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Pabouas mporpamma yuebHoro npenmeta «Dusnka» 00s3aTeIbHON MPEAMETHON 00IaCTH
«EcTecTBeHHO-HayyHbIE TPEIMETHI» pa3paboTaHa B COOTBETCTBMM C MyHKTOM 18.2.2 ®I'OC
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pabounx mporpaMMax M ONpeaeiseT OpraHu3aluio o0pa30BaTEeNIbHON AEATEIbHOCTU YUUTENS B
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46» r. bpsiHCKa.
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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CPEIHErO
oO1rero 0opazoBaHus pazpaboTaHa Ha OCHOBE TMOJOKEHUI U TpeOOBaHMI
K pe3ysibTaTaM OCBOEHHMS OCHOBHOM 00pa30oBaTElIbHOW MPOrpamMMBbl,
npeacrasieHHbix B ®I'OC COO, a Ttakke c yuérom (enepanbHOU
paboueit mporpaMMbl BOCIUTAHUS U KOHLIETIIUU MTPENOIaBaHus yueOHOro
npeamera «®dusuka» B 00pazoBarenbHbIX opraHuzanusx Poccuiickoin
®denepanuu, pean3yolUX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

CopepxaHue  mporpaMmbl MO (U3MKE  HAOpaBJICHO  Ha
(dopMHUpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa oOydarommxcs 10—
11 kmaccoB mpu oOydyeHuun ux (pusuke Ha 0A30BOM YpPOBHE Ha OCHOBE
CUCTEMHO-JIeATEeIbHOCTHOIO  mojxoda. llporpamma mo  ¢dusuke
cootBercTByeT  TpeboBanusM DPI'OC COO Kk  MmIaHUPYEMbIM
JUYHOCTHBIM, MPEAMETHBIM U METAIPEAMETHBIM pe3yJibTaTaM O0y4YeHHs,
a TaKXKe YYUTHIBAET HEOOXOJMMOCTh peaTM3alUu MEXIPEIMETHbIX
CBs3ell (M3HKM C €CTECTBEHHO-HAyYHbIMU Yy4e€OHBIMHM mpeaMeramu. B
HEl ONpeNeNsitoTCd OCHOBHBIE LEIM HW3y4eHUs (UMK Ha YpOBHE
cpenHero oOiero oOpa3oBaHUs, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
Kypca (U3MKH: JMYHOCTHBIE, MeETalpeIMEeTHbIe, MpeAMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE pe3yJbTaThl OCBOCHUS Kypca (U3UKU Ha 6a30BOM
YPOBHE, B TOM WYHCJI€ MPEAMETHBIE pE3yJbTaThl IO TroAaM
o0yJeHus;

e cojepxanue yueOHoro npeamera «duszuka» mo rogam o0yueHus.

du3rkKa Kak Hayka 0 HauboJee oOUMX 3aKOHAX MPUPOJIbI, BBICTYIIAs
B KauecTBE y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINA BKIIAJl
B cHCcTeMy 3HaHU# 00 okpyxkaromeM mupe. LkonpHBIN Kypc huU3MKU —
CUCTEMOOOPA3YIOMIMI /1JI1 €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEAMETOB,
MOCKOJIbKY (pH3MUEcCKUe 3aKOHBI JIeKAT B OCHOBE MPOIECCOB U SIBICHUM,
U3y4aeMbIX XUMHUeH, Ouosiorueid, ¢usmdyeckord reorpadueit U
actpoHomueil. Mcmonp3oBaHue M aKTHBHOE MpUMEHEHHE (U3HUECKHUX
3HAHWI OTpeeNseT XapaKTep U pa3BUTHE Pa3HOOOPA3HbIX TEXHOJIOTHH B
chepe dHEPreTUKH, TPAHCTIOPTa, OCBOCHHUSI KOCMOCA, MOJYYCHHS] HOBBIX
MaTEpHaiOB C 3aJaHHBIMU CBOMCTBAMH U Apyrux. M3yudenue duszuku
BHOCUT OCHOBHOW BKJIag B (OpMUpOBaHHE €CTECTBEHHO-HAYUYHOM
KapTUHBI MUpa oOydarommxcs, B (OPMUPOBAHUE YMEHUN MPUMEHSTH
HAyYHBIH METOJ] TIO3HAHUS TIPU  BBIIOJIHEHMH HWMHU  y4€OHBIX
UCCIICJOBAHUM.

B ocHOBy Kkypca ¢u3MKM IS YPOBHS CpPEIHETO  O0OIIero
0o0pa30BaHUs MOJIOKEH PN UAEH, KOTOpPble MOXKHO paccMaTpUBaTh Kak
MPUHLIUIIBI €0 MOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBISETCS
JIOTUYECKN 3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3eioB
(¢U3MKH, BKIIIOYAET KaK BOIPOCHI KJIACCHYECKOHM, TaK M COBPEMEHHOMN
duznKw.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEH MaTepuall Kypca
bu3ukn 00beAMHEH BOKPYr (u3nueckux Teopuil. Benymum B Kypce
ABJSIETC  (POPMHPOBAHME TPEACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTepHH, BEIIECTBE U IOJIE.



Hoes  eymanumapuzayuu. EE  peanuzanus  mpeamnosiaraet
WCIIOJIb30BAaHUE TYMAHWTAPHOTO TMOTEHIMANa (U3UYECKOW HAYKH,
OCMBICJICHUE CBSI3M Pa3BUTUSA (DU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHYCCKUMU, HPABCTBEHHBIMU U AKOJIOTUIECKUMU
npoOiemMamu.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢uzuku mpeamnosaraet
3HAKOMCTBO C IIHPOKHUM KPYrOM TEXHHYECKUX M TEXHOJOTHYCCKHUX
IIPUIIOKEHU N U3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoesa  sxonoeuzayuu  peanusyercss TMOCPEACTBOM  BBEICHHUS
AJIEMEHTOB COJICPIKAHMS, ITOCBAMEHHBIX HKOJOTHYECKUM IpodieMaM
COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C Pa3BUTUEM TEXHUKH U TEXHOJOTHH,
a Takxe oOCyXJIeHMs MPOoOJIEM PallMOHATBHOTO MPUPOIOIOIH30BAHUS U
HKOJIOTMYECKOM 0€30MMacHOCTH.

CTep)XKHEBBIMH DJIEMEHTaMHM Kypca (U3MKH Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl SIBISIIOTCS (Qu3nyeckue Teopuu (hopMupoBaHUe
NpeACTaBICHUNA O CTPYKTYpEe MOCTPOCHUSI (PUBHUECKON TEOpUHU, POJU
(GyHIaMEHTAIbHBIX  3aKOHOB W  MPUHIMIIOB B  COBPEMEHHBIX
NPEJICTABJICHUSAX O TPHPOJE, TPaHUIAX NPUMCHUMOCTH TECOPHH, IS
OIMCAaHMSI €CTECTBCHHO-HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN MOAX0/ B Kypce (DM3UKH pean3yercs
IPEX/Ie BCETO 3a CYET OpraHU3alMU SKCIEPUMEHTATILHON JESTEIbHOCTU
oOyuarommxcsa. s 6a3oBoro ypoBHS Kypca GU3HKH — 3TO
UCIIOJIb30BaHUE CUCTEMBI (bpOHTAIILHBIX KpaTKOBPEMEHHBIX
AKCIIEPUMEHTOB W Ja0OpaTOPHBIX paboT, KOTOpble B MpOrpamMme Io
¢usnke 0ObENUHEHbI B OONIMN CIHUCOK YYEHHYECKUX MPAKTUUYECKUX
pabotr. BeieneHue B yka3aHHOM TepeuHe J1abopaTopHbIX padoT,
IPOBOAMMBIX [IJII KOHTPOJISI U OLEHKH, OCYIIECTBISETCS YYaCTHHUKAMU
00pa3oBaTeIBLHOrO MPOIEecca UCXOS U3 0COOCHHOCTEN TUIAHUPOBAHUSA U
ocHaieHus kabunera ¢usuku. [Ipu sToM oOecrieuuBaeTcs OBIAJICHUE
OOy4JaromMUMHUCS  YMEHUSMH TPOBOJUTH KOCBEHHBIE  H3MEpPEHUS,
UCCJIEIOBAaHUS 3aBUCHUMOCTEH (PU3NYECKHX BEJIMYUH M TIOCTAaHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonpimoe BHMMaHME  yIeNSETCSs ~ PEIICHUIO  PacyE€THBIX U
KayeCTBEHHbIX 3adad. [Ipm 3TOM 1Isi pacu€THBIX 3aa4 TPUOPUTETOM
SBISIIOTCS  3aJlaud  C  SBHO  3QJaHHOM  (PU3MUYECKOW  MOJEIbIo,
MO3BOJISTIONTNE TPUMEHSITh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJTHOTO paszfeia Kypca, Tak ¥ MHTETPUPYs 3HAHUSA U3 PA3HBIX Pa3JeiioB.
JIist  KauecTBEHHBIX 3ajady MPUOPUTETOM SBIAIOTCS 3aJaHUs  Ha
OOBsSICHEHHE TIPOTEKaHUA (U3MYECKUX SBICHUA © TPOILECCOB B
OKpY’Karolel »Ku3HHM, TpeOyrolue BbIOOpa (PU3MUECKON MOMENIH IS
CUTYaIlUH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeboBanusamu PI'OC COO k martepuasbHO-
TEXHHYECKOMY oOOecreueHnto y4eOHOTO Tporecca 0a30BbI ypOBEHb
Kypca (U3MKH Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS JOHKECH
M3y4aThCsl B YCIOBUAX MPEIMETHOTO KabWHeTa (PU3WKHU WIIM B YCIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.
B xabunere ¢u3ukm AODKHO OBITh HEOOXOaMMoe JiabopaTOpHOE
o0opyaoBaHWE 711 BBIMIOJHEHHS YKa3aHHBIX B MporpamMMme 1o (usmke
YICHUYECKUX MPAKTUYECKUX pabor u JIEMOHCTPAITMOHHOE
00opyaoBaHHE.



