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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusnuke 06a30BOTO YPOBHS Ha YpPOBHE CPEIHETO
oO1mero oopa3oBanus pa3paboTaHa Ha OCHOBE TIOJIOKCHHUN U TPEOOBAHMIA
K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHON MPOrpaMMBl,
npencraBieHHbix B @I'OC COO, a Ttakxke ¢ ydu€rom (denepanbHOM
paboyeii mporpaMMbl BOCTIUTAHUS M KOHIICTILIUY MPeTogaBaHusl y4eOHOTO
npeamera «@Pusnka» B 00pa3oBaTeNIbHBIX Opranu3anusax Poccuiickoit
®enepann, peayi3yoMMX OCHOBHbIE 00pa30BaTEIbHBIE TPOrPAMMBI.

Copepxanne  mporpaMMbl MO  (pU3MKE  HAmMpaBJICHO  Ha
(dopMupOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa obydaromuxcs 10—
11 kmaccoB npu oOyyeHuMM uX Qu3nke Ha 0A30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIEATEIbHOCTHOrO  moaxona. Ilporpamma mno  ¢usuke
cootBerctByeT  TpeboBanuam PI'OC COO Kk  MUIaHHpPyEMBbIM
JUYHOCTHBIM, MIPEAMETHBIM U METANPEIMETHBIM pPE3yJbTaTaM 00yUYeHUS,
a TakKe YUYWUTHIBAET HEOOXOJMMOCTh pealH3alud MEKIPEAMETHBIX
CBA3€H (PM3MKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMH mpeaMeramu. B
HEW ONpEeNeNsIOTCS OCHOBHBIE LIEJIM H3yYeHUd (PUBHKUM Ha YpPOBHE
cpeaHero oOiero 00pa3oBaHMsl, TJIAHUPYEMBIE PE3YJbTaThl OCBOCHUS
Kypca (U3MKHU: JIMYHOCTHBIC, METANpeIMETHbIE, MpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TUIAHUPYEMBIEC PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM
YpPOBHE, B TOM YHCIE MPEIMETHbIE PE3yJbTAaThl IO T[OAaM
o0yueHus;

e cojepkaHue yueOHoro npeamera « Du3nkay 1no rogaM o0ydeHwusl.

du3MKa Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOAbI, BEICTYTIAS
B KauecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ
B CHCTEMY 3HaHUU 00 okpyxaromiem mupe. LIIkonbHbIN Kypc pusuku —
CUCTEMOOOPA3yIOLUK sl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIEXAT B OCHOBE MPOIIECCOB U SIBJICHUM,
M3y4yaeMbIX XHMHEH, Ouosorueir, ¢uznueckol reorpapuern wu
actpoHomuei. Mcnonab30BaHME W AKTUBHOE TNMPUMEHEHHE (U3HMYECKUX
3HAHUI OMpeEeseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cdepe PHEPreTHKU, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOJYYEHHUS] HOBBIX
MaTepUaJioB C 33JlaHHBIMU CBOMCTBaAMU U Apyrux. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ, B (HDOPMHUPOBAHHE ECTECTBEHHO-HAYUYHOMN
KapTUHBI Mupa oOydarouuxcsi, B (OPMHUPOBAHUE YMEHUN TNPUMEHSTH
HAay4YHbIH METOJl TIO3HAHUS TPU  BBINOJIHEHUM HMH  y4eOHBIX
HWCCIIeTOBaHUM.

B ocHOBy Kkypca ¢u3MKM A0 YPOBHSL CpEOHEro  OOIIero
0o0pa3oBaHUsl MOJOXKEH Ps UACH, KOTOpble MOKHO paccMaTpuBaTh Kak
OPUHIIUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBIseTCA
JIOTUYECKH 3aBEPIIEHHBIM, OH COAEPKUT MaTepuall W3 BCEX pa3JeJioB
(U3MKM, BKJIIOYAET KaK BOIPOCHI KJIACCHUYECKOH, TaK M COBPEMEHHOM
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Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca
¢u3znkn oO0BbEIMHEH BOKPYr (u3nyecKkux Teopuil. Begymmm B Kypce
ABIsieTCs (OPMUPOBAHME MIPEJCTABICHUM O CTPYKTYPHBIX YPOBHSAX
MaTEpHH, BEIIECTBE U IOJIE.



Hoes  ecymanumapuzayuu. E€  peamuzanuss  Opearosaraer
WCIIOJIb30BaHUE TyMaHUTApPHOIO MOTEHUMana (U3UYECKOM HayKw,
OCMBICJICHHE CBSI3U Pa3BUTHS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMH, HPaBCTBEHHBIMU u HKOJIOTMYECKUMU
poOJIeMaMu.

Hoes npuxnaonoii nanpaenennocmu. Kypc pusukum mpenmonaraer
3HAKOMCTBO C IIHPOKMM KpPYIOM TEXHUYECKHX M TEXHOJIOTHYECKUX
IIPUJIOKEHUHN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercss  IMOCPEICTBOM  BBEICHUS
AJIEMEHTOB COJEPXAaHUsS, IOCBSIIEHHBIX HKOJOTMYECKUM NpodiemMam
COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C PA3BUTHEM TEXHHUKHU U TEXHOJIOTH,
a Takke 00CyXIeHHUs MPOoOJIEM PALMOHAIBLHOTO MPUPOAONOIb30BAHUS U
AKOJIOTUYECKOI 0€30MMaCHOCTH.

CTepKHEBBIMU AJIEMEHTaMH Kypca (U3HKM Ha YPOBHE CpPEIHEr0
oOmero oOpa3oBaHusl SBISIOTCA (Qu3nueckue Teopuu (popmupoBaHHe
MPEACTABICHUM O CTPYKTYpE MOCTPOCHUs (PU3UUYECKON TEOpHH, POIH
(GyHIaMEHTAIbHBIX ~ 3aKOHOB W NPHUHIWIOB B  COBPEMEHHBIX
MPEACTABICHUSIX O MPUPOAE, T'PaHULAX HPUMEHUMOCTH TEOpUH, I
ONMCAaHMs €CTECTBEHHO-HAYYHBIX SIBJIEHUI U TIPOLIECCOB).

CHCTeMHO-AesATENbHOCTHBIN MOAX0 B Kypce (PU3MKH pean3yercs
MPEXK/IE BCETO 3a CUET OPTraHU3AUN SKCIIEPUMEHTAIBHON JIESITETbHOCTH
oOyvatouuxcs. g 0a3oBoro ypoBHS Kypca (U3MKHM — 3TO
HCII0JIb30BaHUE CUCTEMBI (bpoHTATBHBIX KPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OpAaTOPHBIX pPadOT, KOTOpbIE B Iporpamme Io
¢usrke 0O0beIMHEHbl B OOLIMN CIHCOK YYEHUYECKHX MPAKTHYECKUX
pabot. BelgeneHnne B yKazaHHOM IiepeuHe JabopaTOpHBIX padoT,
MPOBOJIMMBIX AJII KOHTPOJS U OLIEHKH, OCYIIECTBIISECTCA YYAaCTHUKAMMU
00pa3oBaTEIBLHOIO MPOIEecca UCXOAS U3 OCOOCHHOCTEN TJIAHUPOBAHUS U
ocHaileHust kabunera ¢usuku. [Ipu 3TOM OOecmeunBaeTcs OBJIaJACHHUE
oOy4arouMMUCs  YMEHUSIMH  TPOBOJUTH  KOCBEHHBIE  H3MEpPEHUS,
HCCJIEIOBAHMS 3aBUCUMOCTEN (DU3MYECKUX BEIMYMH UM IOCTAaHOBKY
OMBITOB MO MPOBEPKE MPEAIOKEHHBIX THIIOTES.

bonpmioe  BHHMMaHHME — yAENAETCA  PEIICHHIO  PAacUYETHBIX U
KauecTBeHHbIX 3anad. [lpum 3ToM st pacu€THBIX 3a7ady MPUOPUTETOM
SBJISIIOTCSL  3a7a4 € SIBHO  3aJaHHOM  (PU3MUECKOW  MOJIEeNblo,
MO3BOJISIIOLIME TPUMEHSATh U3YyUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjieyia Kypca, TaK U MHTErpUpYs 3HAHUS U3 PA3HBIX Pa3JeioB.
JUisi KayecTBEHHBIX 3aad MPUOPUTETOM SIBIIAIOTCS 3aJaHusl Ha
OOBACHEHHE TPOTEKaHHS (U3UUYECKUX SBJICHUA M TPOLECCOB B
OKpYy’Karolllel Ku3HW, TpeOyromue BbIOOpa (PU3MUECKON MOAENH IS
CUTYAIIMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu OI'OC COO k marepuanabHO-
TEXHUYECKOMY OOeCIleueHU0 Yy4eOHOro mpoiecca 0a30BbI YPOBEHb
Kypca (U3MKH Ha ypOBHE CpPEAHEro oOIIero oOpa3oBaHUs 1OJKEH
U3y4aThCsl B YCIOBUSX MPEAMETHOrO0 KaOMHEeTa (PU3UKU WM B YCIOBHSIX
UHTErPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.
B xabunere Qu3uku JODKHO OBITh HEOOXOAMMOE JabopaTopHOE
o0opy0BaHUE ISl BBIMOJHEHUS YKa3aHHBIX B NporpaMme Mo (usuke
YUYEHHUECKUX PAKTUYECKUX pabor u JEMOHCTPALIUOHHOE
o6opyoBaHUE.



JleMOHCTpalMoOHHOE 000pynoBaHUE (POPMHUPYETCS B COOTBETCTBHUU
C MPUHLHUIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH H  0OECIIEYMBAET
MOCTAaHOBKY TIEPEUYHCICHHBIX B MporpamMme Mo (U3UKE KIIOUEBBIX
JEMOHCTpAUNA JUIsl UCCIEHOBAaHUS M3y4aeMbIX SIBJICHUM M MPOLECCOB,
AMIIUPUYECKUX M  (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHUYECKUX
IIPUMEHEHU .

JlaGopatopHoe 00OpyIOBaHHE [JIsI YYCHHUECKUX MPAKTHUECKUX
pabor ¢dopmupyercs B BHAE TEMAaTHYECKHMX KOMIUIEKTOB U
o0ecreunBaeTcsl B pacuy€re OJHOIO KOMIUIEKTa Ha JBYX OOyYarolUXcCs.
TemaTuyeckrue KOMILIEKTHI 1a00paTOPHOro 000pyAOBaHUS AOJHKHBI OBITH
MOCTPOCHBI Ha KOMILUIEKCHOM HCIOJIb30BaHUHM aHAJIOTOBBIX U IIU(PPOBBIX
MpUOOPOB, @ TAKKE KOMIIBIOTEPHBIX H3MEPUTENbHBIX CHCTEM B BUJE
M(pOBBIX TaOOPATOPHUH.

OCHOBHBIMHM LEJISIMU HM3ydeHHUS (PU3MKKM B oOmieM oOpa3oBaHUU
SABJISIFOTCSL:

e (QopMupoBaHue UHTEpeca M CTPEMJIEHHA OOydYaloIMUXcsi K

Hay4YHOMY U3YYEHHIO TPUPObI, PA3BUTHE UX MHTEIUIEKTYJIbHBIX
Y TBOPUYECKHUX CITIOCOOHOCTEM;

e pa3BUTHE MPEJICTAaBICHUNA O HAYYHOM METOAE TMO3HAHUS U
(opmHpoBaHue UCCJIEI0BATENBCKOTO OTHOLIEHUS K
OKPY’KaIOIIUM SIBJICHUSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS Kak pe3yibTaTa
M3YUYEHUsI OCHOB CTPOCHMSI MaTepud U (PyHIaMEHTAJIbHBIX
3aKOHOB (PU3HKHU;

e (QopMupoBaHue ymMeHUN OOBACHSTH SIBJICHUS C UCIOJb30BAaHUEM
(u3HUeCKUX 3HAaHUI 1 HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHuE MPEACTABICHUN O POaU (PU3MKHU ISl Pa3BUTHUS
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHM.

JlocTukeHre ATUX 1enel 00ecrieunBaeTCsl PEUICHUEM CIIETYIOIINX
3a/1a4y B MpoIlecce M3y4yeHus: Kypca (PU3MKU Ha YPOBHE CPEIHErO OOIIEro
00pa3oBaHus:

e MpUOOpPETEHHE CHUCTeMbl 3HaHUU 00 oO0mux Qu3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsX, BKIIOYAs MEXAHUKY,
MOJIEKYJIAPHYI0 (PU3HUKY, SJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3UKY
U DJIEMEHTHI aCTPO(U3UKY;

e (opMupoBaHuEe yMEHUN MPUMEHATH TEOPETUUECKUE 3HAHUS IS
00BbsACHEHUs] (PU3NYECKUX SIBJICHUN B MPUPOJAE W AJIA MPUHATHUS
IIPAKTUYECKUX PELICHUU B IIOBCEIHEBHOM KU3HU,

e OCBOGHHE CIOCOOOB pEHIEHUS pa3JIMYHBIX 3a7a4 C SIBHO
3alaHHON  (pU3MUecKOo MOJebIo, 3ajay, MOapa3yMEBaIOIINX
CaMOCTOSTENIbHOE CO3JaHue (PU3UUYECKON MOJeNH, aJeKBaTHOU
YCJIOBUSIM 3aJ1a4H;

e TMOHMMaHH€ (PU3MYECKUX OCHOB M MPHUHIUIIOB JEHCTBUSA
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKUX MPOIIECCOB, HX
BJIUSIHUSA Ha OKPYIKAIOIILYIO CPENy;

e OBJAJEHUE METOJAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS MU
OpoBeAeHUsT  (U3MUECKUX  OKCIIEPUMEHTOB,  aHalu3a MU
UHTEpIIpETallud MHPOPMALMU, ONPEIEIECHUsS JOCTOBEPHOCTH
IIOJy4YE€HHOTO pEe3yJIbTaTa;

e CO3JaHME YCJIOBUH JUIsl pa3BUTHSL YMEHUH  IPOEKTHO-
UCCIIEIOBATEIBCKOM, TBOPUECKOH 1E€ATEIBHOCTH.



Ha wusyuenune ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CPEIHETO
oOmero odpaszoBanus orBoautcs 136 yvacos: B 10 kimacce — 68 vacos (2
yaca B HeJelno), B 11 kimacce — 68 yacoB (2 yaca B HEJZIEIHO).

[Ipennaraemselii B mporpamMMe o ¢Gu3MKe NepedeHb J1abopaTOPHBIX
U TPAKTUYECKUX padOT SBISAECTCA PEKOMEHIOBAHHBIM, YUWUTEIb JIE€JIAET
BBIOOp TpoBeJeHHS J1a00paTOpHBIX pabOT M OMBITOB C Yy4&TOM
VHJIABULY AIbHBIX 0COOEHHOCTEM 00yYaroInXCA.



