [loreHunanbHas
17 BHEPTHUs YIpyro AeopMUPOBAHHOM MPYKHUHBI. bubnuorexa [IOK
[MoTennmansHas 2HEprus Teiaa BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3EMIIH
[ToTeHunanbHple 1 HEMOTEHIUAIBHBIE CUIIBI.
18 CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHIT C bubnuorexa [JOK

M3MEHEHNEM MEXaHUYECKOM SHEPTUU CUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON AHEPTUU

https://m.edsoo.ru/ff0c478¢c



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

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CUIIBI C U3MEHEHHEM MEXaHUUECKON

19 SHEPruy TeJla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

20 KonTtponsnas padora no teme «KunemaTnka. bubmuoreka [IOK
Jlnnamuka. 3aKOHbI COXpaHEHMSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE IOJIOKEHUS MOJIEKYJIAPHO-

21 KMHETUYECKOU TEOPUHU. bpOyHOBCKOE JBUKEHUE. bubmmorexa LHOK

https://m.edsoo.ru/ff0c4dc2
Huddys3us
XapakTep JBMKCHUS U B3aUMOJECHCTBUS YaCTHL]

22 BelecTBa. Mojieiu CTpOCHUs ra3oB, XXKUIAKOCTEH
1 TBEPJIBIX TEI

” Macca monexyi. KosnmuecTBo BeniecTsa.

[TocrosiHHas ABoragpo

24 TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

25 WneansHeiii raz B MKT. OcHOBHOE ypaBHEHHE bubnmnoreka [JOK
MKT https://m.edsoo.ru/ff0c4fde
AGcomoTHas TemrepaTypa Kak Mepa cpeiHen

26 KMHETUYECKOW YHEPTUU IBUKEHUS MOJIEKYII. bubnrotexa LIOK

. https://m.edsoo.ru/ff0c511e
VYpasHenue Menpeneesa-Knaneiipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopatopHas pabota «MccnenoBanue

28 3aBUCHUMOCTH MEXK]y ITapaMeTpaMH COCTOSIHUS
pa3peKeHHOT0 Ta3a

79 H3omporeccsl B UACAIBHOM ra3e U UX bubnnoreka [JOK
rpaduveckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e

30 BuyTpeHHss sHEPrUsi TEpMOIMHAMUYECKON bubmuorexa [JOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

CUCTEMBI U cIoCco0bI €€ n3menenus. Konuuectso
TEIJIOTHI U paboTa. BHyTpeHHSs SHEpTUs
OJTHOATOMHOTI'O UJI€aJILHOrO ra3a

https://m.edsoo.ru/ff0c5952

31 Buasl Temonepenayuu bubmorexa HOK
A pel https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIIOEMKOCTH BellecTBa. KomnuecTBo
32 TEIUIOTHI IIPU TeIuionepenaye. AanadaTHbli buGnnorexa LIOK
P P ' https://m.edsoo.ru/ff0c5¢36
npoiece
13 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuoreka [IOK
IIPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobGparumocTs nporieccoB B mpupoae. Bropoit bubmuoreka [JOK
3aKOH TE€PMOJNHAMUKHU https://m.edsoo.ru/ff0c6230
bu6mmoreka [IOK
35 [Mpunmun gevictBust u KI/] TenmoBoi MauHb
PHHIHIT A A https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJjoru4eckue npoOaeMbl TETII0O3HEPTETUKU
18 O6o6maromuii ypok «MonekymnspHas pusuka. bubnuotexa [JOK
OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTponbHas pabora o teme «MonekynspHas bubnnoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u koHaeHcaus. Mcnapenue u bubmuoreka [IOK
KUTICHUE https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bu6mmorexa [IOK
BO3Ayxa. HacelleHHslil map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucraminueckue u amopgHbie
. bubnuorexa [JOK
42 Tena. AHU30TPONUS CBOMCTB KPUCTAIIOB.
https://m.edsoo.ru/ff0c6510
Kunkue kpucramisl. CoBpeMEHHbIE MaTEpUaIbI
43 [InaBnenue u kpucTauM3anus. Y geiabHas bu6mmoreka [IOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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TeruioTa riasienus. CyOnumarus