JlemoHCTpalmoHHOE 000pyI0BaHuE (GOPMUPYETCS B COOTBETCTBUU
C MPUHLUUIIOM MHUHUMAIBHOM  JOCTATOYHOCTHU U  0OECIEeUMBAET
MIOCTAHOBKY TMEPEYUCICHHBIX B IMporpaMme MO (U3HKE KIIOYEBbIX
JEMOHCTpAUUi I HUCCIEAOBaHUS M3Yy4aeMbIX SIBICHUN M IPOILECCOB,
SMIIUPUYECKUX U (PYHIAMEHTaNbHBIX 3aKOHOB, HX TEXHMYECKHUX
IIPUMEHEHUM.

JlaboparopHoe o0O0OpynOBaHUE [JIsi YYCHUYECKUX MPAKTUUECKHUX
pabor dopmupyercs B BHAE TEMaTUYECKUX  KOMIUIEKTOB U
oOecreynBaeTcs B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOYyYarOIIMXCS.
TemaTnueckue KOMIUIEKTHI JJAOOPATOPHOTO 00OPYI0BAHUS TOJKHBI OBITH
NOCTPOECHBI Ha KOMIUIEKCHOM HMCIOJIb30BaHUU aHAJIOTOBBIX U LU(PPOBBIX
npuOOpoOB, a TAKKE KOMIIBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJE
U (POBBIX JIA0OPATOPHIA.

OCHOBHBIMM 1I€JIIMM M3yueHHUs (u3uku B oOuieM oOpa3oBaHUU
SBJISIFOTCSL:

e (opmupoBaHue uHTEpeca U CTpEeMJICHUS OOydYaromuxcs K

HAYYHOMY M3yUYEHHUIO PUPOJIbI, PA3BUTHE UX UHTEIIEKTYaTbHBIX
Y TBOPYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEJCTABICHUM O HAy4YHOM METOJIe IO3HAHUA U
dbopmMupoBaHue MCCJIEI0BATEIBCKOTO OTHOIICHHUS K
OKPYXAIOIIUM SIBIICHUSM;

e (opmMupoBaHHEe Hay4HOrO MHPOBO33PEHHsSI Kak pe3ysbTara
U3Y4YeHHs] OCHOB CTPOEHHUs MaTepuu H (QyHIaMEHTAIbHBIX
3aKOHOB (PU3UKHU;

e (opmupoBaHue yMEeHMI OOBSCHATDH SIBJICHUS C MCIOJIb30BAaHUEM
(du3MUeCcKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue TpenCTaBICHUNA O poiu (PU3UKKU AJIA Pa3BUTHUA
JIPYTUX €CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHue 3THX Iiesiei 00ecTeunBaeTcsl pelIeHuEM CIIeTyIOIINX
3a/iay B IMpoliecce U3yueHus: Kypca GU3MKU Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHUs:

e TMPUOOPETCHHUE CHUCTEMBl 3HAaHMK 00 O0O0mUX (UINIECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUAX, BKJIIOYAs MEXAHUKY,
MOJICKYJSIPHYIO (DU3UKY, DJICKTPOJIMHAMUKY, KBAHTOBYIO (DH3UKY
U DJIEMEHTHI aCTPO(PU3UKH;

e (opmMupoBaHHEe YyMEHHI MPUMEHSATH TEOPETHUECKHE 3HAHUS IS
00BsiCHeHHUS (PU3NYECKUX SIBICHHUI B MPUPOJIEC W JJIs MPUHSATHS
IIPAKTUYECKUX PEUICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEHHME CIIOCOOOB pELIEHHs pPa3IMYHbIX 3aJad C SBHO
3alaHHON (PU3MYECKO MOMENblo, 3a7ad, IO0JPa3yMEBAIOIINX
CaMOCTOSATETILHOE CO37aHuEe (DU3UYECKON MOJENH, aJeKBATHON
YCIIOBUSM 3a/1a4H;

e TMOHMUMaHWE (PUBNYECKUX OCHOB U TIPHUHIIMIIOB JEHCTBUSA
TEXHUYECKUX YCTPOMCTB M TEXHOJOIMYECKUX IPOLECCOB, HX
BJIMSIHUSL HA OKPYXKAIOLYIO CPENY;

e OBJAJCHHE METOJAMH CaMOCTOATEJIBHOIO IUIAHUPOBAHUS U
OpOBEIEHUs  (PU3MYECKUX  SKCIEPUMEHTOB, aHaiu3a U
UHTEpOpeTalud HHQOpPMAIMK, ONpEeAeNIeHUs JOCTOBEPHOCTHU
MOJIYYEHHOI'0 pe3yJbTaTa;

e CO3JaHME YyCJIOBUM [JJs Pa3BUTHUS YMEHUM  IPOEKTHO-
HCCIIEI0BATENBCKOM, TBOPUECKON AEATENBHOCTH.



Ha wusyuenune ¢usuku (0a30BbIi ypOBEHb) HAa YpPOBHE CPEIHErO
oOmero obpazoanus orBoautcs 136 yacos: B 10 kmacce — 68 yacos (2
yaca B HeJielnto), B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme no (hU3uke nepeyeHb JadopaTOpHbIX
U TIPAKTUYECKUX paboOT SBISETCS PEKOMEHIOBAHHBIM, YUYHTENb JETacT
BBIOOp MpOBEACHUS JIA0OPAaTOPHBIX pabOT M ONBITOB C YYETOM
WHINBHU1YaJIbHBIX 0coOeHHOCTEM 00yyaromuxcs.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

Oduzuka — Hayka O npuponae. HayyHble MeTOABI NO3HAHUSA
OKpyXaromero Mwupa. Ponp dkcnepuMeHTa M TEOpUM B IIPOLECCE
MO3HAHUS MPUPOJBL. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SBJIEHUH M TmpoueccoB. Hayunbie
runore3pl. PuU3NYecKue 3aKOHbBI U TEOpUM. |'paHuUIbl IPUMEHUMOCTH
¢uznuecknx 3aKoHOB. [IpUHIUIT COOTBETCTBUS.

Ponb u mecto ¢usuku B (HOpMUPOBAHHH COBPEMEHHOM HAYYHOMU
KApTUHBI MUPA, B IPAKTUYECKOUN ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AHanorosble u  1udpoBbIe U3MEPUTEIIbHBIE npuOopHl,
KOMIIBIOTEPHBIE TaTUYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe JBMkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO
nerkenus. Cucrema orcuéra. Tpaekropus.

ITepemenienne, CKOpoCTh  (CpelHsIi  CKOPOCTb, MTIHOBEHHas
CKOPOCTh) M YCKOPEHHE MAaTepHAIbHOW TOUYKH, MX MPOEKIIMU Ha OCHU
cuctembl koopauHat. CloXKeHre MEPEMEILICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE TMPSAMOJMHEUHOE JIBUYKCHHUE.
I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U
NepeMENICHUs] MaTepUAILHON TOYKUA OT BPEMEHH.

CBoboaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonmHeitHoe nBmkeHue. [[BUKEHUE MATEPUAIBHOW TOYKH I10
OKPYKHOCTU C TOCTOSIHHOM IO MOJYJIIO CKOPOCTHIO. YTJI0Basi CKOPOCTh,
JIMHEWHAs CKOPOCTb. [Tepuon 151 yacToTa oOparreHus.
IleHTpOCTPEMUTEILHOE YCKOPEHHUE.

TexHu4yecknue  yCTpOMCTBA W IPAKTUYECKOE  IPUMEHCHUE:
CIIUJIOMETP, ABMKEHUE CHAPSIAOB, LIETTHBIE U PEMEHHBIC MTEpEaauH.

Jlemoncmpayuu

Mogenb cuUCTeMBl OTCYE€Ta, WUIIOCTPAIU KHUHEMATHYECKUX
XapaKTEPUCTUK JBUKECHUSL.

[Ipeobpa3oBaHne  JBMIKCHHA C  HMCIOJB30BAHHEM  IMPOCTHIX
MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne nBmxeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY
Y TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

HanpagneHnne ckopocTy pu ABUKEHUHU 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOIO JBHXKEHHSI C LEIbIO ONpPEACICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUSI MEXKAY IMYTSIMH, TPOUAECHHBIMH TEJIOM
32 MOCIENOBATEIbHBIE  PABHBIE  IMPOMEXKYTKHM  BPEMEHM  NPU
PaBHOYCKOPEHHOM JBWKEHUHU C HAYAJIbHOU CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHne nBMKEHHS MapuKa B BA3KOU )KUIKOCTH.



N3yuenue nBuxkeHus Tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutTenbHOCTU ['anmunesa. Ilepseii 3akoH HbroTOHA.
NHeprymanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpuHuun cynepno3unuu cui. Bropoil 3akoH
HerotoHa ps marepuanbHOM TOYKM. Tpetui 3akoH HeroTrona s
MaTepUaIbHbIX TOUECK.

3akoH BcemupHoro TaroreHusa. Cuia  Tsxectu.  llepBas
KOCMHUYECKasA CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKOJIbXeHUs, KaudeHus). Cuia
Tpenus. Cyxoe TpeHue. Cuna TpeHUs! CKOJIbXEHUS U CUJIa TPEHUS MOKOSI.
Koadppunment tpenus. Cwna conpoTUBIICHUS TpPH JBWKCHUU Telia B
KUJIKOCTHU WJIU Ta3e.

[TocTtynaTenpHOE M BpallaTeIbHOE JBUXKEHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT cuJIbl OTHOCHUTEJIBHO OCH BpauleHus. I[lmeuo cuiebl.
YcioBust paBHOBECHS TBEPAOTO TENA.

TexHuueckue  yCTpOHMCTBA M MPAKTUUECKOE  MNPUMEHEHUE:
MOAUIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIVH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoit 3akon HeroToHa.

Hsmepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydenne nBuxeHns OpycKa 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHWJ YHNPYIOCTH, BO3HHUKAIOIIMX B
IPY>KUHE B pe3UNHOBOM 00paslie, OT uX JepopMaliuu.

HccnenoBanue yciaoBUM paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh
BpAaILCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NMnynbec MarepuanbHOM TOUYKHM (T€Nla), CUCTEMbl MaTepHUaIbHBIX
ToueK. VIMITyIbC CUIIBI U UBMEHEHUE UMITYJIbca Tella. 3aKOH COXPaHEHHUS
nMIyJibca. PeakTuBHOE IBUKEHHUE.

PaGota cuibl. MOIITHOCTD CHJTBI.

Kunernueckast »Heprus MaTepHalbHOW TOYKW. Teopema 00
W3MEHEHUN KUHETHYECKON YHEPIUU.

[TorenumanbHas sHeprusd. [loTeHnuWanbHass H>HEpPrust ynpyro
nehopMHUpOBaHHON TpyXuHBL. [loTeHIManbHAs HEPrusi Tena BOIM3H
MOBEPXHOCTH 3EMIJIH.

[loTeHnmanpaple W HEMOTCHIHMANbHBIE CHIBL. CBs3b pabOTHI
HEMOTCHUNAIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKOW SHEPTUH CUCTEMBI
TeJI. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuyeckue yCcTpoNCTBA U IMPAKTUYECKOE NPUMEHEHHUE: BOJOMET,
KOIED, NPYKUHHBIN ITUCTOJIET, ABUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxtuBHOE BUXKEHUE.

[lepexoa MOTEHUMATBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue aOCONIOTHO HEYNpPyroro yjaapa ¢ TOMOIIBIO JABYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHHYECKOU
DHEPIUH TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekysipHasi pU3NKa U1 TEPMOAMHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TMOJOXKEHHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUU U UX
onbITHOE 00ocHOBaHue. bpoyHoBckoe aBmxkenue. Huddysus. Xapakrep
JIBW)KEHUS W B3aUMOJICHMCTBHUSI 4YacTHUIl BellecTBa. Mojaenu CTpoeHus
ra3oB, XUJAKOCTEH M TBEPABIX TN M OOBSICHCHHE CBOMCTB BEIEeCTBAa Ha
OCHOBE J3THX Mojeneild. Macca u pasmepsl Mojekyd. KommdecTBo
BemiecTBa. [locTtosiHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkana
temnepatyp Llenbcus.

Mogenbs uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KUHETUYECKON TEOpUHU MJealbHOro raza. AOCONIIOTHAs TeMIeparypa Kak
Mepa CpeAHEHd KHHETHYECKOM HSHEPIHMHM TEIUIOBOIO [BUKEHUS YaCTHIL
raza. lllxama temneparyp KenbBuHa. ['a30Bbie 3aKkOHBI. YpaBHECHHUE
MenpaeneeBa—Kianeiipona. 3akon JlansToHa. M30mponeccsl B uaeaibHOM
raze ¢ TIOCTOSHHBIM  KOJIMYECTBOM  BemiecTBa. ['paduyeckoe
Ipe/ICTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

TexHu4yecknue  yCTpOMCTBA W IPAKTUYECKOE  IPUMEHECHUE:
TepMoMeETp, OapomeTp.

Jlemoncmpayuu

OnbITel, AOKa3bIBAIOUIME JUCKPETHOE CTPOEHUE  BEUIECTBA,
dboTorpaduu MOJIEKYJl OPraHMIECKUX COSTUHEHHUH.

OmnbIiTel 0 U Gy3un )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mogens onbita IITepHa.

OnbIThl, [10KAa3bIBAIONIME CYIIECTBOBAHUE MEKMOJEKYISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, wmrocTpupyromas MpUpoAy [aBICHUS Ta3a HA CTEHKH
cocyna.

OnbIThl, WUTIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS HIEAIBHOTO
rasa, U30MpoOLECCHI.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3JyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE
n3MepeHuit 00bEMa KOMHATBI, JABJICHUS M TEMIIEPATyphbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKJIY [apaMEeTpaMu COCTOSIHUSA
Pa3peKEHHOrO Tra3a.

Tema 2. Ocnoebl mepmoounamuxu

TepMoanHamuyeckas cucTeMa. BayTpenHss JHEPrus
TEPMOJMHAMHUYECKON cUCTeMbl U criocoObl €€ n3MeHeHus. KomnuectBo



TEIJIOTHl U paboTa. BHYTpeHHssi SHEprus OJHOATOMHOIO HACaIbHOTO
raza. Buasl Tennonepenayun: TEMIONPOBOAHOCTb, KOHBEKIUS, U3IYUYECHHUE.
VYnenpHasg TEINIOEMKOCTH  BEIIECTBA. KOIMYECTBO TEIJIOTHI  IIPU
TerIonepeaaye.

[lonssTue 06  aamabatHoM  mpomecce.  IlepBbiii  3akoH
TepMOJUHAMUKHU. [IpuMeHeHHe mepBOro 3aKkoHAa TEPMOAMHAMHUKH K
u3onpoueccam. ['papuueckas uaTepnperanus padoThl rasa.

Bropoii 3akoH TepmoauHamukd. HeoOpaTMMoOCTh MpPOLECCOB B
MpUpPOJE.