COILEPKXAHUE OBYYEHUSA
10 KITACC

Pa3znen 1. ®u3uKa ¥ MeTOAbI HAYYHOI'O NO3HAHUA

®usuka — Hayka O npupoge. Hayuneie wMeToAbl TO3HAHHUS
OKpy’Karomero wmupa. Poip 3KcnepuMeHTa W TEOpUM B IpoLEecce
MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3NYECKUX SABJICHHM M TmpoleccoB. HayuHble
runore3pl. PU3NYECKHe 3aKOHbl U TEOpUHU. ['paHUIBIl MPUMEHUMOCTU
¢uznyeckux 3aKoHOB. [IpUHIIUIT COOTBETCTBUSI.

Pons u Mecro gu3uku B (pOpMUPOBAaHMM COBPEMEHHON HAYYHOM
KapTUHBI MUPA, B IPAKTUYECKOU AEATEIBHOCTH JIOJEH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE  W3MEPHUTENbHBIE  MPUOOPHI,
KOMITbIOTEPHBIE JATYUKHU.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBmkeHHE. OTHOCHUTEIBHOCTh MEXAHHYECKOTrO
nemxeHus. Cucrema orcuéra. TpaeKkTopusi.

[lepemenienne, CKOpOCTh (CpedHsii CKOPOCTh, MTHOBEHHAas
CKOPOCTb) M YCKOpPEHHE MAaTepUajbHON TOUYKH, MX MPOEKIHH Ha OCH
cucTeMbl KoopauHaT. CIIOXKEHUE TEPEMENICHHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJMHEWNHOE JBHKECHHE.
I'paduixkm 3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, IYyTH H
nepeMenIeHus] MaTepUAIbHON TOUKH OT BPEMEHHU.

CBobOosHOE TIajieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuonunenHoe aBwkeHue. J[BHKEHHWE MATEPHAIBHOM TOYKH IO
OKPYHOCTH C MTOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh,
JTUHENHas CKOpPOCTb. Ilepuon u 4acToTa oOparieHus.
LleHTpoCcTpeMUTETBLHOE YCKOPEHHE.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
CIUIOMETp, ABMKEHUE CHAPAIOB, IETHBIE U PEMEHHBIE MEPEIaAUH.

Jlemoncmpayuu

Mopenbs cucteMbl OTCU€Ta, WILTIOCTpAlUs KUHEMaTHYECKUX
XapaKTEPUCTHUK ABUKECHUSI.

[IpeoOpazoBaHue  JIBMXKEHMM C  HMCHOJIb30BAaHUEM  IMPOCTHIX
MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HabGnronenue aBm>xeHus Tena, OpOIEHHOTO MO/l YIIOM K TOPU30HTY
U TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii axcnepumenm, nabopamopmsvie pabomol

N3ydyeHne HEPABHOMEPHOIO [JBUKEHHS C LEJIBI ONPEACIICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY MY TSIMH, TPOUJIEHHBIMHU TEIOM
32  IOCHEAOBATEIbHBIE  paBHbIE  NPOMEXKYTKM  BPEMEHU  IIpU
PABHOYCKOPEHHOM JIBUKEHUHU C HAYaJIbHON CKOPOCTBHIO, PABHOM HYJIIO.

N3ydenune nBUKEHHUS IAPUKA B BA3KOM )KUIKOCTH.



N3yuyeHue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun otHocutensHOCTH [anmumes. I[lepBeiii 3akoH Hprotona.
NuepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunuun cynepnosuuuu cuil. Bropoi 3akoH
Herorona nns marepuasnibHOM TOYKM. Tpetudt 3akoH Hprotona s
MaTepUalbHBIX TOYEK.

3akoH BcemupHOro tarotenus. Cuma  Tsoxkectu.  [lepad
KOCMHYECKAsI CKOPOCTb.

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

Tpenne. Buapel TpeHust (MOKOs, CKOJbXKEHHs, KadeHus). Cuiia
tpeHusi. Cyxoe Tpenue. Cuia TpeHHs CKOJIbKEHHS U CUJIa TPEHUS MTOKOSI.
Koadpdumument tpenus. Cuiia cOnmpoTHBICHHUS MPU JIBUKEHUU Tela B
AKUJKOCTH HJIU Ta3e.

[locTynarenbHOEe M BpalmaTeNbHOE ABMKEHUE A0CONIOTHO TBEPAOTO
Tena.

MOMEHT CWIbl OTHOCUTENBHO OCH BpaieHus. llnedo cuibl
Y ciioBust paBHOBECHS TBEPAOTO TENA.

TexHuueckue  yCcTpoWCTBA W MPAKTHYECKOE  NPHUMEHEHHUE:
MOJAIINITHUKY, IBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue MHEPIUU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CiioxeHune CHIL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMAaLIIH.

HesecomocTs. Bec Tena npu yCKOpEHHOM OABEME U TTAJICHUH.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

VYcaoBus paBHOBeCcHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue ABMKEHUS OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH CHJI  YNPYTOCTH, BO3HHUKAIOIIMX B
MpY>KWHE U PE3UHOBOM o0paslie, OT UX JAePopMaluu.

HccnenoBanue yciioBur paBHOBECHUS TBEPIIOTO TEJIA, UMEIOIIETO OCh
BpAalllCHMUS.

Tema 3. 3akonvl coxpanenus 6 mMmexanuke

NmMnynsc MarepuaabHOM TOUYKHM (Te€na), CUCTEMbl MaTepHAJIbHBIX
Touek. UMIynbC CUIIbI M1 U3MEHEHUE UMITYJIbCca Teja. 3aKOH COXPaHEeHUs
uMITysbca. PeakTuBHOE ABUKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaibHo Touku. Teopema 00
U3MEHEHUHN KUHETUYECKON YHEPTUH.

[lorennmanbHass »Heprusa. [loTeHuumanbHasi dHEPrus  yHpyro
nedhopMUpoOBaHHON TpyxuHbL. [loTeHumanbHas 3Heprusi Tena BOIU3U
IIOBEPXHOCTH 3E€MJIN.

[ToTeHunanpHble M HENOTEHUHUAIbHbIE CHIIBL. CBsI3p  pabOTHI
HENMOTEHIMAJIBHBIX CHJI C U3MEHEHHEM MEXAaHWYECKON DHEPTUU CUCTEMBI
Tel. 3aKOH COXPAHEHUsI MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuyeckue yCcTpoWCTBa U NPAKTHUYECKOE ITPUMEHEHHUE: BOJIOMET,
KOIIEP, MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEHIHATLHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopusie padomoi

N3ydyenne aOCONIOTHO HEYNpPYyroro yjaapa ¢ TMOMOIIBIO JIBYX
OJIMHAKOBBIX HUTSHBIX MAasgTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOMH
DHEPI'uM Tela Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paszpnes 3. MouiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. OcHo6vl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUU U UX
onbITHOe oOocHOBaHue. bpoyHoBckoe aBwkenue. uddysusa. Xapakrep
JBKEHUS WM B3aMMOJEHCTBHSI YaCTHI[ BewecTBa. Mojaenu CcTpoeHus
ra3oB, JKUJKOCTEH M TBEPABIX T€A U OOBSICHEHUE CBOWCTB BEIECTBA Ha
OCHOBE OJTHUX Mozene. Macca u pasmepbl Monekyd. KoamdecTBo
BeniecTBa. [locrosHanas ABoraspo.

TemoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. Illkana
temneparyp Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpPaBHEHUE MOJEKYJISPHO-
KMHETUYECKOW TEOpHH MJICaJIbHOTO Ta3a. AOCOIIOTHAs TeMIlepaTypa Kak
Mepa CpelHeHd KUHETUYECKOW HHEPruu TEIUIOBOIO ABUKEHUS YaCTHIL
raza. [llkana temnepatyp KenbBuHa. ['a3oBbie 3aKOHBI. YpaBHEHHUE
MenneneeBa—Knaneiipona. 3akoH [JansTona. M3omponeccsl B neanibHOM
ra3e¢ € TIIOCTOSIHHBIM  KOJMYECTBOM  BellecTBa. ['paduueckoe
MPEACTABICHUE U30MPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
TEPMOMETp, OaApOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHE  BEIIECTBA,
dboTorpaduu MOJIEKYJT OPraHUYECKUX COSTUHECHUI.

OnbIThl 110 U PY3UN KUAKOCTEN U ra3oB.

Mopens 6pOoyHOBCKOTO JBUKEHUS.

Mopaens onbita [TepHa.

OnbIThl, JOKa3bIBAIOLIME CYIIECTBOBAHME MEXMOJEKYISIPHOIO
B3aUMOJEUCTBHUSL.

Mopaenb, WUTIOCTpUpYIOLIAs MPUPOIY JABJIEHUS ra3a Ha CTEHKH
cocy/a.

OnbIThl, WUTIOCTPUPYIOIIUE YPABHEHHE COCTOSHUSI HUICAIbHOIO
ra3a, U30IpoLEeCChI.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

OmnpeneneHne Macchl BO3[yXa B KIACCHOM KOMHAT€ Ha OCHOBE
U3MepeHui 00bEMa KOMHATHI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXAY MapamMeTpaMyd COCTOSIHHS
Pa3peKEHHOrO0 Trasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHaMuueckas cucTeMma. BrayTpennss DHEPTUs
TEPMOJIMHAMUYECKONU CHUCTEMbI U crocoObl €€ u3MeHeHus. KomuyecTBo



TEIJIOTHl U paboTa. BHYTpeHHssT 3HEprus OJHOATOMHOI'O HJI€aJIbHOTO
ra3za. Buzpl Temonepeaadn: TEIIONPOBOAHOCTb, KOHBEKIIMS, H3IyYEHHE.
YnenpHass TEINIOEMKOCTh BemecTtBa. KoimuecTBO  TEIUIOTHI  IpH
TeIJIonepeaaye.

[TonstTue 006  agmabatHoM  mporecce.  IlepBbrit  3akoH
TepMOJMHAMUKHU. [IpuMeHeHue mepBOro 3aKOoHa TEPMOAMHAMUKH K
uzonporneccam. ['paduueckas uaTepnperanus padboTH rasa.

Bropoii 3akoH TepMoaumHamuku. HeoOpaTumocTh NpoLECCOB B
IPUPOJE.

TerutoBele mamuHbl. [IpUHOKMOBT AEHCTBUSA TEIJIOBBIX MAIIKH.
[IpeoOpazoBanusi »HEpruv B TEIUIOBBIX MamuHax. Koadduiuent
MOJIE3HOr0 AercTBUs TemioBod Mamumebl. [ukn Kapro wu  ero
KO3(QGUIIMEHT TMOJIE3HOTO  ACHCTBUS. DKOJOTHYECKHE MPOOJIEMbI
TEIJI0IHEPTETUKHU.

TexHHuecKre yCTpOCTBA U MPAKTUYECKOE MPUMEHEHHE: ABUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEW HEpPrUM Tejla MPU COBEPLIEHUU PAOOTHI:
BBUIET NPOOKM W3 OYTBUIKM TOJ JEUCTBHEM CXKAaTOTO BO3AyXa,
HarpeBaHue d3pupa B  JATYHHOHM  TpyOKe  MyTEM  TpEHHS
(BUIIEOAEMOHCTpAIIHS ).

W3meHeHue BHYTpPEHHEH dSHepruu (TeMmeparypbl) Tena IpH
TerIonepeaaye.

OnbIT o agabaTHOMY pacCIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mnapoBoil TypOHMHBI, JBUTATENsl BHYTPEHHETO CrOpaHMS,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne yaenpbHON TEMITOEMKOCTH.

Tema 3. Aepecamnvie cocmoanus eeuyecmea. Pazosvie nepexoonvl

[Tapoobpa3zoBanue u KoHaeHcauus. VcnapeHune U KHUIIEHHE.
AOCOIIOTHAs U OTHOCUTENbHAS BJIAXKHOCTh BO3yXxa. HacklleHHbIN nap.
VYaenbHas Temiota napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpPaTyphl
KUIEHUS OT JaBJICHUS.

TBépnoe teno. Kpucramnnueckue u amop@Hbie Tena. AHU30TPOIHUS
CBOMCTB KpucTawioB. Kunkue kpuctamibl. COBpeMEHHbIE MaTEpHAaIbl.
[InaBneHue © KpucTaMzalus. YJenbHas TeIioTa IUIaBJICHHUS.
CyOnmumarnusi.

YpaBHeHUE TEII0BOTO OajaHca.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
TUTPOMETP U TCUXPOMETP, KAJOPUMETP, TEXHOJOTUU TMOJIYYEHUS
COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE HaHOMATEpPHAIIOB, W
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX NTAPOB.

Kunenune npu noHW>KEHHOM [1aBJICHUMU.

CniocoObl u3MepeHus BIAXKHOCTH.

HaGntonenue HarpeBaHuss M IUIABJIICHHMS]  KPUCTAJUIMYECKOTO
BEILIECTBA.

JleMOoHCcTpanust KpucTasioB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol



I/I3MepeHHe OTHOCHUTEIbHOM BIAXKHOCTH BO3ayXa.

Pa3nen 4. DinekTpoAnHaAMHKA
Tema 1. Inekmpocmamuxa
OnekTpu3anus  Ted.  OJJNeKTpuueckud  3apan.  JlBa  Buzaa

IEKTPUYECKUX 3apsI0B. [IpoBoIHUKH, JTUBJIEKTPUKU u
MOJIyIIPOBOJIHUKH. 3aKOH COXPAHEHHUS IJIEKTPUYECKOTO 3apsia.
B3aumopeiicteue  3apsanoB.  3akoH — Kymona.  Toueunslii

ANEKTPUYECKUN  3apsiA.  DiekTpudyeckoe mojie.  HampsxEHHOCTb
ANEKTPAYECKOTO MoJs. [IpyuHIuUI Cynepno3uuuy 3JIeKTPUYECKUX MOJIEH.
JInHnK HaNPsHEKEHHOCTH JJIEKTPUYECKOTO TOJIS.

Pabora cun snekrpocratudeckoro mnojs. llorenHuuan. PasHocTh
MMOTEHUHAIOB. [IpOBONHMKH W JHUAJIEKTPUKHA B SIJIEKTPOCTATHYECKOM
none. J(udmekTpudeckas NpOHUIIAEMOCTb.

OnekTpoéMKOCTh.  KoHaeHcaTop.  ONEKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOpa. DHEPTHs 3apsSKEHHOTO KOHJEHCATOPA.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
ANEKTPOCKOIL, JJIEKTPOMETP, JJIEKTPOCTATHYECKAs 3aINATA, 3a3EMIICHUE
ANEKTPONPUOOPOB, KOHAEHCATOP, KOMHMPOBAJIBHBIN ammapar, CTPYHHBIH
MIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI AEUCTBUS JIEKTPOMETPA.