https://m.edsoo.ru/ff0c6708

44 YpaBHEeHHE TEIIOBOTO OanaHca bubmmorexa [TOK
https://m.edsoo.ru/ff0c6820
45 DrneKTpu3anus Tei. DNeKTpuieckui 3aps. Jsa bubnunorexka HOK
BHUJA BJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOHUKY, TUAIEKTPUKHU U TTOTYHPOBOJHUKH. bubmuorexa [JOK
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa https://m.edsoo.ru/ff0c6bec
47 Bzaumopeiictue 3apsiioB. 3akoH Kyrona. bubnuorexa [JOK
TodeuHblil 2JIEKTPUUYECKUH 3apsij https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTB AIEKTPUUECKOTO MOJIS.
48 [IpuHIHMI cynepno3unuu 3JIEKTPUIECKUX MOJIEH. Bubmmorexa LHOK
. https://m.edsoo.ru/ff0c6df2
JInHun HanpsKEHHOCTH
49 PaGora cuit 31eKTpoCcTaTHuecKoro moJsl. bubnnoreka [JOK
IToreHuman. Pa3HOCTh NOTEHIMAIIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U AUDIIEKTPUKH B
50 BHI)CKTpOCTaTI/I‘leCKOM HOIJ)'IC. JusnexTpuyeckas bubmmorexa [OK
https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
N bubnuotexa [JOK
51 OnektpoéMkocTb. Konnencarop hitps://m.edsoo.ru/fR0c7126
5 DIEeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. bubnuotexa [JOK
DHeprusi 3apsyKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72¢c0
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NEHCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMIMPOBAIBHOTO anmnapara,
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHHe AIEKTPOnprudopoB
55 DNEKTPUYECKUN TOK, YCIOBUS €T0



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
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

cymectBoBanusl. [locrosunsiii Tok. Cuiia Toka.
Hanpspokenue. Conporusienue. 3akoH Oma jjist
y4acTKa 1Uenu

[TocnenoBarensHOE, TapaLIETBHOE, CMEIIAHHOE
COeIMHEHHE TPOBOAHMKOB. JlabopaTropHas

bubmuoreka [JOK

56
pabora «3yyeHue cMenaHHOro COeIMHEHUS https://m.edsoo.ru/ff0c7410
PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTE ANEKTPUUECKOTO TOKA. 3aKOH bubnunoreka [JOK
[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuyeckoi uenu. KopoTkoe 3ambIikaHue. Eub 10K
nOIMoTeKa
58 JlaboparopHas pabota «M3mepenne D/1C
PATop P P A https://m.edsoo.ru/ff0c7aec0
HMCTOYHHMKA TOKA ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»
DIIEKTpOHHAs MPOBOJAUMOCTb TBEPIBIX METAJIIOB.
59 3aBUCUMOCTh COMPOTUBIIEHUSI METAJIIOB OT
teMiiepaTypbl. CBepXIIPOBOJIUMOCTh
60 DNeKTpUuecKuil TOK B BakyyMe. CBoiicTBa
3JIEKTPOHHBIX MTyYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAS U IPUMECHAS
. bubnuotexa [JOK
61 nmpoBoIUMOCTh. CBOMCTBA p—n-Tiepexoa.
https://m.edsoo.ru/ff0c84ae
[TosrynpoBOIHUKOBBIE TPUOOPHI
DJIIEKTPUUYECKHI TOK B paCTBOpaxX U pacruiaBax
62 3JIEKTPOJIATOB. DIIEKTPOIIMTHYECKAS Bubmmorexa LIOK
P ’ P https://m.edsoo.ru/ff0c82ba
Jcconranus. JIEKTPOIU3
63 OneKkTpruuecKui ToK B razax. CaMoCTOSTENbHbBIN bubnnoreka [JOK
Y HECaMOCTOATENbHBIN pa3psan. Monnus. [1nazma https://m.edsoo.ru/ff0c84ae
64 DeKTpuuecKre MpuOOPHl U YCTPOMCTBA U UX bubnuorexa [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