TemnoBble MamuHbl. [IpUHOMIIBI JEUCTBUS TEIUIOBBIX MAIIKH.
[IpeoOpazoBanusi H»HEpruM B TEIUIOBBIX MamuHaX. Koadduiument
MOJIE3HOrO JAehcTBUSA TemioBo wmamubbl. [ukn KapHo wu  ero
KOd(OPUIIMEHT TIOJE3HOTO0  JIEUCTBUSA. DKOJOTHYECKHE  MPOOJIEMBbI
TEIIOPHEPTETUKHU.

TexHuueckue yCcTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: IBUTATEIIb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Llemoncmpayuu

N3meHneHne BHYTpeHHEW SHEpPruu Teja MPU COBEPIICHUU PAOOTHI:
BbUIET MPOOKM W3 OYTBUIKM TIOJ JICMCTBHEM CXKAaTOTO BO3]YyXa,
HarpeBanue d¢upa B  JIATYHHOW  TpyOke  TyTéM  TpeHuUs
(BuCOIEMOHCTpAIIHS ).

N3MeHenne BHYTpeHHEW »SHeprum (TeMmepaTypbl) Tena MOpH
TEeIIonepeiaye.

OnpIT O aabaTHOMY PACUIUPEHUIO BO3/IyXa (OMBIT C BO3YIIHBIM
OTHUBOM ).

Mopenu mapoBoil TypOWHBI, IBUTATENss BHYTPEHHETO CTOpaHMs,
PEaKTUBHOIO JIBUTATEIIA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TeMI0EMKOCTH.

Tema 3. Acpecamnuie cocmosanusa eeuwjecmea. Pazoevle nepexoonl

[TapooOpazoBanne © KOHJEHcalus. licmapeHne u KUIIEHUE.
AOCOIOTHAsE U OTHOCHUTEINIbHAS BIaKHOCTh BO3ayXa. HacklmeHHsiit map.
VYaenbHass TemiuoTa MapooOpa3oBaHUA. 3aBUCUMOCTh TEMIIEpPaTypPhI
KUIIEHUS OT TaBJICHUSI.

Trépnoe Teno. Kpuctammuueckue u amopdHbIC Tena. AHU30TPOIIHS
CBOMCTB KpucTaiuioB. JKunkue kpucrtamibl. COBpEMEHHBIE MaTEpHAb.
[InaBnenne w KpucTaUIM3aUMUA. YJIEJIbHAsA TEIUIOTA IUIABJICHUS.
CyOnumarnus.

YpaBHeHHE TEMIOBOI0 OanaHca.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  NPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP, KaJIOPUMETP, TEXHOJOTHH IIOJYYCHHS
COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHCJIE€ HAHOMAaTEpUaJOB, W
HAaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenune npy noHM>XKEHHOM J1aBJICHUH.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronennie HarpeBaHWss W TUIABJIICHHS  KPUCTAJUIMYECKOTO
BEILIECTBA.

JleMOHCTpanys KpUCTalIOB.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



I/ISMCpCHI/Ie OTHOCHUTEIBbHOM BIIAXKHOCTH BO3ayXa.

Pasznen 4. DieKTpoAHHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpu3auus  Tell.  OIJEKTpUYeckui  3apsan. JlBa  Buza

IEKTPUYECKUX 3aps/I0B. [IpoBoHMKH, JIUBIEKTPUKU 17§
IIOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS DIEKTPUUECKOrO 3apsiaa.
B3aumopenicreue  3apsnoB. 3akoH  Kynona. ToueyHsbIit

AJEKTPUYECKUN  3apsi.  JieKkTpuueckoe mnose.  Hanpsok€HHOCTH
AJEKTpUYECKOro noiisd. I[IpuHuun cynepro3suuuu 3JIEKTPUUECKUX IOJIEH.
JIvHuY HaTIPSKEHHOCTH DJIEKTPUUYECKOTO TTOJIA.

PabGora cun snekrpocraruueckoro mnoss. [lorenmuan. PasHoctb
NOTEHUHANOB. [IpOBOJHUKM W AUAIEKTPUKU B 3JIEKTPOCTATUUECKOM
nosie. /[usnexkrpruyeckas IpOHUIAEMOCTb.

OnektpoéMkocTh.  KonzaeHcartop.  DJEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO KOHJIEHCATOpa.

TexHuueckue  yCTpOHMCTBA M MPAKTUUECKOE  MNPUMEHEHHUE:
ANEKTPOCKOI, 3JIEKTPOMETpP, SJIEKTPOCTATHUYECKash 3alluTa, 3a3€MIICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMHUPOBAIBHBIN ammapaT, CTPYHHBIN
MIPUHTED.

Llemoncmpayuu

Y CTpOoNCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThyecKas 3anuTa.

JIM2IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  BJIEKTPOEMKOCTH  IUIOCKOTO  KOHJEHcaropa OT
IUIOIIAAN IUIACTHH, PACCTOSHUS MEXAY HUMH U JIUIJIEKTPUYECKOU
IIPOHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpudeckuii mok. Toku ¢ paziuunvix
cpeoax

DONEeKTPUYECKU TOK. YCJIOBHUSl CYIIECTBOBAHUS SJIEKTPUUECKOTO
toka. Uctounuku Toka. Cuna Toka. ITocTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE  CONPOTUBIEHUE.  YIEIBHOE  CONPOTHUBIICHHE
BeectBa. llocienoBarensHoe, nmapamienbHOE, CMEIIAHHOE COECIVHEHUE
MIPOBOJHUKOB.

PaGota snextpuyeckoro Toka. 3akoH [[xoymns—Jlenma. MouiHocTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBWKYIAsl CUJla U BHYTPEHHEE COMPOTUBICHUE UCTOYHHUKA
Toka. 3akoH OMa sl TOJHOW (3aMKHYTOM) 3JEKTPUYECKOW IEIHU.
KopoTkoe 3ambikanue.

DNEeKTpOHHAs] MPOBOAUMOCTh TBEPABIX METALUIOB. 3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[lonynpoBoguuku. CoOOCTBEHHas W NpPHUMECHas MPOBOJUMOCTb
moynpoBogHUKOB. CBolicTBa p—N-mepexoxa. I[lomynpoBOIHHMKOBEIE
pUOOPBHI.

ONEKTpUYECKUA TOK B pacTBOpax M pacIulaBax 3JIEKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DIJIEKTpUYECKU  TOK B Trasax. CamMOCTOSITENIBHBINT U
HECaMOCTOATENbHBIN pa3psa. Monnus. [lnazma.

TexHuueckue  yCTpOMCTBA M IIPAKTUYECKOE  IPUMEHEHUE:
aMIIepMeETp, BOJIbTMETP, peocrTar, VMCTOYHUKH TOKa,
AJIEKTpOHArpeBaTesibHble MPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHbId JHOJ, TEPMUCTOPBI U
(doTope3ncTopsl, NOTYNPOBOAHUKOBBIN 1HO/I, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCHMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHHUKOB OT
JUTMHBI, TUTOIIaAN TONIEPEYHOI0 CEYEHHS U MaTepuaa.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe  u3MepeHHe  SIEKTPOABMXKyIIeW  cuibl.  KopoTkoe
3aMbIKAaHHE TaJIbBAaHUYECKOTO DJJEMEHTAa U OLEHKAa BHYTPEHHETO
CONPOTHUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue »IeKTpOABIKYLIEW CHIIBI HMCTOYHHKA TOKA M €ro
BHYTPEHHETO CONPOTUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢wu3uku 0Oa3oBoro ypoBHa B 10 kiacce
OCYLIECTBIIIETCS C YUYETOM COJEPKATEIbHBIX MEKIPEAMETHBIX CBSA3EU C
KypcamH MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemnvle nowsmusi, CBSI3aHHBIE C M3YyYEHUEM METOOB
HAyYHOTO TIO3HAHUS: SIBIICHWE, HAY4YHBIM (akT, Tumnoresa, pusmdeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
MOJIEJIb, U3MEPEHHUE.

Mamemamuxka: pelieHre CUCTEMbl YPaBHEHHUI, TMHEHHAs (YHKITHS,
napabona, runepOona, ux rpa@uKd M CBOWCTBA, TPUTOHOMETPUUYECKUE
(yHKIMHM:  CHHYC, KOCHUHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECCTBO, BEKTOPBI M HUX MPOCKIHMM HAa OCHU
KOOPJAMHAT, CIIOKEHHUE BEKTOPOB.

bBuonocus: mexannyeckoe MBWKEHUE B )KUBOU mpupoje, nuddysus,
OCMOC, TEIJIOOOMEH JKUBBIX OpPraHU3MOB (BHIBI TEIUIONEpEauH,
TEIUIOBOE PABHOBECUE), JIEKTPUUECKHUE SBJICHUS B )KUBOM IPUPOJE.