B3auMopeiicTBrE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH  IIJIOCKOTO  KOHJIEHCAaTopa  OT
IUIOIIAAN TUIACTHH, PACCTOSHUS MEXAY HHUMU U JAUIEKTPUUYECKOU
ITPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanuwvtii 31ekmpuueckuii mox. Toxu 6 pazniuunvix
cpeoax

OJIEKTPUYECKUM TOK. YCJIOBHS CYHIECTBOBAHUS JJIEKTPUUYECKOTO
Toka. crounuku Toka. Cuna Toka. [locTosSIHHBIN TOK.

Hanpsixenune. 3akon OMa 71 yyacTKa LEmu.

DJIEKTPUYECKOE  CONMPOTUBIICHUE.  YIEIBbHOE  COINPOTUBIICHUE
BellecTBa. llocnenoBarenbHoe, MapamienbHOE, CMEIIAHHOE COEIMHEHUE
IPOBOJIHUKOB.

Pabota snektpuyeckoro toka. 3akoH Jlxoyns—Jlenna. MoiHoOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUXKYILIAsl CHJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA
Toka. 3akoH OMa [ TMONHOW (3aMKHYTOM) SJEKTPUYECKON Lemnu.
Kopotkoe 3ambikanue.

DJIEKTPOHHAsi MPOBOAMMOCTHh TBEPABIX METAIOB. 3aBUCHMOCTD
CONIPOTHUBJIEHUSI METAIIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOIUMOCTD.

DJIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYUYKOB.



[TomynpoBonuuku. CoOCTBEHHass W TpPHUMECHas MPOBOJAUMOCTb
noynpoBogHUKoB. CBolictBa p—N-nepexoxa. IlomynpoBogHuKOBBIE
puOOpHI.

DNEeKTpUYECKUd TOK B pacTBOpax M pacIUlaBax 3JIEKTPOJIMTOB.
DNEKTPOIIUTHYECKAS TUCCOMALS. DIEKTPOIIN3.

ONEeKTpUYEeCKUd  TOK B Taszax. CamoCTOSITENbHBI U
HECAMOCTOATENBHBIN pa3psia. Monnus. [Lnasma.

TexHuyeckue  yCTpOWCTBA M IPAKTUYECKOE  NPHUMEHEHHUE:
aMIIepMETp, BOJIBTMETD, peocrar, HMCTOYHHKHU TOKa,
AIIEKTpOHArpeBaTeNibHble MPUOOPHI, 3JIEKTPOOCBETUTENIbHbBIE MPHOOPHI,
TEPMOMETDP  COINPOTUBIICHUS, BAKyyMHBIM JHOJ, TEPMUCTOPBI U
(OoTOpE3UCTOPHI, NOTYIPOBOJHUKOBBIN AHO/I, FaJbBAHUKA.

Jlemoncmpayuu

N3mepenne cuilbl TOKAa U HATIPSYKEHUS.

3aBUCUMOCTh COMNPOTUBIIEHUS LUIUHAPUYECKUX IMPOBOJHUKOB OT
JUTMHBI, TUIOIIAJU TIONIEPEYHOr0 CEUEHUS U MaTeprala.

CmenanHoOE COeIMHEHNE TPOBOJHUKOB.

[Ipsamoe  u3MepeHHe  ANEKTpOABWKYyIIeM  cuibl.  Koporkoe
3aMBIKAHHE TaJIbBAHMYECKOTO DJJIEMEHTA W OLEHKAa BHYTPEHHETO
CONIPOTHUBJICHUS.

3aBHCUMOCTB CONIPOTHUBJIEHUSI METAILUIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IEKTPOIHUTOB.

NckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO3IyXaA.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOAA.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3ydeHune cMEmaHHOro COETMHEHUS PEZUCTOPOB.

N3mepeHne 5SIIEKTPOABHKYIIEW CHIIBI HMCTOYHHKA TOKA M €ro
BHYTPEHHETO CONPOTUBIICHHUS.

HaOnronenue anexTposusa.

MexnpeamMeTHbie CBA3M

N3yuenne kypca ¢usuku ©OazoBoro ypoBHs B 10 kmacce
OCYILECTBIISIETCA C YYETOM COJEPIKATEIBbHBIX MEKIIPEIMETHBIX CBS3EHU C
KypcaMu MaT€MaTUKH, OMOJIOTMH, XUMUU, T€OrpaQUu U TEXHOJIOTHH.

Meswxcnpeomemnvie nousamus, CBA3aHHbIE C H3YYEHHEM METOJIOB
HAyYHOTO TO3HAHUA: SABJIICHHME, HAy4YHbIH (haKT, TUNoTE3a, Puanueckas
BEJIMYMHA, 3aKOH, TEOpHUs, HaOIIOJEHUE, SKCIIEPUMEHT, MOJIETUPOBAHHUE,
MOJENb, U3MEPEHUE.

Mamemamuxka: pelnieHre CUCTEMbl YpaBHEHUM, TUHEHHAs QYyHKIuS,
napabosia, runepobosna, ux rpadukd U CBOMCTBA, TPUTOHOMETPUUYECKHUE
(yHKUMU:  CHUHYC, KOCHMHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPhl M HX MPOCKIMU HA OCH
KOOPJAHWHAT, CIIO)KEHHE BEKTOPOB.

buonocusa: mexannyeckoe IBUKEHUE B )KUBOM npupojie, tuddysus,
OCMOC, TEIJOOOMEH J>KMBBIX OpPraHM3MOB (BBl TEIUJIONEpEaaAUH,
TEIJIOBOE PAaBHOBECHUE), DJIEKTPUUYECKHE SIBICHUS B KUBOI NPUPOJIE.

Xumusa: JTUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE AaTOMOB U
MOJIEKYJI, MOJIb BEUIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWCTBA
TBEPABIX TEJI, )KUIKOCTEH U ra3oB, DJIEKTPUYECKHE CBOMCTBA METAJLIOB,
ANEKTPOJIUTUYECKAS JUCCOLMALINS, FaJbBaHUKA.

l'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETD.



Texnonocusi: 1npeoOpa3oBaHHE JBWKEHUHW C HCIOJIb30BAHUEM
MEXaHU3MOB, Y4€T TPEHUS B TEXHHUKE, NOAIMIIHUKH, HCIIOJIb30BaHUE
3aKOHA COXPAaHEHHs UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET U JIpYTrue),
JBUTATEIb BHYTPEHHETO CroOpaHus, napoBas TypOuHA, OBITOBOM
XOJIONWUIBHUK, KOHJIHWIMOHEDP, TEXHOJOTHM ITOJIYYEHHS] COBPEMEHHBIX
MAaTepUAIOB, B TOM 4YHCIE€ HAHOMATEPUAIIOB, W HAHOTEXHOJOTHWH,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHUE JIIEKTPONPUOOPOB, KCEPOKC,

CTPYUVHBIN IIPUHTED, JJIIEKTPOHATrPEBATEIIbHBIC pUOOPBHI,
ANIEKTPOOCBETUTEIbHBIE MPUOOPHI, IraJIbBAHUKA.
11 KITACC

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

ITocTrosiHHBIE MarHWTHL. B3anMoaelcTBHUE NOCTOSTHHBIX MarHUTOB.
MaruntHoe mone. Bekrop marauTHOM — MHAyKuuu.  [IpuHnun
CYIEpPIO3UIINM MArHUTHBIX TMOJied. JIMHMM MarHUTHOM WHAYKIUU.
KapTruHa nuHUI MarHUTHOM MHAYKIUU TOJIA MOCTOSIHHBIX MAarHUTOB.

MarsautHOE 1oJIe MPOBOAHUKA ¢ TOKOM. KapTuHa MMHUN WHIYKIHAH
MarHAuTHOTO TIOJISI JUIMHHOTO IMPSMOTO0 TPOBOJHHMKA M 3aMKHYTOTO
KOJIBLICBOTO IIPOBOJHMKA, KATYWIKH C TOKOoM. OmbIT Opcrena.
B3anmonenicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ MOIyJIb U HanpaBJieHUE. [[BUKEHHE 3apsiKEHHOU
YaCTHUIIbl B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuisl Jlopenna.

SBnenne  snexkrpomarHuTHOM — wHAYKUMU. IloTok  BekTopa
MAarHATHOW WHAYKUWH. OJEKTPOABWKYLIAs CWIA HWHAYKUMHA. 3aKOH
AIEKTPOMAarHuTHOM MHIyKIuU Papanes.

BuxpeBoe anekTpuyeckoe moje.  OIEKTPOIABMXKYIIAs  CUia
VHIYKIUU B MPOBOJHUKE, NBHKYIIEMCS MOCTYNATEIbHO B OJHOPOIHOM
MAarHATHOM MOJIE.

IIpaBuno Jlenna.

NuaykTUBHOCTH. SIBlIEHWME CaMOMHAYKIMU. OJIEKTPOJBUKYIIAs
CUJIa CAMOMHIYKIIVH.

DHEpPrusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:

MTOCTOSTHHBIC MAarHuThl, 3JIEKTPOMArHUTBHI, 3JIEKTPO/IBUTATEIb,
YCKOPHUTEM AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS EYb.
Jlemoncmpayuu

OnbIT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOT'O ITy4YKa MArHUTHBIM ITOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TOJISL.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PIIEKTPOMArHUTHOU UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJABMKYILEH CHUJIbl MHIAYKIUU OT CKOPOCTH
U3MEHEHUs MarHUTHOI'O ITIOTOKA.

SIBiIeHME CaMOMHIYKIIUU.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nercTBYsI NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.
UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHUH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHble KO1€0AHUA

KonebarenbHast cuctema. CBOOOIHBIE MEXaHUYECKUE KOJEOaHUS.
INapmonnyeckue konebanms. Ilepmonm, dacrora, amrmutyna u  (asa
kosieOanuii. IlpykuHHBIA MasTHHK. MaremMaTUYeCKUil  MasiTHUK.
VYpaBHeHuEe rapMOHUYECKHX KojeOaHuil. [IpeBpamieHue sHepruu mnpu
rapMOHUYECKHUX KOJICOAHUSIX.

Konebarenbupiii  KOHTYp.  CBOOOJHBIE  3JIEKTPOMAarHUTHBIC
KOJIeOaHUsI B MACATILHOM KOJIEOATEIbHOM KOHTYpE. AHANOTUS MEXIY
MEXaHMYECKUMH U JJIEKTPOMArHUTHBIMU KoJyieOaHusiMu. Dopmyia
ToMmcoHa. 3aKOH COXpaHEHHsI SHEPIHMH B HJCATBbHOM KOJIEOATEIbHOM

KOHTYpE.
[IpencraBienre o0 3aTyxamoumx KoJjieOaHUsSX. BBIHYXICHHBIC
MEXaHUYECKUE KOJICOaHMSI. Pe3onaHnc. Brinyx1eHHBIE

AIIEKTPOMATHUTHBIE KOJIEOAHUS.

IIepemennsiil Tok. CHHYCOMIAIBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIMTYJJHOE U JIEHCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA
Y HaIpsKEHUS.

Tpancpopmarop. Ilpou3BoacTBo, mnepenaya U MHOTpeOsIeHHE
ANEKTPUYECKON JHEPTHM. OKOJIOTMYECKUE PHUCKUA TPU TPOU3BOICTBE
anekTposHepruv. KynpTypa  KCHNONBb30BaHUSA — BJEKTPOSHEPIHMH B
ITOBCETHEBHOM KU3HMU.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
ANEKTPUYECKUN 3BOHOK, TEHEpaTop MNEPEMEHHOr0 TOKa, JIMHUU
aNEKTponepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojgeOaTEIbHONW CUCTEMBI (MIPYKUHHBIN
WJIM MaTEMaTUYECKUN MASTHHK).

Habnronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKa W HAMpsDKEHUS OT
BPEMEHU) JJIs1 AJIEKTPOMATHUTHBIX KOJICOAHUM.

Pe3onanc mpu MOCHENOBATEILHOM  COEAMHEHUM  PE3UCTOpa,
KaTyUIKW UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpoNepeayn.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

WccnepoBanue 3aBUCMMOCTH NEpUOJA MajbIX KoJieOaHUM rpy3a Ha
HUTH OT JUIMHBI HUTU U MacChl rpy3a.

HccenenoBanue INEPEMEHHOIO TOKa B LENH M3 IIOCIEI0BATEIBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTYILKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YCIOBUS pacnpoctpaHeHus. [lepuon.
CkopocTh pacnpocTpaHeHus M JUIMHA BOJHBL  [lomepedHsle



npoAoabHbIe BOJHBL MHTepdepeHms U AUPpPaKIUs MEXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. Beicota ToHa. TemOp
3BYyKA.

DNEeKTpOMarHuTHbHIE BOJIHBI. Ycnosus U3ITy4CHUS
ANEKTPOMAarHWTHBIX BOJH. B3anmmuHas opueHtanms BexktopoB E, B, V B
ANEKTPOMArHUTHOM  BosiHE. (CBOWCTBA  3JEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, MpeJoMIICHHEe, MoyApu3anus, nudpakuus, uHTephepeHIIHs.
CKOpOCTB 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [I[puMeHeHre 37eKTpOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

[IprHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPEBI.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
MY3bIKAJIbHbIE MHCTPYMEHTHI, YIbTPa3ByKOBas JUATHOCTUKA B TEXHUKE U
MEIULMHE, pajgap, pPaauoONpPUEMHUK, TEIEBU30p, AHTEHHA, Tene(oH,
CBY-mieus.

Jlemoncmpayuu

OOpa3oBaHue M PACHPOCTPAHEHHE IONEPEUHBIX W MPOAOIBHBIX
BOJIH.

KoneOmromieecs Teno kKak UCTOYHUK 3BYKa.

HabGnronenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Habntonenue nntepdepeHunu 1 Auppakiini MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue CBsI3M TPOMKOCTH 3ByKa U BBICOTBI TOHa C
aAMIUTUTYIOM M 4aCTOTOM KOJICOAHUIA.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE,
MpenoMJIeHUE, Noaspu3auus, Tudpakuus, MHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeiiHOE pacIpOCTpAHEHHUE CBETA
B oHOpoaHOM cpene. JIyu cBera. ToueuHbIi ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHusi cBerta. [locTpoeHue
M300pakKeHHI B MIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3akOHBI MpeOMIICHUSI CBeTa. AOCOJIIOTHBIN
nokasarenp  npenmomsieHus.  [lonmHoe — BHyTpeHHEe  OTpa)kKEHUE.
[IpenenbHbIN Yol MOJIHOrO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oenoro cBeta. LIBer.

CoOwuparomue U pacceuBaroniue JUH3bl. ToHkas nuH3a. DokycHoe
paccTossHME M ONTHYECKas CwiIa TOHKOW JmH3bl. [locTpoeHue
U300paXeHU B COOMpAIONIMX W pacceuBaroIMX JuH3aXx. dDopmyia
TOHKOM JIMH3bI. Y BEJIMUCHUE, JaBAEMOC JIUH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON OIITUKU.