MPAaKTUYECKOE MpuMeHeHue. [IpaBuia TeXHuKu

https://m.edsoo.ru/ff0c86fc

0e301acHOCTH
bubmuorexa [JOK
i 1
65 O06006mmamui ypok « IIEKTPOTHHAMUKA) hitps://m.cdsoo.ru/f0c88be
KonTtponpHas pabota no teme «JIEKTPOCTATHKA.
66 [TocTostHHBIM 25ekTpuyeckuil TOK. TOKU B 1 bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0c8a8a
Pa3ITUYHBIX CPEIax»
67 PeseprHblii ypok. KoHTposibHas paboTa 1o Teme 1 bubnnoreka [JOK
"JnexTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBublit ypok. O600maromumii ypok mo reMam 1 bubnuorexa [JOK
10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
ITocTossHHBIE MATHUTEI H UX
| B3auMOJIEUCcTBHE. MarHUTHOE IIOJIE. 1 bu6nmoreka LIOK
BekTop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo0.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarauTHoe 1oJie MPOBOJIHUKA C TOKOM.
2 OmneiT OpcTena. B3aumonelicTBue 1 Bubmiorexa OK
p ' https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
3 JlaGopaTtopHast pabora «3yuenue | 1 bubmmoteka IIOK
MarHUTHOTO MOJIS KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TIOJIS HA
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.
4 JlaOopaTtopHas padbora «MccnenoBanue 1 1 bubmorexa LOK
. paTop P https://m.edsoo.ru/ff0c9ac0
JIEWCTBUSI TIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIST HA
bubnunorexa LIOK
5 JBIKYIIYIOCS 3apsDKEHHYI0 yacTuiy. Cuiia 1
https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuisl Jlopenua
OneKkTpoMarHuTHas uHAyKuus. [lotok
6 BeKTOpa MarHuTHOM uHAYKIMU. JJ1C |
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykunn Papanest
Bubnuoreka IIOK
7 JlaGopaTtopHnas pabora «HcciaenoBanue 1 1 s

https://m.edsoo.ru/ff0cal50



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
https://m.edsoo.ru/ff0ca150

SABJICHUSA 3HCKTpOMaFHHTHOﬁ HUHIAYKIOUH

10

11

NHIyKTUBHOCTD. SIBJICHHE CAMOMHTYKIIHH.

O/1C camoMHIyKIIMU. DHEPrus
MarHMTHOTI'O TOJISl KaTYIIKH C TOKOM.
DIIEKTPOMArHuTHOE IoJIe

TexHuueckue yCTpomcTBa U UX
MIPUMEHEHHUE: IOCTOSIHHBIC MAaTrHUTHI,
AJIEKTPOMATHUTBI, YJICKTPOIBUTATEIIb,
YCKOPHUTEIH JICMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb

O6o6maromuii ypok «MarautHoe mosie.
DONEeKTPOMAarHUTHAST MHIYKITHS)
KoHTpoinbHast pabota 1o Teme
«MarnuTHoOe ToJie. DNeKTpOMarHuTHas
WHIYKIIASD)

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ff0cab82

bubnunorexka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAaHUYECKHE KOICOaHNUs.
lapmonmndeckue konebanus. YpaBHEHUE
TapMOHUYECKHX KOJIeOaHUH.
[IpeBparienue sHepruu

bubmmoteka IIOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHast pabota «HcciaenoBanue

3aBUCUMOCTH TIEPHOJIa MATBIX KOJIeOaHUI

rpy3a Ha HUTH OT JIIMHBI HUTH U MaccChl
rpy3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHuTHbIE KojeOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaJOorus MeX1y MEXaHU4YECKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



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

15

®opmyna ToMmcoHa. 3aKoH COXpaHEHHS
SHEPIrHH B UICATBHOM KOJICOATEeITbHOM
KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaroIux
KoyieOaHusx. BoIHy X IeHHbIC
MeXaHH4YeCcKue Konebanus. Pe3onanc.
BBIHYKICHHBIE 3JIEKTPOMAarHUTHBIE
KoJieOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsiii Tok. CHHYCOUANbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JEHCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaNPsKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoscTso,
nepegaya u NoTpedaeHue dIeKTPUUECKO
SHEPTUU

19

20

21

YCTpolcTBO U IPAaKTUUECKOE IPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, IMHHUI
AJeKTpoIiepesayd

DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE
anexkTpo3Heprun. Kynbrypa
WCTIOJIb30BAHHUS DJIEKTPOIHEPTHH B
MMOBCEIHEBHOM KU3HU

MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Cxkopocts
pacnpoCcTpaHeHus U IJIMHA BOJIHBI.
[Toniepeunblie U MPOIOJIbHBIE BOIHBI

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTb 3ByKa. | pOMKOCTB 3BYyKa.