Xumus: JOUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB H
MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHas Macca, TEIUIOBBIE CBOMCTBA
TBEPABIX TeJ, )KUIKOCTEM M ra3oB, DJIEKTPUYECKUE CBOMCTBA METAILIOB,
ANEKTPOJIUTHYECKAS TUCCOLIMALINS, TaTbBAHUKA.

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



Texnonoeus: mpeoOpa3oBaHWE JIBIDKEHUHW C  HUCIOJB30BAaHHEM
MEXaHNU3MOB, YYET TPEHHUS B TEXHHUKE, NOAIIMIIHUKH, HCIIOJIb30BaHUE
3aKOHA COXpPAHEHHUs UMITyJIbca B TEXHHUKE (pakeTa, BOAOMET U JpYyrue),
JBUTaTE]Ib BHYTPEHHErO0 CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOAWIBHUK, KOHJIWLHMOHEP, TEXHOJOTUM IIOJYYEHHUSI COBPEMEHHBIX
MaTepuagoB, B TOM 4YHUCJIE HAHOMATEpUAJIOB, W HAHOTEXHOJOTHWH,
AIEKTPOCTAaTUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB, KCEPOKC,
CTPYUHBIN HIpUHTED, DJIEKTPOHATIPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHaAs UHOYKYUA

[TocTositHHBIE MarHuUTHl. B3auMojeHcTBUE MOCTOSIHHBIX MAarHHMTOB.
MarnutHoe mone.  Bekrtop  mMarHutHOM — uMHAyKuuu.  [IpuHIUnD
CYNEeprO3UIMA MArHUTHBIX moJied. JIMHMM MarHuTHOW WHIYKIIUH.
Kaptuna nuHMi MarHUTHON WHYKIIMH TI0JISI TIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie IPOBOJHUKA ¢ TOKOM. KapThHa TUHUN WHIYKIIUH
MAarHuTHOTO TOJIs JJIMHHOTO TPSIMOTO TIPOBOJHHUKA W 3aMKHYTOTO
KOJBIIEBOTO TMPOBOJHUKA, KaTymku ¢ TokoM. OmnbeiT 3pcrena.
B3anmoselicTBue MpoBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJb U HAIIPABJICHHE.

Cuia Jlopenua, e€ MOAyb U HampaBieHue. JIBUKEHHE 3apsKeHHOM
YacTHIIBI B OJTHOPOJIHOM MarHuTHOM 1osie. Pabota cuibl Jlopenria.

SBneHne  3neKTpOMarHUTHOM  MHAyknuu. IloTrok  BekTopa
MAarHUTHOM WHIYKIHWHU. OJEKTPOJABIXKYIAsl CUJIa HWHIAYKUWHA. 3aKOH
ANEKTpOMarHuTHoOM nHaykunu dapanes.

BuxpeBoe anekTpuueckoe mosie.  DJIEKTPOABUIKYIAs  Ccuia
UHIYKUAU B MPOBOJHUKE, ABUKYIIEMCS MOCTYIATEIbHO B OJHOPOJIHOM
MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIIEHME CAMOMHAYKUUU. OIEKTPOIBHKYLIAS
cuja CaMOMHIYKIIHH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuuecknue  yCTpOMCTBA M IPAKTUYECKOE  NPUMEHEHUE:

MOCTOSIHHBIE MAarHuTBhI, AJIEKTPOMATHUTHI, BJICKTPOJBUTATEIb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHUL, UHAYKIIMOHHAS EYb.
Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TOJISL.

B3aumopericTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIoOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE PNEKTPOMArHUTHOW UHAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh 3JICKTPOABWKYIIEH CHJIBI HWHAYKIAH OT CKOPOCTH
W3MEHEHUS MarHUTHOTO MTOTOKA.

SIBiIeHME CaMOUHIYKIIVH.



Yuenuueckuii skcnepumenm, rabopamophsie pabomoi

N3ydyeHrne MarHuTHOrO MOJISl KaTYIIKH C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.
UccnenoBanue sSBI€HUS 3EKTPOMArHUTHON UHIYKIIUU.

Pa3gea 5. Koiebanus M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEOAHUA

Konebarenpuas cucrtema. CBOOOIHBIE MEXaHUYECKHE KOJICOAHUS.
INapmonunueckue konebanusa. Ilepuosn, wacrora, ammuTtyna u ¢asa
koneOanuii. I[lpyXuHHBIH MasTHUK. MareMaTU4eCKuid  MasiTHUK.
YpaBHeHHE TapMOHHMYECKUX KojiebaHuii. [IpeBparieHue sHepruu mpu
rapMOHUYECKUX KOJIeOaHUSIX.

KonebarenpHbIit KOHTYD. CBoOOIHEIE AJIEKTPOMArHUTHBIE
KoJeOaHus B WJACAIHHOM KoJie0aTeTbHOM KOHTYpe. AHAJIOTUS MEXITy
MEXaHUYECKUMU U DJICKTPOMAarHUTHBIMU KoJjeOaHusmu. dDopmyna
Tomcona. 3akoH COXpaHEHUsI DHEPTrUU B HJACAIHBHOM KO0JIEOATEIbHOM

KOHTYDE.
[IpencraBienne o 3aTyXawIUX KojeOaHUsX. BbIHyXaeHHbIE
MEXaHUYECKUE Kosie0aHus. Pe3onanc. BrinyxneHHbie

AJIEKTPOMArHUTHBIE KOJeOaHusI.

Ilepemennslii Tok. CHHYCOUIaNbHBIA IEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIUTYJTHOE U JEHCTBYIOIIEE 3HAUYECHUE CHUIIBI TOKA
Y HaNpsIKEHUS.

Tpancdopmarop. I[lpousBoacTBo, mepenaya u  moTpebieHUe
ANEKTPUYECKOW DHEPrUU. OIKOJOTMUECKHME PHUCKU TpPU MPOU3BOJICTBE
anekTpodHepruv. KynbTypa  HCHONIB30BaHUs — BJIEKTPOIHEPTUM B
IIOBCETHEBHOM KU3HMU.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  NPUMEHEHUE:
JJIEKTPUYECKUN  3BOHOK, TE€HEpaTop IMEPEMEHHOIO TOKA, JIMHUU
3JIEKTpoIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoiebaTeIbHON CUCTEMBI (TIPYKUHHBIN
WM MAaTEMATHYECKUU MAsITHUK).

Ha6monenne 3aTyxaronmx KoiaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaHUT.

Ha6monenue peonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuunorpaMMbsl  (3aBUCUMOCTH CWJIBL TOKAa M HAIpPSKEHUS OT
BPEMEHU) JIJIs1 DJICKTPOMArHUTHBIX KOJICOaHHIA.

Pe3onanc 1npu mocinenoBaTEIbHOM — COEAMHEHUM  PE3UCTOPA,
KaTyIIKA HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JTMHUY 3IEKTPOIIEpEaAUH.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

HccnenoBanne 3aBUCMMOCTH MEPUOJIA MaJbIX KoJieOaHUI rpy3a Ha
HUTH OT JJIMHBI HUTU U MAaCChI IPy3a.

HccnenoBanne nepeMEHHOIO0 TOKa B LENU W3 IOCIEA0BATEIIHHO
COEIMHEHHBIX KOHJICHCATOPA, KATYIIKNA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMacHuUmMHbLe 60JIHbL

Mexannyeckue BOJHBI, YCIOBUA pacnpocTtpa”HeHus. llepuon.
CkopoCcTh pacnpocTpaHeHuss W JUIMHA BOJHBL.  [lomepeuHble u



MpoAOJbHbIE BOJHBL. MHTepdepenuuss u audpakuus MEXaHHUUECKUX
BOJIH.

3Byk. Ckopoctb 3Byka. I'poMkocTh 3Byka. Breicora ToHa. TemOp
3BYKa.