BonnoBass  ontuka. MuTtepdepenumss  cBera.  KorepeHTHbie
UCTOYHUKHU. YCIIOBUA HAOMIOJEHUS MAaKCUMyMOB U MHUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HUCTOYHHKOB.

Hudpakmus  cBera.  JudpakuuonHas  pemeéTrka. Y CIOBHE
HaOJIIOICHUS [JIABHBIX MAaKCUMYMOB TPHU MaJIEHUU MOHOXPOMAaTHUECKOIO
CBeTa HAa TUPPAKIUOHHYIO PEIIETKY.

ITonsipusanus ceera.



TexHuyeckne yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: OYKH,
aymna, QoroanmapaT, MPOEKIMOHHBIA amnmapaT, MUKPOCKOI, TeIeCKOIl,
BOJIOKOHHASI OTNITUKA, AUPPAKIIMOHHAS PEHIETKA, TTOSIPOHI.

Jlemoncmpayuu

[IpsMonuHEiHOE pPacHpPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHHE
cBeta. OnTuyeckue NpudOpkI.

[TonHoe BHyTpeHHEE OTpakeHre. Mosiellb CBETOBOJA.

HccnenoBanne CBOMCTB N300paKEHUH B JTMH3AX.

Mojienmn MUKPOCKOIIA, TEJIECKOTIA.

Hab6nronenue natepdepeHnm cpera.

Hab6nronenue nudpaxiuu ceera.

Habnronenue nucnepcuu cBera.

[Toyuyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuyenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

Halnronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomol

N3mepenune nokazaTens NpeJoOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOnronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBHOM TEOPUU OTHOCHUTEIbHOCTH
['pannubl MPUMEHHMOCTH KJIACCHYECKOM MexaHuku. [loctymartsl
CIIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJIS
CKOPOCTH CBETa B BAKyyM€, IPUHUIHUI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMENJICHHE BpPEMEHH U
COKpAILECHUE JIJINHBI.
DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.
CBsI3p Macchl C YHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YAaCTULBI.
DHeprus MoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [Inanka cBA3M S3HEPrUK POTOHA C €r0 YaCTOTOM.
DHeprus ¥ UMIyJibe (HOTOHA.

OtkpeiTie u uccineaoBanue @ororddexra. Omnbiter A. T
CroneroBa. 3akonbl (ortordpdexra. VYpaBHeHue IDUHINTEHHA IS
dotorddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue ceera. OnmwiTel I1. H. JIeOenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
doTO3IEMEHT, POTOAATUHK, COTHEYHAs OaTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢dHeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeHEro (poTtoaddekra.

CBeToauon.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnwiTel Pesepdopaa mo paccessHuio o -
yactull. Ilmanerapnas moxens aroma. Ilocrymarel bopa. M3nyuenue u
norjoiieHrue (POTOHOB MPHU NMEPEXOE aTOMa C OJTHOTO YPOBHS SHEPIUH HA
npyroi. Bunpl criektpoB. CIIEKTp YPOBHEN SHEPTUH aTOMA BOJIOPOA.



Bonnoseie cBorictBa yactuu. Bomubl ne bpois. KopnyckymnsipHo-
BOJIHOBOM JyaJIU3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyUYCHHE.

TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPHUMEHEHHUE:
CHEKTpaJIbHBIA aHaU3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenre JJIMHBI BOJIHBI J1a3epa.

Habmoienne muHeRvaThIX CIIEKTPOB U3ITyYCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIINE CJIOKHOCTh CTPOEHUSA sIpa.
OTtkpeiTHEe panuoakTuBHOCTU. OmnbITel Pe3zepdopna mo ompeneneHuro
COCTaBa paJiMoakTUBHOro m3nmydeHus. CBolicTBa anb(da-, Oera-, raMma-
U3IIy4eHus. BiausiHue painoakTHBHOCTU HA KUBbIE OPTAHU3MBI.

OtkpelTHE TIPOTOHA W HeUTpoHa. HykiIOHHas Momens sapa
I'eiizenoepra—Banenko. 3apsy sapa. MaccoBoe uucio sajapa. M3otomnsl.

Anb(a-pacnaa. ONEKTPOHHBIM W TMO3UTPOHHBIM OeTa-pacma.
["'amMa-n3nydenne. 3aKOH palnOaKTUBHOIO pacIajia.

DOHeprus CBs3W HYKJIOHOB B sifjpe. SnepHble cuiibl. JleekT macchl
Aanapa.

SAnepHeie peakuuu. JleneHue u CUHTE3 €.

SAnepubiii  peaktop. Tepmosimepusiii  cuHTe3. [IpoOnembl u
MIEPCIIEKTUBBI SIACPHOW DHEPTETUKU. DKOJOTHYECKUE ACHEKTHI SAIEPHOU
DHEPIrETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Metonabl HaOJIIOAEHHS U PETUCTPALIUU 3JI€MEHTAPHBIX YaCTHLL.

dyHaaMeHTallbHbIe  B3auMozeicTBus. EnuHcTBO  (huzmueckoit
KapTHUHBI MUpA.

TexHuyeckue yCcTporcTBa U NPAKTUYECKOE TPUMEHEHUE: TOZUMETD,
kamepa BuiibcoHa, siiepHbIid peakTop, aToMHast OoMoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOUIUX YACTHULI.

Vuenuueckuii skcnepumenm, 1abopamopsie pabomuol

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (hOoTOrpadusim).

Pa3znes 8. DiieMeHTHI aCTPOHOMUM U AcTPOGU3MKH

Otanbl pa3BUTHUS acTpoHOMUH. [IpukiiagHOe 1 MUPOBO33PEHUYECKOE
3Ha4YeHUE aCTPOHOMMUH.

Bun 3Bésmnoro Heba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX
BUJIMMOE IBHKECHUE.

ComnHevHast cucTema.

Connue. ConHeunass akTUBHOCTh. Mcrtounuk sHeprun ConHua u
3BE31.  3BE3MBI, MX  OCHOBHBIE  XapakKTepucCTUku. Jlmarpamma
«CIIEKTpaJIbHbBIN KJ1acc - CBETHUMOCTDY. 3BE3 bl TJIaBHOHU
IIOCJICIOBATEIILHOCTA. 3aBUCHUMOCTb «Macca — CBETHUMOCTBY» I 3BE3]
IJIaBHOM  MOCJIEIOBATEIbHOCTH.  BHYTpeHHEEe  CTpOEHHE  3BE3L.
CoBpeMeHHBIE TIPEJICTABICHUS O TPOUCXOKAECHUM U BOJOIMUA COJTHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.



Mineunsin Ilyte — nama [anaktuka. [lonoxeHune u naBHKEHHE
Connna B lamaktuke. Tunbsl ramaktuk. PanuoranakTMky M KBaszaphl.
UYépHble IbIPHI B sIAPAX TATAKTHK.

Bcenennas. Pacuiupenne Bceenennoii. 3akon XaOb6mna. Paz6eranue
ranakTtuk. Teopus bonsioro B3psiBa. PennkroBoe nsnydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl ACTPOHOMMH.

Vuenuueckue nabniooenus

HabGmionenuss HEBOOPYXKEHHBIM  TJ1Q30M € UCIOJIB30BAaHUEM
KOMITBIOTEPHBIX NPWIOKEHUN JJI1 ONpPEACNICHUs MOJOKEHHUS HEOECHBIX
OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3qusi (CeBepHOro
MTOTYIIAPUA U SIPKUE 3BE3IBL.

HabGnronenus B Teneckon JlyHsl, minanet, Mueunoro Ilytu.

O0o0maromiee MOBTOPEHUE

Ponb ¢pu3uku u acTpOHOMUU B SKOHOMHYECKOH, TEXHOJIOTUYECKOMH,
COLIMAJIBHOM U 3TUYECKOH c(hepax AesITEIbHOCTU YEIOBEKa, pOJib U MECTO
(U3MKM U ACTPOHOMHHM B COBPEMEHHON HAy4yHON KAapTUHE MHpa, POJIb
¢usnueckoil Teopur B (HOPMUPOBAHMM MPEACTABICHUN O (PU3MUECKOU
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeamMeTHbie CBA3M

N3yuenne kypca ¢usuku 0Oa3zoBoro ypoBHs B 11 Kkiacce
OCYILIECTBIISIETCA C YYETOM COJEPIKATEIBbHBIX MEKIIPEIMETHBIX CBS3EM C
KypcaMu MaTE€MaTUKH, OMOJIOTHH, XUMUHU, TE€OrpaPUU U TEXHOJIOTHH.

Meoicnpeomemnvle noHAmMuUs, CBSI3aHHBIE C W3YYEHHEM METOIOB
HAay4YHOI'O TO3HAHUS: SBJIEHHE, Hay4YHbId (haKT, runoresa, Qpuznyueckas
BEJIMYMHA, 3aKOH, TEOpUs, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJIETUPOBAHHUE,
MOJIENb, U3MEPECHHUE.

Mamemamuxa: peleHue CUCTEMBI ypaBHEHUH,
TPUTOHOMETPUUYECKHE (DYHKIMHU: CUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKUUHU Ha
OCH KOOpAMHAT, CIIOKEHHE BEKTOPOB, IPOM3BOJHBIE DJIEMEHTAPHBIX
GbyHKIUH, MpU3HAKU MOJ00US TPEYroJIbHUKOB, OMpEACICHUE IUIONIATU
IJIOCKUX QPUTYp U 00bEMa Tell.

buonocus:  snekTpuueckue  SABICHHS B KUMBOW  IPUPOJIE,
Koje0aTeNbHble JBUKEHUS B JKMBOW MPHUPOJE, ONTHYECKUE SIBJICHUS B
KUBOU MPUPOJE, NIEUCTBUE PAJUALlN HA JKUBBIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAIINYECKAsE CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpPA30BaHUS KPUCTALTMYECKON PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: maruuTHble TOMIOCA 3EMIIM, 3aJIEKU MArHUTHBIX Py,
(doToChEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHUIA.

Texnonozcus: IWHUM DIEKTpONEpENady, TEHEPATOpP MEPEMEHHOTO
TOKQ, JJIEKTPOJIBUTATENb, MHAYKIIMOHHAS 1€Yb, Pajap, paIuONpPUEMHHUK,
TeNeBU30p, aHTeHHa, TeinedoH, CBY-meub, MPOEKIMOHHBIA ammapar,
BOJIOKOHHAsI OITHKA, COJIHEUHAas Oarapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBbI
HO ®UBUKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

OcBoenne yudeOHOro mnpeamera «Dusuka» Ha ypOBHE CpPEIHETO
obmero oOpazoBaHus (0a30BbIA  ypPOBEHb) JOJDKHO 00ECHICUUTh
JOCTUKEHHE CIEAYIOUUX TUIHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTO npeameTa « Du3nukay
JOJDKHBI ~ OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTH  OOYYaroIIMXCS
PYKOBOJICTBOBATHCSI C(HOPMUPOBAHHOW BHYTPEHHEN MO3UIMEH TUYHOCTH,
CUCTEMOM  IIEHHOCTHBIX OpPHUEHTAllUi, TMO3UTHUBHBIX BHYTPEHHHUX
yOeKIeHUH, COOTBETCTBYIOIINX TPaAUIIMOHHBIM [EHHOCTSIM
pOCCHIICKOTO OOIIECTBa, pACIIMPEHUE >KU3HEHHOTO OIbITa W OIbITa
NESTEIPHOCTY B TPOLIECCE peau3allii  OCHOBHBIX  HaIpaBJICHUIA
BOCITUTATEIHHON JIEATEIHLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIIMK OO0Yy4YaIOIIerocss Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUICKOTO 00IIECTBA;

NPUHATHE TPATUITMOHHBIX OOIIEYEIIOBEUECKUX TYMAHUCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HWHTEpEcax
TPOKIAHCKOTO  OOIIECTBa, Y4YyacTBOBaTb B  CaMOYIPAaBIECHUU B
o0pa3oBaTeIbHON OpraHu3allly;

yMEHUE B3aUMOJCHCTBOBAaTh C COLMAIBHBIMU WHCTUTYTAMH B
COOTBETCTBHUH C X (QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM I€ATEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TPaKIAHCKON HMACHTUYHOCTH,
NaTPUOTU3MA,

[IEHHOCTHOE€  OTHOIIEHWE K TOCYJapCTBEHHBIM  CHMBOJIAM,
JOCTI>KEHUSIM POCCUNCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOTO
MTOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pelIeHusl, OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHUCJIE€ B IEATEIILHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOYAsl 3CTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K pa3inyHbIM chepam mpodhecCHOHATbHON 1eATeNbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3MKOW U TEXHUKOH, YMEHHUE COBEPIIATH
OCO3HaHHBIM  BBIOOp  Oyaymiedl mpodeccuu ©W  peaan30BbIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHBL;



TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B
o0sacTv (PM3WKHU HA MPOTSHKEHUH BCCH JKU3HU;

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

C(OPMUPOBAHHOCTh ~ JKOJOTHYECKOH  KYJBTYpbl,  OCO3HAHHE
r7100aTBbHOTO XapaKTepa SKOJOTUIECKUX MPOOIeM;

IJIAHUPOBAHKUE U OCYILECTBIICHUE JICVCTBUM B OKPYX AIOLIEH Cpeae
Ha OCHOBE 3HAHUS IIeJIeH YCTONYNBOTO Pa3BUTHS YEIOBCUCCTRA,;

pacIIMpeHue OITbITa JCSATCIIEHOCTH IKOJIOTHYECKOH
HAIPABJICHHOCTH HA OCHOBE MMCIOIINXCS 3HAHUH 110 (PU3HKE;

7) HeHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NICCKON HAYKH;

OCO3HaHWE IIEHHOCTH HAyYHOH JEATEeIbHOCTH, TOTOBHOCTH B
Ipolecce  U3yYeHUs  (PU3UKKM  OCYIICCTBIIATH  MPOCKTHYIO |
HCCIIEIOBATEIILCKYIO JACATCIIBHOCTh MHIUBUYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
Bba3oBble JJornyeckue aeiicTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh M AKTYaJIU3UPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICIIATh eI JACSITEIbHOCTH, 33a/1aBaTh MapaMeTpbl U KPUTCPUU
WX JOCTH)KCHUS;

BBISBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHUS] B PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;

pa3pabarbiBaTh TUTAaH pEIICHHS TPOOJEeMbl C Y4€TOM aHalu3a
MMEIOIIUXCS MAaTEPUATIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JI€SITEIBHOCTh, OLIEHMBATh COOTBETCTBHUE
PEe3yJIbTAaTOB IIEJISIM, OIIEHUBATH PUCKHU MOCIEIACTBUM €SI TEIHLHOCTH;

KOOPAMHUPOBATH M BBIMOJHATE PadOTy B YCIOBHUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TPU PEUICHUU KU3HEHHBIX
npooieM.
ba3oBble uccienoBare/ibCKue 1eiCTBUA:

BJIJIETh HAYYHOM TEPMHHOJIOTHEH, KIIIOUECBBIMU TOHSATUAMH M
MeTofaMu (pU3NUeCcKOl HAyKH,

BJIQJIETh HaBBIKAMHU Y4EOHO-UCCJICAOBATEIBCKOM UM MPOEKTHOM
NEATeIbBHOCTH B 00JacTU (PUBHMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB peIIeHHs 3ajad (pu3nueckoro
COJICp>KaHUSsl, TPUMEHECHHIO Pa3IMYHbIX METO/IOB MO3HAHUS;

BJIJIETh BUJIAMH JICATEIIBHOCTH IO MOJYYEHHUIO HOBOT'O 3HAHUS, €ro
UHTEpIpEeTallii, MpeoOpa3oBaHUI0O M TMPUMEHEHUI0O B  Pa3JIMUYHBIX
y4EOHBIX CUTYAIUsIX, B TOM YHUCJIE MPU CO3JaHUU YUE€OHBIX MPOEKTOB B
obsiacTu PU3HUKH;

BBISIBJISITh TPUYUHHO-CJICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh
3a/layy, BBIJBUraTh TUNOTE3y €€ pEIIeHMs, HAXOAUTb ApTyMEHTHI IS
JI0KA3aTeNIbCTBA CBOMX YTBEPXKICHUM, 3a7]aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;



aHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PEIICHHs 3aa4l PE3yJIbTaThl,
KPUTUYECKH OLEHUBATHh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHSIX;

CTaBUTh U (GOpMynupoBaTb  COOCTBEHHBIE  3aJadd B
00pa30BaTeNbHON NESTEIBHOCTH, B TOM YUCIIE MIPU U3YUYCHUH (PU3UKU;

NaBaTh OLEHKY HOBBIM CHUTyallWsM, OLIEHHBATh MPUOOPETEHHBIN
OTIBIT;

YMETh MEPEHOCUTh 3HAHMUS MO (U3UKE B MPAKTHUECKYIO O00JIACTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJIaraTb OPUTMHAJIbHBIE MOIXOIbI U
peLIeHus;

CTaBUTh MPOOJIEMbl W 3a/Jaud, JOMYCKAIOIIUE albTepHATUBHBIE
penieHus.