bubnunorexa LIOK



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

Bricora Tona. TemOp 3Byka

https://m.edsoo.ru/ff0cccOc

:‘)J'IeKTpOMaI‘HI/ITHI)IC BOJIHBI, UX CBOICTBA U

23 ckopocTh. 11Ikana 31eKTPOMarHUTHBIX bubnmorexa LHOK
p ’ p https://m.edsoo.ru/ff0ccfe0
BOJIH
24 [TpuHIIUTIBI paTUOCBS3HU U TEJICBHICHHUS.
PazButune cpencts cBsazu. Paguonokanus
)5 Kontponsnas padora «Konebanus n Bbu6moteka [JOK
BOJIHBID» https://m.edsoo.ru/ff0cc618
ITpssmonuHEtHOE pacIpocTpaHeHHE CBETa
26 B EIIHO OJIHOH C Sﬂe "Ii)“oqle;zﬂblﬁ WCTOYHUK bubnnorexa [IOK
p pee. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTpakeHHe CBETa. 3aKOHBI OTPAKEHUS
27 csera. [TocTpoeHue n3oopaxeHuii B bubnnorexa [IOK
' p p https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3€pKajie
IIpenomnenue ceera. [lon1HOE BHYTpeHHEE
28 0Tp axxenue. [IpenensHbIl yrom n}(;nll){oro bubmmorexa OK
p P y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPAKEHUS
’9 JlabopaTtopHas pabota «3mepeHue bubmuoreka [JOK
[oKa3aresist MPEJIOMIICHUS CTEKIIay https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzodpaxeHuii B
30 nmua3e. DopMyiia TOHKON JIHMH3BI bubnnorexa [IOK
- POPMY. ) https://m.edsoo.ru/ff0cddle
VYBennueHue JTNH3EI
31 JlaboparopHas pabota «lccrnenoBanue
CBOICTB M300paKEHUH B JIMH3aX)»
Hucnepcus ceera. CiioXHBIA COCTaB
32 6emnoro csera. Lger. JlaboparopHas pabota
«Habnronenne qucnepcuu cBeTay
33 WNurtepdepentus cera. {udpakmus crera. bubnuoreka [JOK



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

Judpakumonnas pemeérka

https://m.edsoo.ru/ff0ced22

HOHepe‘IHOCTB CBETOBBIX BOJIH.

bu6nmoreka [IOK

34
ITonmapuszanuus ceera https://m.edsoo.ru/ff0cf02e
35 Onrruueckue mpuOOpHl U YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKON
36 Mexanuku. IlocTynaTel crienmuaisHOR buGnuorexa [IOK
ot https://m.edsoo.ru/f0cf862
TEOPUU OTHOCUTEIFHOCTU
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH.
37 3aMme/yIeHHe BPEMEHH U COKpallleHUe bubmmorexa LIOK
P P https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 vacTulbl. CBI3b MacChI C S)HEPrUuei u bubnnorexa [IOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
39 Konrtponbnas padora «OnTtrka. OCHOBBI bubmmnoreka [HOK
CIIELUAIILHON TEOPUU OTHOCUTEIIBHOCTU https://m.edsoo.ru/ff0ct610
40 ®oronsl. opmyina [Inanka. Dueprus u bubmmnoreka HOK
uMIyJbc GOoToHA https://m.edsoo.ru/ff0cfel6
A1 OTtkpseiTHE U HccaenoBanue Gorodddexra. bubnnorexa [JOK
Omneitet A. I'. Ctonerosa https://m.edsoo.ru/ff0cffc4
3akoHbl pororpdexra. YpaBHeHUE
42 SI?IHmTegI)Ha [[H(I:I(b(bOTOB(b(geKTa «Kpacnas bubnmorera LHOK
- BP https://m.edsoo.ru/ff0d015e
rpanuna» gorodpdexra
43 Hasnenue ceera. Onbite [1. H. JIeGenena. bubnuotexa [JOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiicTBa U MPaKTUYECKOe
44 npuMeHeHue: (oTorNeMeHT, GOoTOAaTUHUK,

COJIHEUHas1 OaTapesi, CBETOIUO/



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Perenne 3agau 1mo reMe «IJIEMEHTHI

bubnunorexa LIOK

s KBaHTOBOM ONTHUKN https://m.edsoo.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna mo paccessHuro a-4acTwil. bubmmorexa [TOK

https://m.edsoo.ru/ff0d091a
ILtanerapHast Moaenp aroMa
bu6nmmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomieHue GoToOHOB MPH