DIIEKTPOMArHUTHBIE BOJIHBI. YcnoBus M3JTy4YCHUS
AIIEKTPOMArHUTHBIX BOJH. B3ammuas opuenrauus BekropoB E, B, V B
ANEKTPOMArHuTHOM  BoiHE. (CBOWMCTBAa  BJIEKTPOMATrHUTHBIX  BOJIH:
OTpakeHHe, MpeIoOMIICHUE, MOJApU3alus, AUPpaKuus, UHTEpPEpeHILIHs.
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 371eKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 37IeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBS3U U TeNEBUACHUS. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEeIbI.

TexHuueckue  yCTpOHMCTBA M MPAKTUYECKOE  MNPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI, YJIbTPA3ByKOBasi JUArHOCTHUKA B TEXHUKE U
MEIUIIMHE, pajap, PpaJuoONpPUEMHHK, TEJICBU30p, AaHTEHHA, TenedoH,
CBY-neus.

Llemoncmpayuu

O6pa3zoBaHre M pacIpOCTpPaHEHHWE MOMEPEYHBIX U TPOJIOTBHBIX
BOJIH.

Komne6mtomeecst Tej10 kKak UICTOYHUK 3BYKA.

HaGmonenue orpaxxeHus v MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeniinu u 1upakiiui MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne CBA3M TPOMKOCTH 3BYKa W BBICOTBI TOHa C
aMILTUTYI0U M 4aCTOTOM KOJeOaHUH.

HccnenoBanre CBONCTB JJIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHUE,
pesioMIICHHE, MoJsipu3aius, udpakuus, HHTEPPEPEeHIIHS.

Tema 3. Onmuxka

I'eomeTrpuueckas ontuka. [IpssMoauHEHHOE pacIpOCTPAHEHHUE CBETA
B OJIHOpOIHOM cpene. JIyu cBeTa. TOUEUHBIN HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl oOTpaxeHus cBeta. [locTpoeHue
N300pa)KEHUH B TJIOCKOM 3€pKaje.

[Ipenomiienne cBera. 3aKOHBI MpeIOMJICHUS CBeTa. AOCOIIOTHBIN
nokaszatenb  npejaomusieHus.  [lomHoe ~— BHYTpEeHHeEE  OTpaKEHHE.
[IpenenpHbBIN yroJl MOJTHOTO BHYTPEHHETO OTPAKECHUA.

Hucnepcust ceta. ClnoxKHBIN cocTaB Oenoro ceera. L[ser.

Cobuparomue U pacceuBaroIIue JUH3BL. ToHKas auH3a. DOKycHOE
paccTosiHM€ M ONTHUYECKas Ccuiaa TOHKOM JmH3bl. [loctpoeHue
M300paKeHU B COOMpAIONIUX M pacCceMBaOmMX JuH3aXx. Dopmyna
TOHKOM JIUH3EI. YBEJIUMYCHUE, TaBa€MOE JIMH3O0M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBass  onrtuka. UWutepdepenumss cBera.  KorepeHTHbIe
WUCTOYHUKH. YCIIOBHS HAOMIOIEHUS MaKCUMyMOB W MHUHHMYMOB B
WHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HWCTOYHHKOB.

Hubpaknus  ceta. Judpaknwonnas  pemérka.  YcioBue
HaOJFOICHUS TJIABHBIX MAKCUMYMOB TIPU MAJCHUH MOHOXPOMATHYECKOTO
CBETa Ha TU(PPAKIHOHHYIO PEIIETKY.

[Tonsipuzaums ceera.



TexHuyeckue yYCTpOWCTBA U IPAKTUYECKOE IIPUMEHEHME: OYKHU,
nyna, (oToanmnapaTt, HNPOEKIHOHHBIM anmapar, MUKPOCKOM, TEJIECKOI,
BOJIOKOHHAs ONTUKA, TU(paKIMOHHASA PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACTIPOCTPAHEHUE, OTPAKEHUE M IPEIOMIICHHE
ceera. OnTuueckue npuOopskI.

[lonHOE BHYyTpEeHHEE OTpakeHue. Moenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenu MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu ceera.

[TonyuyeHue cnekTpa ¢ MOMOUIBIO PU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKIUOHHONU PEIIETKH.

Ha6monenue noisipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIIeHUs CTEKIIA.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3zznesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHuiibl MPUMEHUMOCTH Kjaccudecko MexaHuku. [locTynaTsi
CHEIUAIbHOW TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOIYJIS
CKOPOCTH CB€Ta B BaKyyMe, IPUHILIUII OTHOCUTEIbHOCTH DWHIITEHHA.
OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEAJIEHUE BPEMEHU U
COKpAIleHUE JUIMHBI.
DOHeprusi ¥ UMITYJbC PEIATUBUCTCKON YaCTHUIIBI.
CBsI3p Macchl C dHEpPruer U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIBL.
DHEpPrus MoKosl.

Pa3nea 7. KBantoBas pusuka

Tema 1. dnemenmul KBAHM OGO ONMUKU

®dotonbl. ®opmyina [Tnanka cBs3u 3HEprun HOTOHA C €T0 YACTOTOM.
DHeprust 1 UMITYJIbC (OTOHA.

OtkpeiTie u uccienoBanue ¢doroddpdexra. Ompiter A, T
CroneroBa. 3akoHbl (orodddekra. VYpaBHeHHEe OWHINTEHHA IS
dotorddexra. «Kpacnas rpanuma» pororddexra.

JlaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XUMHYECKOE NEUCTBUE CBETA.

TexHuueckue  yCTpOMCTBA WM IPAKTUYECKOE  NPUMEHEHUE:
doTornemeHT, poromaTunK, COMHEUHas OaTapesi, CBETOIUO.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoauon.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccesHuto o -
yactull. [lmanerapnas monens aroma. [loctynmater bopa. M3myuenne u
norJionieHue (POTOHOB MPHU MEPEX0JIe aTOMA C OJTHOIO YPOBHS SHEPTUH HA
npyrou. Buael criektpoB. CHIEKTp ypOBHEW 3HEPTHHU aTOMa BOJOPOAA.



BonHoBeie cBolicTBa yactull. Bonnel ne bpoina. KopmyckynspHo-
BOJIHOBOU 1yaJIu3M.

CnoHTaHHOE U BBIHYXJECHHOE U3JIyYCHHUE.

TexHuueckue  yCTpOMCTBA M IIPAKTUYECKOE  IPUMEHEHUE:
CHIEKTPaJIbHBIN aHANIU3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBBIH KOMITBLIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevyaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIMEPUMEHTBI, JIOKa3bIBAIOIIME CJIOKHOCTh CTPOCHHUS  sipa.
OtkpeiTHe pamuoakTuBHOCTU. OmbITEl Pe3epdopna mo ompeneneHuUro
cocTaBa paauoakTHUBHOrO u3nydenus. CpoiicTBa anbda-, Oera-, ramma-
u3JlydyeHus. BiusiHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpOTOHA W HeWTtpoHa. HykinoHHas woxaens sapa
I'eiizenbepra—Banenko. 3apsa sapa. MaccoBoe unciio sijapa. M3oTomnsl.

Anbda-pacmaa. DJIEKTPOHHBIM W TIO3UTPOHHBIM Oera-pacma.
I'amMmma-uzinyueHue. 3aKOH paIMOAKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sjpe. SnepHbie cuibl. JledekT mMacchl
saapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnwiii  peaktop. TepmosuepHbli  cuHTe3. [IpoGiembr u
NEPCIEKTUBBI SIEPHON SPHEPreTUKH. DKOJOTMYECKHE ACIEKThI SAECPHOU
SHEPIeTUKHU.

DneMeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHmaMeHTaabHble  B3auMoOJACHCTBUA. EamHCTBO  du3myeckoi
KapTUHBI MUpA.

TexHuueckne ycTporucTBa U NPAKTUYECKOE TPUMEHEHHE: TO3UMETP,
KaMmepa BuibcoHa, sepHbIil peakTop, aToMHas bomoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YaCTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTUs acTpoHOMUH. [IpuKiIagHOEe U MUPOBO33PEHUECKOE
3HAYCHUE ACTPOHOMMUHU.

Bun 3Bé3nnoro Heba. Co3Be3nus, SpKA€ 3BE3AbI, IIAHETHI, HX
BUJIMMOE JIBHKCHHE.

ConHeunas cucreMa.