Pabora ¢ unpopmaumeii:

BJIQJIETh HaBBIKAMHU IMOJYy4YEHUS HMHPOpMaUUUd  (PU3HYECKOIrO
ColepKaHUsl U3 HCTOYHUKOB  pa3HbIX THUIOB, CAMOCTOSITEIBHO
OCYLIECTBJIATh TOUCK, aHAaIu3, CUCTEMATU3alHUI0 WU WHTEPIPETALHUIO
MH(}OpMaIUKU pa3IUYHbIX BUAOB U (DOPM MpeCTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEeACTBA MH(OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX
TEXHOJOTHMA B  PEIICEHHH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIOJIeHHEeM TpPeOOBaHUM SPrOHOMUKU,
TEXHUKHA O€30MaCHOCTH, TUTHEHbI, PECYypCOCOEpEex EeHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEpPKaHUS B  PA3IMYHBIX
dopmarax ¢ y4€ToM Ha3HaueHHs MH(GOpPMAIMU U LEIEBON ayJIUTOpPUH,
BbIOMpas ONTUMAIbHYIO (OpPMY NIPENCTABICHUS U BU3yaJIU3al[1H.

KoMMyHuKaTHBHBIC YHHMBeEpPCaIbHbIe y4eOHbIE AeHCTBUSA:

OCYLIECTBJISAITh OOIEHWE Ha ypoKax (PU3MKHM M BO BHEYPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallUd W CMAr4aTh
KOH(DJIUKTBI;

pa3sBEPHYTO M JIOTUYHO WM3JlaraTb CBOK TOYKY 3pEHHUS C
VICIIOJIB30BAHUEM SI3BIKOBBIX CPEICTB;

IIOHUMaTb W  HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW W
UHAWBUIYAJILHON pabOThI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEHUCTBHUIA C y4ETOM
00IIIMX UHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 WIEHA KOJUIEKTUBA;

IIPUHUMATh 1[€JIM COBMECTHOW JEATEIIbHOCTH, OPraHU30BHIBATH U
KOOPAMHUPOBATH JCHUCTBUA 1O €€ JOCTUXKEHHUIO: COCTaBJIATH IUIAH
JNEUCTBUM, PpACHPENENSATh pPOJIA C YUYETOM MHEHUHW YYaCTHUKOB,
00CyX/1aTh pe3ybTaThl COBMECTHON padOTHI;

OLICHMBATh KayeCTBO CBOErO0 BKJIAJa M KaXJIOr0 YyYaCTHUKA
KOMaH/1bl B OOIIMI Pe3yJIbTaT 110 pa3padOTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATH UJEU C ITO3ULUU HOBU3HBI,
OPUT'MHAJIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBJIATh  IO3UTUBHOE  CTPATETMYECKOE  IIOBEJIECHHUE B
Pa3IMYHBIX CUTyalUsX, HPOSBISATH TBOPUYECTBO M BOOOpa)keHHE, ObITH
UHULIMATUBHBIM.



PerynsiTuBHBIE YHMBeEpCaJbHbIe Y4eOHbIe NeiiCTBHSA
Camoopranusanms:

CaMOCTOSATENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JIEATEIBHOCTh B
ob0nactTu (PU3MKKM W aCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U
dopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO  COCTAaBJATh IUIAH PEIIEHUS PpPaCUYETHBIX H
KAueCTBEHHBIX 3a/lay, IUJIaH BBINOJHEHHUS TPAKTUYECKOW paboThl ¢
Y4ETOM HMMEIOLIUMXCS  PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U
IIPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclMpATh pPAaMKM Y4eOHOro TMpeaMeTa Ha OCHOBE JIMYHBIX
MIPEANOYTECHUM;

JieNaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO JPYAULMU B
o0nacTu (U3UKHU, TOCTOSTHHO TOBBIIATH CBOW OOpa30BaTENbHBIA H
KYJbTYpPHBII YPOBEHB.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

7aBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHBBHI B
NEeATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIETISIM;

BJIQJICTh HaBbIKAMU IO3HABATEJIbHOM pEeQIEKCUU KaK OCO3HAHMS
COBEPILIAEMBIX IEUCTBUI M MBICTUTENBHBIX POLIECCOB, X PE3YIHTATOB U
OCHOBAaHUIA;

MCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTyaluu, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OIIEHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATh PELIEHUS IO
UX CHI)KEHHIO;

NpUHUMATh MOTHBBI W apryMEeHThl JpYrMX TMIpU aHaJu3e
PE3yIbTATOB EATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJTJOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHThl JpYrMX IIpU aHalu3e
PE3yIbTATOB EATEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIUOKH.

B mpoiecce DOCTHXKEHUSI JIUYHOCTHBIX PE3YJIbTATOB OCBOCHMS
nporpaMmMbl 1Mo (U3MKE JJII YPOBHS CPEIHEro OO0IIero oOpa3oBaHUs Yy
oOydJaroumxcsi ~ COBEPIICHCTBYETCS ~ AMOILIMOHAJIBHBIA  HMHTEJUIEKT,
npeanoiaralommii copMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIOYAIOIIETO CIOCOOHOCTh TOHMMATh CBOE
HSMOIIMOHAJIBHOE  COCTOSIHME,  BHUJIETh  HAMNpaBJICHUS  Pa3BUTHS
COOCTBEHHOW SMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHUS, BKJIOYAIOIIETO CAaMOKOHTPOJIb, yMEHHE
OpPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEJEHUE, CHOCOOHOCTH
aJanTUPOBATHCS K SMOI[MOHAIBHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCT,
OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTUBALIUH, BKIKOYAIOIIEH CTPEMIIEHUE K TOCTHKEHUIO
LHEJIU M yCHeXy, ONTUMHU3M, WHHUIMATHUBHOCTb, YMEHHE JEHCTBOBATbH
UCXO/sI U3 CBOUX BO3MOXHOCTEH;



OMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOIIMOHAILHOE
COCTOSIHUE JIPYTUX, YYUTBHIBAaTh €T0 TPH OCYIIECTBICHUH OOIICHHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKJIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBAThH
OTHOIIEHUSI C JAPYTUMH JFOJIbMH, 3a00THUTHCS, TPOSBIATH WHTEPEC H
paspeniaTh KOH(GIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 Kjacce IpeIMETHbIE PE3yJbTAaThl Ha
0a30BOM  ypOBHE  JOJDKHBI  OTpakaTb  C(OPMUPOBAHHOCTH Y
oOyJaroumxcst yMEHUM:

JEMOHCTPUPOBaTh Ha MpUMEpax pojb U MeCTO (PU3UKU B
(OpMHpPOBAaHMM COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOW TEXHUKH M TEXHOJOTWH, B NPAKTHYECKOM NESITEIBHOCTH
JIIOICH;

VUUTBIBATh TPAHULBl NPUMEHEHHS U3YYEHHBIX (DU3MUYECKUX
MOJEJNEN: MaTepuajgbHas TOYKA, HWHEPUUAIbHAsI CHCTEMA OTCUYETa,
aOCOJIIOTHO TBEPJOE TEJIO0, WACAIBHBIA a3, MOJEIM CTPOEHUS Tra3oB,
KUIOKOCTEM W TBEPABIX TEJ, TOYEYHBIM OJJIEKTPUYECKUU 3apsl IpU
pelieHun PU3NUECKUX 3a/1ay;

pacrio3HaBath (U3UYECKUE SBJICHUS (ITPOIIECCHI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpUHU
CTPOEHMS  BEHIECTBA M DJIEKTPOAUHAMUKH:  PaBHOMEPHOE U
PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOHOE MaJeHUE Tell,
JIBUKEHUE MO OKPYXHOCTH, MHEPIMS, B3auMoAeicTBue Tel, nuddysus,
OpOYHOBCKOE JIB)KEHHME, CTPOCHHME JKUIKOCTEH M TBEPIBIX TeET,
U3MEHEeHHuEe O0O0bEMa Tell MpU HarpeBaHUW (OXJAXKACHHH), TEIJIOBOE
paBHOBECHE, HMCHApPEHWE, KOHAEHCALMs, IUIABJICHHE, KPUCTAILIM3ALMs,
KUIIEHHE, BJIAXHOCTh BO3JYyXa, IOBBIILICHHE AABJICHUA Ta3a INPH €ro
HarpeBaHuM B 3aKPBITOM COCYZE, CBS3b MEXIY IMapaMETPaMU COCTOSIHUS
rasza B M30IPOLIECCAX, DIIEKTPU3ALMS TEN, B3AUMOIEVICTBUE 3apsA0B;

ONMKCHIBATH MEXAaHWYECKOE JIB)KEHHME, HCIOJIb3Yys (u3nyeckue
BEJIMYMHBL: KOOpPJHWHATA, IyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHUE,
Macca Tena, Cujla, HWMIYJbC Tela, KHUHETUYECKAas  DJHEprus,
NOTEHIIMAJIbHASI ~ DHEpPrus, MexaHuueckas paboTa, MeXaHHYecKas
MOIIIHOCTB; MPU OMHCAHUM MPABHIBHO TPAKTOBAaTh (PU3NYECKUNA CMBICIH
UCIIOJIb3YEMbIX BEJIMYUH, WX OOO3HAYEHUS M EAUHUIIbI, HAaXOAWUTh
(GopMyIIbl, CBA3BIBAIOUIME JIaHHYIO (DU3UYECKYIO0 BEIUYHMHY C JIPYTUMHU
BEJTMYMHAMU;

ONMKCHIBATh M3YYECHHbIE TEIUJIOBbIE CBOMCTBA TEN UM TEILIOBBIC
ABJICHMS, HUCIOJb3ys  (pU3Myeckue BEIMYMHBI:  JIABJICHHE  Tas3a,
TeMIlepaTypa, CPEeIHssl KUHETUYECKAasi DHEPTUsl Xa0OTUYECKOrO JIBHXKEHHUSI
MOJIEKYJ, CpPEIHEKBaJIpaTU4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSS 3HEprusi, padora raza, KodQp(QUUUEHT MOJE3HOTO
JNEUCTBUS TEIUIOBOTO JIBUTaTels; NPU ONHUCAHWM IPABUIIBHO TPAKTOBATh
(U3MYECKUIl CMBICII MCHOJNb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U
€MHHULIbI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYI (U3HUECKYIO
BEJIMYMHY C APYTMMH BEIUYHHAM;



ONKCHIBATh HM3YYEHHBIE DSJIEKTPUYECKHE CBOMCTBA BEIIECTBA H
AIIEKTPUYECKHUE SBJICHUS (IIPOLIECCHI), UCTIOB3YS GU3NUECKUE BETHMUNHBI:
ANEKTPUYECKUN 3apssl, SJEKTPUUYECKOE I0JIe, HANpsHKEHHOCTh MOJH,
MOTEHI[MAJ, Ppa3HOCTh MOTEHLUUAJIOB; IMPU ONUCAHUU IPABUIIBHO
TPakTOBaTh (U3UYECKUH  CMBICT  HCIHOJB3YEMBIX  BEIUYMH, UX
0003HAYCHUS U E€AMHMUIIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
Gu3NYECKyIO BEIMYUHY C APYTUMU BEIMUNHAMUY;

aHAJIM3UPOBaTh (PU3MUECKHUE TPOLECCHl W SIBJICHHUSA, HCIONb3YS
¢u3nyeckue 3aKOHBI M MPHUHIIMIBL: 3aKOH BCeMUpHOro TsroteHus, I, I u
III 3akoHb!I HprOTOHA, 3aKOH COXpAHEHUS MEXaHMYECKON DYHEPTUH, 3aKOH
COXpPAHEHUs HMIIyJbCa, MPUHLMI CYNEPHO3ULIUU CUJI, HPHUHLIMII
paBHONpaBUS  HMHEPLUUAIBHBIX  CUCTEM  OTCUETA,  MOJEKYJSPHO-
KHHETUYECKYI0 TEOPHIO0 CTPOEHHUs BEILIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpelHe KHHETUYECKOM DSHEPruu TEIJIOBOTO JBUXKEHHS MOJIEKYJ C
a0COJIIOTHON TeMIepaTypoil, MEpBbIA 3aKOH TEPMOIAMHAMUKH, 3aKOH
COXpaHEHUsl JJIEKTPUYECKOro 3apsaa, 3akoH Kymona, mnpu 3Tom
paznuyaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHAa, €ro MaTeMaTh4yecKoe
BBIPA)KEHHE U YCJIOBHS (TPaHUIIbl, 00JACTH) NPUMEHHUMOCTH;

OOBSACHATh OCHOBHBIE NPUHLMUIBI JACHCTBUS MalluH, NPHOOPOB H
TEXHUYECKUX YCTPOMCTB; pasziuyaTh YyCIOBHS UX 0€30MacHOro
MCIIOJIb30BaHUS B MOBCETHEBHOM KU3HU;