48 Mepexoie aToMa ¢ OJHOTO YPOBHS IHEPTUU bubmmorexa [IOK

. https://m.edsoo.ru/ff0d0afa
Ha Apyroi. Buasl cnekTpoB
BosnHoBbIe cBoiicTBa yacTuil. BosHbl 1e

49 Bbpoitns. KopnyckynsipHO-BOJIHOBOM bubnnorexa [JOK
nyanu3M. CIIOHTaHHOE M BBIHYXKACHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHUE
OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

50 Pe3el;(1)opﬂz 10 OIIPEAEIICHUIO COCTaBa bubmmorexa [TOK

https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3ITyYEHUS
CaoiicTBa anbda-, 6era-, raMma-

51 u3Ny4eHus. BiausiHue painoakTUBHOCTH HA
JKUBBIE OPTraHU3MBI
OTKpbITHE TPOTOHA U HEUTpOHA. M30TONEI.

5 Anbda-pacniaa. DNeKTPOHHBIN U bu6muoreka [JOK
MO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
U3IIy4YeHUe
DHeprus CBsI3 HyKJIOHOB B si/Ipe.

53 Snepubie peaknuu. SaepHbIil peakTop. bubnmnorexa [JOK

[TpoGnemMsbl, MepCIeKTUBEI, SKOJIOTHUESCKIE
aCIEKThI IACPHOU SHEPTETUKHU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHble YacTullbl. OTKpPBITHE
MO3UTpOHa. MeTo 16l HAOIIOICHUS U
PETHCTPALMK dJIEMEHTAPHBIX YaCTHII.
Kpyrasiit ctonn «@yHaaMeHTaIbHbIE
B3aUMOICHCTBUA. EAMHCTBO usnueckoit
KapTUHBI MUPa»

Bun 3Bé3mH0r0 HebOa. Co3Be3aus, sipKkue

3Bé3,Z[BI, IIJIaHCTBI, X BUANMOC IBUXKCHUC.

ConHeuHas cucremMa

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

56

Connne. CoaHeuHas aKTUBHOCTb.
Wcrounuk snepruu ConHua u 3BE311

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/1bI ITIABHOI MOCIIEI0BATENLHOCTH.
BnyTtpeHHee cTpoeHue 3BE31.
CoBpeMeHHbIe MPECTABIECHUS O
MPOUCXOXKACHNUHU U 3BotolMu CosHIa U
3BE3 ]

58

Muineunsiii [1yTe — Hama ['anakTuka.
[Tonoxenue u aBmxenve ConHia B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
A1pax ralakTUK

59

60

Bcenennas. Pa3z6eranue ranaktuk. Teopus

bonsuioro B3peiBa. PennkroBoe
n3JydeHune. MeraraiakTuka

HCpCI_HCHHLIC HpO6HeMLI ACTPOHOMUHU

61

KonTtponbHas pabota «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o6mmarmuii ypox. Pois ¢pusuku u



https://m.edsoo.ru/ff0d0e38

aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
JeloBeKa

63

O6o6mmarmuii ypok. Pons 1 Mmecto
(GU3UKU ¥ ACTPOHOMHH B COBPEMEHHOM
HAy4HOU KapTHHE MUPa

64

65

66

O6o6marmuii ypok. Pons ¢pusndeckoit
Teopuu B GOpMHUPOBAHIH TIPE/ICTABICHUI
0 (hu3uYeCcKOi KapTUHE MUPA

O6o6maromuii ypok. Mecro usuueckoit
KapTUHBI MUPA B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJE

PesepBHbIil ypok. MarautHoe moue.
DNIEKTPOMarHuTHasE MHIYKIUS

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIELHaIbHON TEOPUU OTHOCUTEIBbHOCTH

68

Pesepnbiit ypok. KBantoBas ¢puzuka.
DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» ®usuka, 10 krace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdentreBoit H.A., AkunonepHoe o6mecTBo «3maTenscTBO
«IIpocsemenne»

» ®usuka, 11 kinacc/ Makumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penakmueit [lapdpenTtreBoii H.A., AkninonepHoe oomectBo «M31aTenscTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

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

https://infourok.ru

https://uchi.ru/teachers/lk

https://fg.resh/edu.ru
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