Connne. ConHeyHass akTUBHOCTh. Mcrounuk sHepruum ComHia u
3BE31.  3BE3NBI, KX  OCHOBHbIE  XapakTepucTuku. Jlmarpamma
«CTIEKTPAJTbHBIN KJIacc — CBETUMOCTD. 3BE31IBI TJIaBHOU
MMOCJICIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBLY IS 3BE3N
IJJaBHOM  TIOCJIEAOBATEIBbHOCTH.  BHyTpeHHee  CTpOE€HME  3BE3I.
CoBpeMeHHbBIE TTPEICTABICHUS O MPOUCXOXKICHUU U 3BOJIronnK CoJHIa U
3BE3/. DTanbl )KU3HU 3BE3 .



Mieunsiii Ilyre — nama ['amaktuka. llonokeHue W IBUXKEHHE
Connua B ['amaktuke. Tumbl ramakTuk. PangvoranakTMkd W KBas3aphl.
YépHble AbIPHI B AApax TAIAKTUK.

Bcenennas. Pacuiupenue Beenennoii. 3akon XaO6ma. PazOeranue
ranakTuk. Teopus boibiioro B3peiBa. PenmkroBoe usinydeHue.

Macutabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabarooenus

HaGmionenust HEBOOPYKEHHBIM — TJIa30M € HCMOJIb30BaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUM JJI1 ONpEAENIeHUs MOJOKEHUSI HEOECHBIX
O0OBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHbIE co03Be3ausi (CeBepHOro
NOJIyLIapus U APKUE 3BE3/IBI.

HaGmonenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3uku 1 acTpOHOMHUM B SKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOH cepax NesTeIbHOCTH YelI0OBEKa, pOJib U MECTO
(GU3MKU U aCTPOHOMHUM B COBPEMEHHOW HAy4yHON KapTHHE MHpaA, POJb
¢usznueckoir Teopuu B (HOPMHUPOBAHUU MPEACTABICHUNA O (PU3NUECKON
KapTUHE MHpa, MECTO (PU3MYEecCKOl KapTHUHBI MHUpAa B O0OIIEM psy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢Qusuku 6a3zoBoro ypoBHs B 11 kiacce
OCYLIECTBIIIETCS C YUYETOM COJEPKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousmusi, CBSI3aHHBIE C HM3yYE€HHEM METOJOB
HAyYHOTO TO3HAHUS: SIBJIIEHWE, HAY4YHBIM (akT, rumnoresa, usmyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE,
MOJIEJIb, U3MEPEHUE.

Mamemamuxka: pelieHue CHUCTEMBI YpaBHEHUH,
TpUTrOHOMETpUYecKne (YHKIMUU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHOE€ TPUT'OHOMETPUUECKOE TOXKIAECTBO, BEKTOPBI U UX IMPOEKIMU Ha
OCH KOOPJAMHAT, CJIOKEHUE BEKTOPOB, IIPOM3BOAHBIC 3JIEMEHTAPHBIX
GyHKIMH, MPU3HAKK TOA00MST TPEYTOJIbHUKOB, OMpPEENICHUE IUIOIIAIN
IIOCKUX GUTyp U 00BEMA TeT.

buonoeus:  srnexkTpudyeckue  SABICHUS B JKMBOM  TIPUPOJE,
Kosie0aTeIbHbIe JIBUKEHUS B JKUBOW MPUPOJE, ONTHUECKHE SBICHUS B
YKUBOW NIPUPOJE, AEUCTBUE PAIUALIMU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAs! CTPYKTypa
TBEPIABIX TeEJ, MEXaHU3Mbl O0pa30BaHUS KPUCTAJUIMUECKON pEIETKY,
CIIEKTpaJIbHbIA AHAJIU3.

l'eocpagpusa: MarHuTHBIE TOJIOCA 3€MIIM, 3aJI€)KM MArHUTHBIX Py,
(poTochEéMKa 3eMHON OBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSCEHUI.

Texnonozua: JAHUM DJJIEKTpoONEpenad, TEHEPATOp IEPEMEHHOIO
TOKA, JIEKTPOJBHUIaTENlb, HHAYKIMOHHAS II€Yb, Pagap, paauoONpUEMHHUK,
TENeBU30p, aHTeHHa, Tenedon, CBYU-meuyb, MPOEKIMOHHBIA ammapar,
BOJIOKOHHAs OITHKA, COJIHEYHAs Oarapes.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
nHo ®U33UKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nMka» Ha YPOBHE CPEIHETO
obmero oOpazoBaHusi (0a30BBIA  YpOBEHB) JOJDKHO OOECHICUHTH
JTOCTH)KEHUE CIEIYIONINX JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJBbBTATHBI

JIM4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro nmpeamera «Dusuka
JOJDKHBI ~ OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh — OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHON BHYTPEHHEHN MO3UIUEH JIMYHOCTH,
CUCTEMOW  IIEHHOCTHBIX  OpPUCHTAIlMH, TMIO3UTHBHBIX BHYTPEHHUX
yOeXKICHHI, COOTBETCTBYIOIIIHNX TPaIUIIMOHHBIM IIEHHOCTSIM
poccuiickoro oOIecTBa, pPACIHIMPEHHE >KU3HEHHOTO OTbITa M OIbITA
NEATeTbHOCTH B TPOIECCE peaau3alid  OCHOBHBIX  HAINpaBJICHUHN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMMO3UIIMU OOYYarolmIerocss Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTUUECKUX U
JEMOKPATHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HHTEpecax
IpaXIAaHCKOTO  OOIIECTBA, Y4YacTBOBaTh B  CAMOYIPABICHUH B
o0Opa3oBaTeIbHON OpraHu3alluy;

YMEHHE B3aUMOJIEMCTBOBATh C COLMAIBHBIMH HWHCTUTYTaMU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAUCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU M BOJIOHTEPCKOM JIEATETLHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'pakJIaHCKOW HJICHTHUYHOCTH,
NaTPUOTU3MA,

[IEHHOCTHOE  OTHOIIEHHE K TOCYJAapCTBEHHBIM  CHMBOJIAM,
JTOCTHXKEHUSM POCCHUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHHS,  JTUYECKOTO
MOBEICHNUS;

CIIOCOOHOCTh OIIEHMWBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIE
pElICHHs, OPUEHTHPYSICh HA MOpaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTHU, B TOM YHUCJIE B JE€ATEIIbHOCTH YUYEHOTO;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs ACTETUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOI HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEPEC K pasnudyHbIM cdepam MpoPecCHOHATLHON NeATEIbHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (PU3MKOW M TEXHHKOH, YMEHHE COBEpIIATH
OCO3HAaHHBIM  BbIOOp  Oyaymed mnpodeccun U peaau3oBbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIaHbI,



TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U CaMOOOPa30BAHUIO B
00JacTH (PU3HUKHU Ha NPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

cOpPMUPOBAHHOCTh  JKOJOTHYECKOH  KyJIbTYypbl,  OCO3HAHHE
100aJBLHOTO XapaKTepa HKOJOTHUECKUX MPodIieM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUM B OKPYXAKOLIEH cpene
Ha OCHOBE 3HAHUS IIeJIel YCTOMYMUBOTO Pa3BUTHS YEIOBEUYECCTBA,

pacIIMpeHue OTIbITA ACSITEeNbHOCTH 9KOJIOTUYECKOM
HaIPaBJICHHOCTH HA OCHOBE MMECIOIIMXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS (DU3UUCCKON HAYKH,

OCO3HAHHWE IIEHHOCTH HAy4YHOH JEATEeIbHOCTH, TOTOBHOCTH B
nporecce  W3ydeHHUs — (QU3MKHA  OCYIICCTBIIATH ~ NPOCKTHYHD U
UCCIICIOBATEIBCKYIO ASATEIHHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJoruuyeckue JelcTBUA:

CaMOCTOSITEIbHO (POPMYIMpPOBaTh U aKTyaJU3HPOBATH MpPoOIIEeMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpEAEsATh LENN ACATeIILHOCTH, 3aJ]aBaTh MapaMeTphbl U KPUTEPUHU
X TOCTHKCHUS,

BBISBJISITh 3aKOHOMEPHOCTH UM MPOTHUBOPEUHS B paccMaTpUBAECMbBIX
(U3UYECKUX SBIICHHUSIX;

pa3pabaTbiBaTh IUIaH peIIeHUS MpoOJeMbl ¢ YYETOM aHaIM3a
UMEIOIIUXCSI MAaTEPUAIBHBIX M HEMAaTePUAJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JI€STEIBLHOCTb, OLICHMBATh COOTBETCTBHUE
pEe3yJIbTAaTOB 1LIEJISIM, OLICHUBATH PUCKH MOCJIEICTBUMN €SI TEILHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH PAabOTy B YCIOBUAX PEaJbHOTIO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEATHMBHOE MBIIUICHWE TMPU PEIICHUH >KU3HEHHBIX
poOJIeM.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEN, KIKOYECBBIMU IIOHATHUSIMH U
MeToaMH (PU3NYECKON HAYKU;