BBINIOJIHATh ~ AKCIIEPUMEHThI 10  MCCIEIOBAaHUIO  (PU3UYECKUX
ABJICHUM M TPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX U KOCBEHHBIX
MU3MEPEHHUM, MpU 3TOM (POPMYJIHPOBATH MpoOJIEeMy/3aiadyy M THUIOTE3Y
y4eOHOIO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py10BaHus1, IPOBOAUTH OMBIT U (POPMYJIHPOBATH BHIBOL;

OCYLIECTBJISATh MPSMbIE U KOCBEHHBIE H3MEPEHHUS (PU3MUECKHUX
BEJIUYMH, TPU STOM BBIOMpPATh ONTHUMAJBHBIA CIMOCO0 H3MEpPEHUs H
MCIIOJIb30BaTh U3BECTHBIE METOAbI OLIEHKU MOTPEUTHOCTEN U3MEPEHHIA;

UCCJIEI0OBATh 3aBUCUMOCTH MEXIY (PU3NYECKMMH BEIUYMHAMH C
UCIIOJIb30BAHUEM TIPSIMBIX HU3MEPEHUW, NpH STOM KOHCTPYUPOBATH
YCTAaHOBKY, (PUKCHpOBaTh pe3yabTaTbl IOJYYEHHONW 3aBUCHMOCTHU
(bU3UYECKNX BEJIMYMH B BUJE TaOJIUI[ U TPaUKOB, J1€JIaTh BBIBOABI IO
pe3yiabTaTam UCCIEI0OBAHUS;

coOmoaTh MpaBujia 0€30MacHOTO TpyJda MpU  IPOBEIECHUU
UCCJIEIOBAaHUM B  paMKax Yy4yeOHOro SKCHEpUMEHTa, y4deOHO-
UCCIIEIOBATEIIbCKOM U IPOEKTHOM JEATENIBHOCTA C UCIIOJb30BAHUEM
M3MEPHUTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYIOBAHHUS,

penaTh pacy€THbIE 3a7]a4M C SIBHO 33JJaHHON (PU3NUYECKON MOJEIIbIO,
UCTIOJNIb3Ysl (U3MUECKUE 3aKOHbl W MPUHIUIIBI, HA OCHOBE aHalu3a
YCJIOBHS 33/1a4i BBIOMPATH (PU3UYECKYIO MOJICIIb, BBIICISTD (PU3HICCKHC
BEIUYUHBI U (OPMYJIbl, HEOOXOAMMBIE ISl €€ pelIeHHus, MPOBOAMTH
pacy€Thl U OLICHUBATh PEATBHOCTh MOJYYEHHOIO 3HAYEHUs (PU3NYECKOU
BEJIMYMHBIL;

pemiaTh ~ KauyeCTBEHHbIE  3aJayd:  BBICTpAaUBaTh  JIOTMYECKHU
HENIPOTUBOPEYMBYIO LIENOYKY PACCYKIEHUN C ONOpPOM HAa W3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SABIICHUS;

UCIOJb30BaTh NPU PEIICHWH Y4YeOHBIX 3a7ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTMM JUId TIOMCKA, CTPYKTypHUpOBAHHA,
UHTEpPIPETAlMd M TPEACTAaBICHUS YYEOHOM M Hay4HO-TIOMYJIAPHOU



uH(pOpMaIIMK, TONYYEHHON U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMALIHUIO;

MPUBOJAUTH IPUMEPHI BKJIAJla POCCUICKUX U 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOI
KHU3HU [T o0ecrieueHns 0e30MacHOCTH MpU 0OpaIieHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPONCTBAMH, JIJIsl COXPAHEHUS 310POBbs U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B TpyINIE C BHINOJHEHHUEM pA3IUYHBIX COLMATBHBIX
poJieii, TMIaHUpOBaTh pabOTy TPYIIbI, PAUOHATBHO PaCHpenesaTh
00A3aHHOCTM W IUIAHUPOBATh JIEATEIBHOCTh B  HECTaHIAPTHBIX
CUTyallMsIX, aJEKBaTHO OLICHUBATh BKJAJ KaXXJOr0 M3 YYaCTHUKOB
IPyIIIbI B pELIEHUE pacCMaTPpUBAEMOU MPOOIIEMBI.

K koniy oOyuenus B 11 Kjacce mnpeIMETHbIE PE3yJbTAaThl Ha
0a30BOM  YpOBHE  JOJDKHbI  OTpakaTb  C(OPMUPOBAHHOCTH Y
oOyJaroumxcst yMEHUM:

JEMOHCTPUPOBaTh HAa MpUMEpax pojb MU MeCTO (U3UKU B
(OpMHpPOBAaHWM COBPEMEHHOM HAYyYHOM KapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOW TEXHUKH M TEXHOJOTWH, B NPAKTHYECKOM NESITEIBHOCTH
JOJIEeH, IEIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTUHBI MUPA;

VUUTBIBATh TPAHULBl NPUMEHEHHS U3YYEHHBIX (DU3MUECKUX
MOJENEN: TOYEYHBIM DIIEKTPUUYECKHM 3apsAn, Jyd CBETa, TOYEHHBIN
MCTOYHMK CBETA, siIEpHAasi MOJEIb aToMa, HYKJIOHHAs MOJIEJb aTOMHOTO
A5ipa Ipy pelIeHNH PU3NUECKHUX 3a/1ay;

pacro3HaBath (U3UYECKUE SBJICHUS (ITPOIIECCHI) U OOBSICHATh UX Ha
OCHOBE  3aKOHOB  JJIEKTPOJAMHAMUKA M  KBAHTOBOW  (PU3HKHU:
ANIEKTpPUYECKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE IeNCTBUSA TOKa, B3aMMOJICCTBHE MarHuTOB,
ANEKTPOMATHUTHAS MHAYKLMS, JCMCTBME MAarHUTHOrO TOJIA Ha
MPOBOJHUK C TOKOM U JBWXKYLIMHCS 3apsii, 3JIEKTPOMArHUTHBIE
KoJieOaHUsI W BOJIHBL, MPSIMOJIMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaXkeHue, NpeJoMIIeHHEe, HHTephepeHIus, TUPPAKIUS U TOJIPU3ALIHS
cBeTa, aucnepcus cBera, (oroanektpuueckuit 3gdext (pororddexr),
CBETOBOE JIaBJICHHE, BO3HHKHOBEHHE JMHENYaTOro CHeKkTpa aroma
BOJIOPO/1a, ECTECTBEHHAs U UCKYCCTBEHHAs paIiOaKTUBHOCTD;

ONMKCHIBATh W3YYEHHBIE CBOMCTBa BellecTBa (AJIEKTPUUECKHE,
MarHUTHbIEC, ONTUYECKUE, DJIEKTPUUYECKYI0 MPOBOAMMOCTD PA3THUYHBIX
cpeda) MW DJCKTPOMAarHUTHbIC  sIBJIGHUs]  (TIPOILIECCHI),  HMCIOJIB3YS
¢u3nuecKkue  BEJMYMHBL:  DJEKTPUYECKUM  3apsn, Ccuia  TOKa,
ANEKTPUUECKOE HAIPSKEHUE, dJIEKTPUUECKOE COMPOTUBIICHUE, PA3HOCTh
NOTEHLIMAJIOB, J3JEKTPOABWXKYILAsA CWiIa, padoTa TOKa, WHIYKIIMS
MarHUTHOTO ToOJis, cuiaa Awmrmepa, cuna JlopeHia, HHIYKTUBHOCTb
KaTyIIKW, HEPrUs SJEKTPUYECKOTO0 M MAarHUTHOTO TMOJeil, Mepuos u
yacToTa KosieOaHUi B KOJeOaTeIbHOM KOHTYpE, 3apsijl U CWJIa TOKa B
IPOLECCE TapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHMH, (PoKycHoe
pacCTOsIHUE M ONTHYECKass CWJIA JIMH3bL, NPU ONMCAHUM IPABUIIBHO
TPAKTOBATh  (PU3MYECKUI  CMBICA  MCHOJB3YEMBIX  BEIMYUH, MX
0003Ha4YEHUs U E€AUHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(pu3NYECKYIO BEIMUUHY C APYTUMU BEIMUNHAMUY;



ONKCHIBATh HM3YyYECHHbIE KBAHTOBBIC SABJICHHS M  IPOLECCHI,
UCIONB3Ys (PU3MUECKHe BEIMYUHBIL: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJH,
JUIMHA BOJHBI M YacTOTa CBETA, SHEPrus M UMIYJIbC (POTOHA, MEPUOJ
MoJIypacnazia, SHEPIrusl CBA3M aTOMHBIX sI€p, IPHU ONMKUCAHUU MPABUIIBHO
TPakTOBaTh  (U3UYECKUH  CMBICT  HCIOJB3YEMBIX  BEIUYMH, UX
0003HAYECHUS U €IUHHMIIBI, YKAa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
($U3NYECKYI0 BEIMYUHY C JAPYTMMU BEITUYMHAMHU, BBIUMCISATH 3HAUYCHUE
(bU3HYECKO BEIIMYUHBI,

aHAJIU3UPOBAaTh (PU3NYECKHE NPOLECCHl M SBJICHUSA, HCIOJb3YS
¢usznyeckue  3aKOHBI W OpUHOUNBL  3akoH  Oma,  3aKOHBI
MOCJIEIOBATEIBHOIO U MapajlIeIbHOTO COEAMHEHUSI TPOBOJHUKOB, 3aKOH
Jixoynmsa—JleHna, 3aKOH  JJEKTPOMATHUTHOM  MHAYKLUWH,  3aKOH
MPSMOJIMHEMHOTO PaclpOCTPAHEHUs CBETAa, 3aKOHBI OTPAKEHHs CBETA,
3aKOHBI IPEJIOMJIEHUS CBETA, ypaBHEHUE DUHIITEIHA 711 poTordPexTa,
3aKOH COXpaHEHUs HSHEPIruM, 3aKOH COXPAHEHUs HMITYJbCa, 3aKOH
COXpaHEHUsl JJIEKTPUYECKOro 3apsja, 3aKOH COXPAHEHHsS MacCOBOTO
yycia, NocTynarsl bopa, 3aKOH paguOaKTUBHOIO pacraja, Mpu 3TOM
paznuyaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHAa, €ro MaTeMaTh4yecKoe
BBIPAXXEHUE U YCIOBUSA (TpaHUllbl, 00JaCTH) TPUMEHUMOCTH;

ONpENENsITh HANpaBICHUE BEKTOpPAa WHAYKIMH MArHUTHOTO IOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OIHCHIBATh H300pa)K€HUE, CO3/1aBAEMOE IIOCKUM
3€pKaJIOM, TOHKOU JINH30M;

BBIMIOJIHATh ~ AKCIIEPUMEHThI 1O  HMCCIIEIOBAaHUIO  (PU3MUYECKUX
ABJICHUM M TMPOLIECCOB C HCIOIb30BAHUEM TMPSAMBIX U KOCBEHHBIX
M3MEPEHUI: MpU 3TOM (OPMYIUPOBATH MpoOiIeMy/3aadyy U TUIOTE3Y
y4eOHOTO SKCHEPUMEHTa, COOMpPATh YCTAHOBKY U3 MPEAJIOKEHHOIO
000pyI0BaHus1, IPOBOAUTH OMBIT U (POPMYJIHPOBATH BHIBOIL;

OCYLIECTBJISATh MPSMbIE W KOCBEHHBIE H3MEPEHHUS (PU3MUECKHUX
BEJIUYMH, TPH STOM BBIOMpPATh ONTHUMAJBHBIA CIMOCO0 H3MEpPEHUs H
MCIIOJIb30BaTh U3BECTHBIE METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHIA;

HCCIIE10BATh 3aBUCUMOCTH (bu3HYecKuX BEJIMYMH C
WCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHU: TpPU O3TOM KOHCTPYUPOBATh
YCTAaHOBKY, (PUKCHpOBaTh pe3yibTaTbl IOJYYEHHOH 3aBUCHMOCTHU
bu3UYECKNX BEJIMYUH B BUJE TaOJIUIl U TpauUKOB, JIeJIaTh BBIBOJBI IO
pe3yibTaTam UCCIEI0BAHNUS;

coOnoaTh MpaBujia 0E30MacHOTO TpyJla TMpU  POBEACHUU
UCCJIEIOBAHUM B  paMKax Yy4yeOHOro OSKCHEpUMEHTa, y4deOHO-
UCCIIEIOBATEIIbCKOM U IPOEKTHOM JEATENIbHOCTA C MCIIOJb30BAHUEM
M3MEPHUTEIBHBIX yCTPOICTB U 1a00PaTOPHOTO 000PYA0BAHNS;

pemaTh pacy€THbIE 3a7]a4M C SIBHO 33JJaHHON (PU3MUYECKON MOEIIbIO,
UCTIOJIb3Ysl (U3MYECKUE 3aKOHbl W MPUHLUIIBI, HAa OCHOBE aHalu3a
YCJIOBHS 33/1a4i BBIOMPATh (PU3UYECKYIO MOJICIIb, BBIICISTD (HPU3HICCKHC
BEUYUHBI U (OPMYJIbl, HEOOXOAMMBIE ISl €€ pelIeHHs, MPOBOAMTH
pacy€Tbl U OLIEHMBATh PEANBHOCTh MOJYYEHHOI'O 3HAYEHUS! (PU3NYECKOn
BEJIMYMHBIL;

pemiaTh ~ KauyeCTBEHHbIE  3aJayd:  BBICTpAauWBaTh  JIOTMYECKHU
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYXKIEHUN C ONMOpOd Ha U3yUYEHHbBIE
3aKOHbBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHMUS;

UCIIOJIb30BaTh IMPH PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIC
UH(OPMAIIMOHHbIE TEXHOJOTUU U1 TOMCKa, CTPYKTYpPUPOBAHMS,



MHTEPIIPETAllMY W TPEJCTABICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHOMN
uH(pOpMaIIMK, TONYYEHHON U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMALIUIO;

OOBSCHATH NMPHUHIIMIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHUS HX OE30MACHOTO HCIOJb30BAHUS B
MOBCEHEBHOM >KH3HU;

MPUBOIUTH MIPUMEPHI BKJIa/la POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM
KHU3HU IS o0ecrieueHns 6€30MacHOCTH MpU 0OpaIieHny ¢ mpubopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, JUISI COXPAHEHUS 37I0OPOBBS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TMTOBEJICHUS B OKPY’KaIOIIEH CPeIe;

paboTaTh B TpyINIE C BHIIOJHEHHEM pA3IUYHBIX COIMATBHBIX
poJieii, TIaHUPOBaTh pabOTy TPYMIbI, PAUOHAIBLHO PACIPENesaTh
OOS3aHHOCTH W  IUIAHUPOBAaTh JIEATEIBHOCTh B  HECTaHJAPTHBIX
CUTyallusiX, aJCKBAaTHO OIICHMBATh BKJIAJ KaXXIOTO M3 YYaCTHHUKOB
TPYIIIBI B pelieHne paccMaTpuBaeMoit IpOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHoBaHue KosmuecTBo yacoB
Ne DJIeKTpPOHHbIe (LM (ppOBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero oOpa3oBaTejibHbIE pecypchl
NPOrpamMmel padoThI padoThI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
®dusuka 1 METOBI bubnuorexa [JOK
11 2
Hay4HOT'0 IO3HaHUs https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazpnen 2. MEXAHUKA
bubmnoreka IIOK
2.1 K
vHeMatitia ° https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
22 Auramika ! https://m.eds00.ru/7f41bf72
3aKOHBI
23 COXDAHEHIS B 5 1 bubnuotexa [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuorexa [IOK
' KAHETUIECKOU https://m.edsoo.ru/7f41bf72

TEeOpuun



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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3.2 OCHOBBI 10 bubnnorexa [{OK
' TEPMOAMHAMHUKH https://m.edso0.ru/7f41bf72
ArperaTHble
33 COCTOSTHUSI 5 bubnuotexa [JOK
' BemecTsa. Pa3oBkie https://m.edsoo.ru/7f41bf72
IEPEXOAbI
Uroro no pazneny 24

Pasnea 4. JIEKTPOJIUMHAMUKA

bubmnoreka IIOK
4.1 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTrosaHHBII
4.9 AIEKTPUUECKUI TOK. 12 bubmuorexa [IOK
' TokH B pa3inyHbIX https://m.edso0.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I10 68

I[TPOT'PAMME



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

HauMmenoBanue KoaundecTBo yacoB
Ne DJIeKTpOoHHbIe (LM (poBbIE)
pa3esioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
MarsuTHoe I10JI€. BuG 10K
HOJIMOoTEKA
1.1 )
JICKTPOMArHHTHad 11 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIUS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHnyeckue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa [IOK
) P https://m.edsoo.ru/7f41c97c
KOJIeOaHUs
MexaHn4uecKue U
2.2 JJIEKTPOMArHUTHBIE 5 1 bubmorexa [IOK
) P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6nmoreka [IOK
2.3 O
frria 10 8 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH
OTHOCHUTEIHLHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢c
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Hroro no pazgeny 4
Pasnen 4. KBAHTOBASI ®PU3UKA
41 DJIEeMEHThI KBAaHTOBOM 6 bubmuoreka [JOK
' ONTHKHU https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoerue aroma 4 https://m.edsoo0.ru/7f41c97c
bubmuorexa [JOK
4.3 A
TOMHOC A7pO 5 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

DeMEHTBl aCTPOHOMUU

bubmuorexa [JOK

A1
> U acTpoU3UKN ! 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
6.1 O6o61maro1iee 4 bu6nmoreka [IOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 [TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosaunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoxka KonTtpoJbHbie IIpakTuyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl

®dusuka — Hayka o

1 npupoje. Hayunsie meToabl 1 4.09 bubnuoreka [IOK
HO3HAHMS OKPY/KAIOLIETO ' https://m.edsoo.ru/ff0c32e2
Mupa
Ponb 1 mecTo dusuku B
dbopmupoBaHUU

5 COBPEMEHHOMN HAay4YHOM 1 6.09 bubnnoreka [JOK
KapTUHBI MHPA, B ' https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN
JESATENBHOCTH JIIOIEH
Mexanudeckoe IBUKEHHUE.
OTHOCUTENHHOCTD Eub 1OK

nonnoTexa
3 MEXaHUYECKOI'0 JABMKCHUS. 11.09
A . https://m.edso0.ru/ff0c3508

Ilepemerenue, CKOpocTs,
YCKOpEHHue

4 PaBrOMEpHOE 1 13.09 bubnnoreka [JOK
MPSIMOJIMHENHOE JIBU)KEHHE ' https://m.edso0.ru/ff0c3620

5 PaBHOyCcKOpeHHOE 1 18.09 bubnuorexa [IOK
MPSIMOJIMHENHOE JIB)KEHHE ' https://m.edsoo.ru/ff0c372e



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

CB00OIHOE TIaJIEHHE.

bubmuorexa [JOK

6 v 0 20.09
CHOPCHIE CEODOMHOTO https://m.edsoo.ru/ff0c39cc
naJeHUs
KpuBosnHeliHOE ABUXKEHUE.
7 JIBr>keHME MaTepHaIbHOM 25.09 bubmorexa [IOK
P ' https://m.edsoo.ru/ffOc3ada
TOYKH 10 OKPY>KHOCTH
[IpuHOAII OTHOCUTEIBHOCTH
8 lNanmnes. MaepuuansHble 27.09 bubnuoreka [IOK
cucteMbl oTcuera. [lepBolit ' https://m.edsoo.ru/ff0c3be8
3aKkoH HproTOHa
Macca tena. Cuia.
IIpuanun cynepno3unuu
9 cpf)n Bro 01}/”,1 3aII)<OH 2.10 bubmorexa [JOK
+ D1OP ' https://m.edsoo.ru/ff0c3be8
Herotona nis
MaTepUuaIbHOU TOUKH
10 Tperuii 3akon HerotoHa s 4.10 bu6mmorexa [IOK
MaTEPUAIbHBIX TOYEK ' https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
11 TaroTenus. Cuja TSHKECTH. 9.10 bu6mmoreka [JOK
[TepBas KocMuUeCKas ' https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3akoH 11.10 bubnmoreka [JOK
I'yka. Bec Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpeHus. Bu6 OK
13 Koadduument tpenus. 16.10 nosmorexa L

Cuna conpoTUBIEHUS PU

https://m.edsoo.ru/ff0c3f76
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JABMOKCHUM TCJ1a B XKUJIKOCTHU
WJIN 1ra3c

14

ITocTynarensHoe u
BpalaTebHOE JBUKEHUE
a0COFOTHO TBEPIOTO Tea.
Mowment cuiebl. 11nedo
CHUJIBI. Y CJIOBUSI paBHOBECHS
TBEPJIOTO TENa

18.10

bubmuoreka [JOK
https://m.edsoo.ru/ffOc41a6

15

NmMnynec MmaTepuaibHON
TOYKH, CUCTEMBI
MaTEepHaIbHBIX TOYEK.
Wmmynbe cunbl. 3aK0H
COXPAHEHHUs UMITYJIbCA.
PeakTuBHOE ABMKEHNE

23.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sHeprus
MaTEpHUaIbHOU TOUKH.
Teopema 06 usmeHeHnu
KMHETUYECKON SHEPrUu

25.10

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

17

[loTeHuunanpHas SHEPTHUsL.
[loTeHuunanpHas sHEPTrUst
ynpyro aehopMupoBaHHON
npyxuHbl. [loTeHManpHas
SHEPTHUs TeJla BOIU3U
MMOBEPXHOCTH 3E€MJIU

6.11

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

HOTCHL[I/IaJ'IBHBIe u
HEIMMOTCHIIMAJIbHBIC CHUJIBI.

8.11

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
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CBsi3b pabOTHI
HEMOTEHIINATHHBIX CHJI C
W3MEHCHHEM MEXaHHUYECKOM
SHEPTUU CHCTEMBI TEIl.
3aKOH COXpaHCHUS
MEXaHUYECKOW YHEPTUU

19

JlaGopaTopHas pabora
«HccnenoBanue cBs3u
paboThI CUIIBI C UBMEHECHHEM
MEXaHUYECKOW IHEPTUU
TeJa Ha pUMepe
pacTsDKEHUS PE3UHOBOTO
KTyTay

13.11

20

KonTponbnas pabota mo
teme «KnHemaruka.
Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKEY

15.11

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

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.
BbpoyHOBCKOE nBUXKEHHE.

Hudbdysus

20.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTtep JBUKEHUS U
B3aNMOJIECHCTBHS YaCTHI]
BemiecTBa. Monenn
CTPOEHUS Ira30B, )XUIKOCTEH
U TBEPIBIX TEI

22.11



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

23

Macca monexy:.
KonmuecTBo BeliecTna.
[Tocrosnnas ABoraapo

27.11

24

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

20.11

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

4.12

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

26

AbGcoutoTHas TeMieparypa
KakKk Mepa CpeHein
KMHETUYECKOU SHEPIUU
JIBUKEHUSI MOJIEKYJI.
YpaBHenue Menpeneena-
Kianeiipona

6.12

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

27

3akoH JlanmpToHa. ["a30BbIC
3aKOHBI

11.12

28

JlabopaTopHas pabota
«HccnenoBanue
3aBUCUMOCTH MCKIY
rapaMeTpamMu COCTOSTHUS
pa3peKeHHOTO raza»

13.12

29

H3onporiecchl B neanbHOM
rase 1 ux rpapuieckoe
Mpe/iCTaBIeHHE

18.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus

20.12

bu6mmorexa [IOK



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

TEPMOJUHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €&
n3meHeHus. Konuuectso
TEIUIOTHI U paboTa.
BnyTtpennss sueprus
OJIHOATOMHOTO UJ€aJIbHOTO

https://m.edsoo.ru/ff0c5952

rasa
bubmuorexa [JOK
31 B 25.12
HART TEILTOMEpEAaH https://m.edsoo.ru/ff0c5¢c36
VY neapHas TEI0EMKOCTD
Benrectsa. Koinuectso
32 TEIUIOTHI IIPU 27.12 Bubmzorexa LIOK
p ' https://m.edsoo.ru/ff0c5c36
Terionepeaaye.
AnmabaTHBIN mporecc
[TepBblii 3aK0H
33 TEPMOJUHAMUKHU U €T0 bu6nuoreka [IOK
IIPUMEHEHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeoOparumocTs mporeccos
34 B II I/IpO e. Bro OE SI;KOH bubmmorexa [IOK
PHPOAE. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
35 [Ipunuun nevictus u K11/ bu6mmoreka [JOK
TEIIOBOM MAIlIMHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{
37 DKOJOrH4ecKHe MpooIeMbl

TCINIOSHCPTCTUKHA
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O6o0maromuit ypok

bubmuorexa [JOK

38 M .
«Monexyipuas pusika https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKID)
KonrponsHas pabora no
39 Tteme «MonekysipHas bubmumorexa [IOK
¢uzuka. OcHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
[TapoobpazoBanue u
40 koHneHcanus. Mcnapenue u bubnmorexa LOK
' P https://m.edso0.ru/ff0c63b6
KUIIEHUE
AbcomtoTHas u
41 OTHOCHUTEJIbHAS BJIAKHOCTh bubmmorexa [JOK
. https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HacelmenHslil map
TBépnoe Teno.
Kpucramnmgeckue n
amop(HbIe Tena.
42 AHM30TPOTIHS CBOWCTB bubmorexa HOK
P https://m.edso0.ru/ff0c65f0
Kpuctamwios. JKunkue
Kkpuctaiuibl. COBpeMEHHbIE
Marepuabl
[InaBnenune u
43 KpUCTAIUIU3anus. Y 1ejabHas bubnnorexka [JOK
TEIUIOTA IUIABJICHUS. https://m.edso0.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEIIOBOTO bubnuorexa [JOK

Oaylanca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6938
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DnekTpu3anus Teil.
Dnektpuyeckuii 3apsia. [[Ba

bubmuoreka [JOK

45
BUA DJICKTPUUECKUX https://m.edsoo.ru/ffOc6bcc
3apsa0B
[IpoBOIHUKHN, TUIIEKTPUKI
46 U TIOJTyTIPOBOJIHUKU. 3aKOH bubmumorexa [IOK
COXpaHEHUS https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOT0 3apsiia
BzaumopeiictBue 3apsioB.
a7 3akoH Kynona. Toueunslit bubmmorexa [TOK
y C https://m.edsoo.ru/ffOc6ced
AJICKTPUYECKUM 3apsif
HanpsixkénnocTth
AIEKTPUUYECKOTO TOJIS.
48 ITpuHIMn cynepro3uinu bubnmorexa LOK
P yrep . https://m.edsoo.ru/ffOc6df2
AIEKTPUUECKUX MOJIEH.
JInauu HanPsKEHHOCTH
PabGoTa cui
49 3JIEKTPOCTATHYECKOTO MOJIA. bubnuotexa [JOK
Ilorennuan. PasHocThb https://m.edsoo.ru/ff0c6f00
IMOTCHIINAJIOB
[IpoBonHMKY 1
JUDJIEKTPUKH B
50 DJIEKT OfTaTI/ILIeCKOM oJje bubmorexa [JOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckas
MIPOHUIIAEMOCTb
.. b K
51 DNEeKTPOEMKOCTb. nommorexa [O

https://m.edsoo.ru/ff0c7126



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

52

OneKTpOEMKOCTb MIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOr0 KOHJIEHCaTopa

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

53

JlaGopaTopHas pabora
"U3mepenue
JIIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMn neicTBus 1
IpUMEHEHHE
KOH/ICHCATOPOB,
KOIMPOBAJILHOTO arIapara,
CTPYHHOIO IIPUHTEPA.
DneKkTpocTaTH4ecKas
3aluTa. 3a3eMieHue
3JIEKTPONIPUOOPOB

55

DNEeKTPUUIECKHH TOK,
YCIIOBHUS €T0
CYILIECTBOBAHHUSI.
[TocTostHHBIM TOK. Cuna
Toka. Hampsixenue.
ConporuBnenue. 3akOH
Oma i1 yyacTka 1enu

56

[TocnenoBarensHOE,
napajuiebHOe, CMEIIaHHOE
COETMHEHHE MPOBOTHUKOB.
JlabopaTopHas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0



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

«M3y4yeHune cMeanHoro
COCIMHEHUS PE3UCTOPOB»

57

PaboTa 1 MOITHOCTB
AJIEKTPUUECKOTO TOKA.
3axoH /[xoyins-Jlenna

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

58

3axoH Oma 111 HOJIHOMI
(3aMKHYTOM)
BJIEKTPUYECKOMN LIECTIH.
Kopotkoe 3ambikanue.
JIaboparopHast pabota
«3mepenue DJ1C
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COIPOTHUBIICHUS

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

59

OneKTpoHHas
MIPOBOJIUMOCTH TBEP/IBIX
METaJUIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS] METAIIJIOB
OT TeMITEPATYPHI.
CBepXITpoOBOIUMOCTH

60

DNEeKTPUYECKUN TOK B
Bakyyme. CBolicTBa
AIEKTPOHHBIX ITYYKOB

61

[TonynpoBOAHUKH, UX
COOCTBEHHAs M MMPUMECHas
npoBoanuMOcTh. CBOMCTBA
p—~n-miepexona.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

[TonynpoBOAHUKOBBIE
npuOOopHI

DNEeKTPUYECKHI TOK B
pacTBopax u pacriiaBax

62 ANEKTPOJIUTOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0c82ba
DNeKTpoNIUTHYECKast
Jucconuanus. JIeKTPOoIIn3
DNEeKTPUUIECKHUI TOK B
63 razax. CaMOCTOSTEIIbHBIN 1 bu6mmorexa [IOK
HECAMOCTOSITEIbHbBIN https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DnexTpuueckue nprudopsl U
YCTPOMCTBA U UX
64 [IPaKTUYECKOE IPUMEHEHHUE. bubmmorexa LOK
https://m.edsoo.ru/ffOc86fc
[IpaBuna TeXHUKU
0€e30MacHOCTH
65 O6o0mmaromuii ypok bubnuotexa [JOK
«INEKTPOITUHAMHKA) https://m.edsoo.ru/ff0c88be
KonTponbHas padota no
TeMe «DJIEeKTPOCTaTHKA.
66 ITocTostHHBIH bubmorexa HOK
. https://m.edsoo.ru/ffOc8a8a
ANEeKTpUYecKuit Tok. TOKHU B
Pa3IUYHBIX Cpeiax»
Pe3epBHbIii ypok.
67 Kontponbnas pabota mo bubmorexa HOK

Teme "DnekTpoarHamMuKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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PesepBHBIil ypoOK.

. bubnmoreka [JOK
68 Oo0maromyit ypok no 1 https://m.edsoo.ru/ff0c8f6c
TemaM 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

DJIEeKTPOHHbIE
Hdara uudposbie
N KosmuecTBo yacoB U3YYEeHUs o0pa3oBaTe/bHbIE
(]
- Tema ypoka pecypchbl
n/n yp
KonTposabHubie IIpakTuyeckue
Bcero
padoThI padoThI
[TocTosiHHBIE MAarHUTBI U UX
B3aUMO/ICHICTBHUE.
MaruuTHoe nosie. Bektop 1 bubnmnoreka [JOK
MAarHUTHON MHIYKIIUH. https://m.edsoo.ru/ff0c9778
JluHuY MarHuTHOM
WHIYKITH
MaruauTHO€ noJie
MIPOBOJIHUKA C TOKOM.
Omsir Dperena 1 bubnuoteka [JOK
P N https://m.edsoo.ru/ff0c98fe

BsaumoneiictBue
MIPOBOJHHUKOB C TOKOM
JlabopaTopHas pabota
«/3y4eHne MarHuTHOTO 1 1 bubmorexa [JOK

Y https://m.edsoo.ru/ff0c98fe
TOJISL KATYIIKH C TOKOM)
JlelicTBME€ MAarHUTHOTO
I10JIs1 Ha POBOJHUK C 1 1 bubnnorexka [JOK

TokoM. Cmta Amrepa.
JIaGoparopHas paboTa

https://m.edsoo.ru/ff0c9acO



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

«ccnenoBanue IeUCTBUS
IIOCTOSHHOI'O MarHurTa Ha
PaMKy C TOKOM

JlelicTBME MarHUTHOTO

MOJISL HA IBUKYILYROCS

3apsKEHHYIO YaCTULLY.

Cuna Jlopenna. PaGota
cuiibl JIopeHna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
nHaykuus. [IoTok BekTopa
MarHMTHON MHIYKLHUU.
O/1C nnaykumu. 3aKoH
JIEKTPOMAarHUTHOU
nHaykuuu Papanes

JIaGoparopHas paboTa
«HccnenoBanue sSBIeHUs
3JIEKTPOMArHUTHOM
VHTKIIHN

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

NunykTuBHOCTSH. SBIeHUE
camonHykuu. J1C
CaMOMHAYKIUU. DHEPIHsl
MarHUTHOTO TOJI KaTyIIKH
C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
UX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,



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

3J€KTPOMArHHUTHI,
3JIEKTPOJIBUTATEb,
YCKOPHUTEH 3JIEMEHTAPHBIX
YaCTHIl, MTHAYKITHOHHAS
rneyn

10

O6o0maromuit ypok
«MarHuTHoe 1oJe.
DNeKTpOMarHuTHast
WHTYKIHSD)

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padota no
Teme «MarHuTHoe 1moie.
DNeKTpOMarHuTHas
VHTyKIIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0Oo/IHBIE MEXaHUYECKHE
Kosie0aHus.
I'apmoHnueckue
KosebaHus. YpaBHEHUE
TrapMOHUYECKUX
koseOanuil. [IpeBpaiienue
SHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«HccnenoBanue
3aBHCHUMOCTH TTEPHO/IA
MaJIbIX KoJebaHuil rpy3a Ha
HUTH OT JUTHHBI HUTH U
MAacchl Tpy3a»

14

KonebaTenpHbIi KOHTYD.

bu6mmoreka [IOK



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

CBo0OoHbBIE
ANEKTPOMArHUTHBIC
KoJIeOaHMs B HACATBEHOM
KoJieOaTeIbHOM KOHTYPE.
AHaJIOrus MeXmy
MeXaHNYECKUMH U
ANEKTPOMATrHUTHBIMH
KoJe0aHusIMU

https://m.edsoo.ru/ffOch820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B
uJieaIbHOM KoJieOaTeIbHOM
KOHTYpe

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o
3aTyXarolluX KojaeOaHHusX.
BriHyXeHHBIE
MEXaHUYECKUe KoJaeOaHmsl.
Pesonanc. BeinyxaeHHbIE
AJEKTPOMarHUTHBIE
KoJe0aHus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepemMeHHBIH TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MOIHOCTE IEPEMEHHOIO
TOKa. AMIUIUTYTHOE U
JICHCTBYIOILEE 3HAYEHUE
CHJIBI TOKA U HaNPsKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.



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

[IpousBoxacTBo, nepenaya u
norpebieHne
3IEKTPUYECKON SHEPTUU

19

YerpolicTBo u
MPAKTUYECKOE NPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKAa, TUHUM
3JIEKTpoIepeay

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

20

DKOJIOrM4eCcKHe PUCKU TpU
IIPOU3BO/ICTBE
anekTposHepruu. Kynsrypa
UCIOJIb30BAHUSA
3JIEKTPOIHEPIUU B
ITOBCETHEBHOMW KU3HU

21

MexaHn4yecKue BOJIHBI,
YCIIOBUS PaCIIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JUTMHA
BOJHBIL. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTB 3BYyKa.
I'poMkocTh 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

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

23

ONEeKTpOMarHuTHHIE
BOJIHBI, UX CBOWMCTBA U
ckopocrtsb. [Ikana

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0



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

QJICKTPOMArdMuTHBIX BOJIH

[TpuHIMIIBI paAKOCBS3U U
TeneBuacHus. Pa3Burue

24
CPEICTB CBSI3H.
Panuonokamus
o5 KontponpHas padota bubnnoreka [HOK
«Konebanust 1 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[Ipssmonunelinoe
pacrpocTpaHeHHEe CBETa B
26 OJHOPOJHOM cpee bubmorexa [JOK
AHOPOA . peae. https://m.edsoo.ru/ffocd350
ToueuHBI HCTOYHHK CBETA.
JIyu cBera
OrtpaxeHue cBera. 3aKOHbI
97 OTPaKEHUS CBETA. bubnnoreka [JOK
[Toctpoenue n3odpaxkeHuit https://m.edsoo.ru/ffOcd4e0
B IUTIOCKOM 3€pKaJie
[Ipenomnenue cBeTa.
[TonHoE BHYTpEeHHEE
28 orpaxenue. IIpenenpHbIi bubmorexa LOK
P - ped https://m.edsoo.ru/ff0cd7f6
YTOJI TTOJTHOTO BHYTPEHHETO
OTpaKCHHUS
JlabGopaTopHas paboTta
29 «I/IsMIZ eHFI)/Ie nopKa3aTen$1 bubmiorexa LOK
P https://m.edsoo.ru/ffOcd67a
MIPEIIOMIICHUS CTEKIIa)
30 JIunsel. [Toctpoenne bubnuorexa [IOK

M300paXkeHU B JIMH3E.

https://m.edsoo.ru/ffOcddle



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

@opmyJia TOHKOM JIMH3BL.
VYBenuueHue JIuH3bI

31

JIaboparopHast pabota
«HccnenoBanne CBOMCTB
M300paKEHUH B IMH3AX)

32

Jlucriepcusi cBera.
CrnoxHbIi cocTaB 0e10ro
cgeta. L[Ber. JlabopaTopHas
pabora «Habmonenue
JMCIICPCHH CBETa»

33

WuTepdepennys cera.
Hudpaxius ceera.
JudpaxmonHas pemeéTka

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

34

[TonepedyHOCTH CBETOBBIX
BoJH. [lonmspuzanus ceera

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

35

Onrtuyeckue npuoOOpsI U
YCTPOMCTBA U YCIOBUS UX
0€301acHOr0 MPUMEHEHUS

36

['panuibl TPpUMEHUMOCTH
KJIACCUYECKOU MEXAHUKH.
[Toctynatel cnennanbHOM
TEOPUH OTHOCUTEIIBHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENHHOCTH
OOTHOBPEMCHHOCTH.
33MCI[J'ICHI/IC BPEMCHHU U
COKpall€HUEC NJIWHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42



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

OHeprus U UMILYJIbC
PENATUBUCTCKON YaCTHULIBI.

bubmuorexa [JOK

38 C I
BASH MACCRI € SHEprien 1 https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS
IOKOS
KonrponsHas pabora
39 «OnTtuka. OCHOBBI bubmuoreka [JOK
CIIeIMAIbHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTI)
®otonsl. Dopmyna
40 IInanka. DHeprusa u bubmorexa HOK
' p https://m.edsoo.ru/ffOcfel6
UMITyIIbC (POTOHA
OTKpbITHE U UCCIIEI0BAaHUE Eu6 LIOK
noOIMoTeEKa
41 ) A.
porospexra. Onbrrer https://m.edsoo.ru/ffOcffc4
I'. CroneToBa
3akonbl pororddexra.
VYpaBHeHue DiHIITEHA Eu6 LIOK
noOIMoTeKa
42 .
A otospexra https://m.edsoo.ru/ff0d015e
«KpacHas rpanuma»
¢doroaddexra
JlaBrienne cBeta. OMBITHI
43 I1. H. JIeGenena. bubmuoreka [JOK
XUMHUYECKOE IeUCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHnueckue ycTpoucTsa u

MMPAKTUICCKOC



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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IIPUMEHEHHE:

(doTorIeMeHT, POTOIATUHK,

CoJIHEeUHas OaTapes,
CBETOIHO/I

Pemenue 3agay no teme

bubmuorexa [JOK

45 6 7|
(JICMCHTRI KBAHTOBOU https://m.edsoo.ru/ff0d0302
OITHUKN
Monens atoma TomcoHa.
OmnbiTel Pesepdopaa mo
46 ACCESIHUIO 0-YaCTHI] bubnmorexa LOK
P ' https://m.edsoo.ru/ff0d091a
[Inanerapnas MoJeIb
aToma
bu6mmoreka [IOK
47 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/ff0dOafa
N3nyyenue u noriouieHue
OTOHOB MPHU IIEPEXOJIE
48 g)TOMa co ioro g OBII-[ISI bubmmorexa [IOK
g ypv https://m.edsoo.ru/ff0dOafa
SHEpTruu Ha apyroul. Buasl
CIIEKTPOB
Bomnosrle cBoiicTBa
gacTull. BonHasl ne bpoig.
49 Kopn HCK T HOI-[BOJ'II:I){OBOI\/'I Bubmorexa ITOK
pHyCKyIAp https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE 1
BBIHYKJICHHOE U3ITyYCHHE
OTtkpbiTHE Bu6 OK
50 paaroakTUBHOCTH. OIBITHI nbmorera L

Pezepdopaa no

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
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OIIPCACIICHUIO COCTaBa
PaarOaKTUBHOI'O
HU3JIYUYCHHUA

51

CaoiicTBa anbda-, bera-,
FaMMa-H&Hy‘-IeHI/ISI.
BJ'II/ISIHI/IC paI[I/IOElKTI/IBHOCTI/I
Ha JKUBBIE OPraHU3MBI

52

OTKpbITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DIEKTPOHHBIN 1
MIO3UTPOHHBIN OeTa-pacnal.
I'amma-n3nyuyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.
SnepHslil peakTop.
[Tpo6nembl, epcreKTUBEL,
JKOJIOTUYECKUE ACTIEKTBI
SIIEPHOM SHEPTETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTULIBI.
OTKpbITHE TO3UTPOHA.
Metoabl HAOIIOICHUS U
perucTpanuu
AJIEMEHTaPHBIX YACTHII.
Kpyrusiii cron
«DyHaaMEHTAIbHbIE
B3aMMO/ICHCTBHS.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



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

EnuncTBO hmzmueckoi
KapTUHBI MUPA»

55

Bup 3Bé3nHoro Heba.
Co3Be3nust, spKue 3BE31pbl,
IJIAHETBI, UX BHIMMOE
nerokenne. Conneunas
cucTeMa

56

Comaue. CoyHeunast
aKTHUBHOCTb. VICTOUYHHUK
sHeprun CoJiHIa U 3BE3]T

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
IJIaBHOU
MOCJIeI0BATEILHOCTH.
BnytpenHee cTpoeHue
3B€37. CoBpeMEHHbBIE
MIPeJICTaBICHUS O
MIPOUCXOXKACHUU U
sposrrornu CoutHIa U 3BE3T

58

Mnuneunsiii I1yTe — Hama
I'anaktuka. [lonoxenue n
nerxkeHue CoJiHila B
l'anakTuxke. ["'amakTukm.
UYEpHble ABIPHI B s11pax
rajakTUK

59

Bcenennas. PaszOeranue
rajiakTuk. Teopus




Bbonpmioro B3peiBa.
PennkroBoe uznyuenue.
MeraranakTuka

60

Heperennsie npo0iaembl
aCTPOHOMHU

61

KontponpsHas pabora
«OIJIeMEHThl aCTPOHOMUH U
acTpOPUUKI

62

O6o06maromuii ypox. Pois
(hU3UKH U ACTPOHOMHUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOM,
COITMAJIBHOM M THYCCKOM
cdepax IeaTeIbHOCTH
YyeJioBeKa

63

O6o06maromuii ypox. Poib
1 MECTO (PU3HKH U
aCTPOHOMUU B
COBPEMEHHOM HAy4YHOUI
KapTUHE MHpa

64

O6o06maromuii ypox. Poib
(bu3MUECKO TeOpHH B
(dbopmMupoBaHUU
IpEeICTaBICHUH O
¢du3nuecKoil KapTuHe MUpa

65

Oo6o0maromuit ypox.




Mecto ¢pusnaeckoi
KapTUHBI MUpa B 0011IeM
PsILy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
IPEACTaBICHUN O IPUPOAE

66

Pe3epBHblii ypok.
MarsauTHoOE T10JI€.
DJIeKTpOMarHuTHas
WHIYKUHUS

67

PesepBHblii ypok. OnTuka.
OCHOBBI cieLIMaIbHOMN
TEOPUH OTHOCUTEITHBHOCTH

68

Pesepunsiii ypok. KBanToBas
¢dusnka. DIeMEHTBI
aCTPOHOMHUU U
acTpo(U3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETHU UHTEPHET
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