BJIaJICTh HAaBBIKAMU Y4YCOHO-HCCIIEIOBATEIbCKON M MPOECKTHOM
NEATeTbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelIeHHus 3a1ad  (U3NIecKoro
COJZIEpKaHUsl, TPUMEHEHHUIO PA3JINYHbIX METOJIOB TTO3HAHUS,

BJIAJIETh BUJAMU JEITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €T0
HHTEpNpeTalluk, TMNpeoOpa3oBaHUI0O W MPUMEHEHUIO B  Pa3IMYHBIX
y4eOHBIX CHTYaIUSAX, B TOM YHCJIE TPH CO3JaHUU y4EOHBIX IMPOCKTOB B
obOnacTi GU3HKHY;

BBISIBIIATH IPUYMHHO-CJIEJCTBCHHBIE CBSI3U W AKTYaJIM3UPOBATh
3aJla4y, BBIABHIaTh TUIIOTE3Y €€ PEIICHUsS, HAXOAWUTh APryMEHTBI IS
JI0Ka3aTeJIbCTBA CBOMX YTBEPKIACHHH, 3a/1aBaTh MapaMEeTPbl U KPUTEPUU
pelIeHuS;



aHAJIM3UPOBATH MOJYUYECHHBIE B XOJ€ PELICHUS 3aJa4l PE3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE
B HOBBIX YCIIOBHSIX;

CTaBUTh W (opMmylIupoBaTh  COOCTBEHHbIE  3aJaud B
0o0pa3oBaTeIbHOM IEATEILHOCTH, B TOM YKCIIE IPU U3YYEHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYallMsIM, OLIEHMBATh HPHOOPETEHHBIN
OTIBIT;

YMETh MEPEHOCUTHh 3HaHUS MO (U3HKE B MPAKTHUECKYIO 00J1acTb
KU3ZHEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, MpeasiaraTh OPUTHHAIbHBIE TMOAXOAbl U
pelIeHus;

CTaBUTh MpoOJEeMbl W 3aJaud, JOMYCKAIOUIUE ajbTepHATUBHbBIC
pelIeHHUS.

Pab6ora ¢ undgopmanmeii:

BJa/J€Th HaBbIKAMHU TOJy4YeHHs HUHOpMaUU  QU3NYECKOTO
colepKaHUsi W3 HMCTOYHUKOB  Pa3HbIX THUIOB, CaMOCTOSITEIBHO
OCYIIECTBJISITh TOWCK, aHAIM3, CHCTEMATH3alMI0 U MHTEPIIPETAIUIO
UHGOpPMAIIMK Pa3IMYHBIX BUJIOB U (HOPM MpECTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAIINH;

UCIIOJIb30BaTh CPeICTBA MHPOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX
TEXHOJOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHMKATUBHBIX H
OpraHu3allMOHHBIX 3a7a4 C COOJIOJEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€3011aCHOCTH, T'MTUMEHBl, PECypcocOEpex eHHs], MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAILIMOHHOHN 0€3011aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3MYECKOTO COJEPKAHUS B  Pa3IUYHBIX
¢opmaTax ¢ yuyéToM Ha3HaueHUs HMH(OpPMALMKU U LIEJIEBOW ayAUTOPHUH,
BBIOMpasi ONTUMAJIbHYIO (POpPMY NPEACTABICHUS U BU3yaJIU3allUN.

KommyHukaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

OCYIIECTBIIATh OOIICHHWE Ha YypoKax (PU3MKK M BO BHEYPOUHOM
NEeSITEBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MDIUKTHBIX CHUTYallUd W CMATYATh
KOH(DJIUKTHI,

pa3BEPHYTO U JIOTUYHO U3JAraTh CBOKO TOYKY 3pEHHUS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHJIHONW U
WHIUBUIYaTbHON PaOOTHI;

BBIOMpATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBUH C y4ETOM
OOIIUX UHTEPECOB M BO3MOYKHOCTEH KaXKIOTO WieHA KOJICKTHBA,;

NPUHUMATH 1€ COBMECTHOM NESITEIbHOCTH, OPraHW30BHIBATH U
KOOPJIMHUPOBATh JEUCTBUS TIO €€ TOCTH)KCHHIO: COCTABJISITH TUIaH
JNEUCTBUW, PaCHpPEenessiTh POJIM C YYETOM MHEHWW YYaCTHHUKOB,
00CYXI1aTh PE3yIbTaThl COBMECTHOUM padOTHI;

OIICHMBATh KAauyeCTBO CBOEr0 BKIAJa W KaXIOTO YYaCTHHKA
KOMaH/IbI B OOIIHNIT pe3ybTaT MO pa3padOTaHHBIM KPUTEPHSIM;

npeaaratb HOBbIC TIPOEKTHI, OIEHUBATH UJCH C TIO3UITUU HOBU3HBI,
OPUTHHATBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIICCTBIISITh ~ MO3WTUBHOE  CTPATETHYECKOE  TOBEACHUE B
Pa3TUYHBIX CHUTYAIUSAX, MPOSIBISATH TBOPYECTBO U BOOOpaKeHHE, OBITH
WHUITUATUBHBIM.



PeryasiTuBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEIbHO OCYIIECTBIIATh MO3HABATEIIBHYIO JEATEIBHOCTH B
obnmactu (GU3MKH W aCTPOHOMHUHU, BBISBIATH MPOOJIIEMBbI, CTAaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH  PEHICHUS] PACUYETHBIX U
KQueCTBEHHBIX 3aJlay, IUIaH BBIMOJHEHUS TMPAKTUYECKOH paboThl C
y4€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEATIOYTEHN I,

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuupsiTh paMKd y4yeOHOro TpeJAMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHN I,

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEIIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCcTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO DJPYAUIIMA B
obnmactu (U3UKH, TIOCTOSHHO TMIOBBIIIATh CBOM 00pa30BaTENbHBIA U
KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHbIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIllMsiM, BHOCUTb KOPPEKTHUBHI B
NeSATEeIIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISM;

BJIAJICTh HAaBBIKAMHU I103HABATEJIBHOU pe(IeKCHU KaK OCO3HAHUS
COBEPIIAEMBIX IEUCTBUN U MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHMU;

UCIIOJIb30BaTh MPUEMBI pediieKCHH I OLEHKH CUTYallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO NMPUHUMATh PELICHUS 10
UX CHU)KEHUIO;

OpUHUMATh MOTHBbI M apryMEHTbl JPYrUX TpH  aHaIu3e
PE3YIBTATOB JIEATEIIBHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOW HEJOCTATKH U IOCTOUHCTBA;

OpUHUMATh MOTHBbI M  apryMEHTbl JAPYrMX T[pU aHAINU3E
PE3YIBTATOB JIEATEIIBHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B nmnpounecce OOCTMXKEHUS JUYHOCTHBIX pE3YJIbTaTOB OCBOCHUS
mporpaMMbl o (GU3UKE IS YPOBHS CPEAHETO OOIIero oOpa3oBaHUS Y
OOy4YaromMXCsd  COBEPIICHCTBYETCS  OMOIMOHAIBHBIA  WHTEIUIEKT,
Mpearnoiarammui chopMupoOBaHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CIOCOOHOCTh TOHHUMATh CBOE
AMOLMOHAIBHOE  COCTOSIHME,  BUJETb  HANpPABICHUS  Pa3BUTHUS
COOCTBEHHOM IMOIMOHAIILHOM cdephl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBaHUsA, BKJIIOYAIONIETO CAMOKOHTPOJb, yMEHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHUE, CIOCOOHOCTh
aJanTUPOBATHCA K SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEN MOTHUBAIMH, BKIIOYAIOIIECH CTPEMIIEHUE K IOCTUKEHHIO
UeIu W Yycrexy, ONTUMHU3M, HHUIMATUBHOCTh, yYMEHHUE JEHCTBOBATh
HCXOJISl U3 CBOUX BO3MOXKHOCTEH;



AMIIATUH, BKIIIOYAIOMIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTUX, YUUTHIBATh €ro MpPU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COIIMATIbHBIX HABBIKOB, BKJIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh
OTHOIIEGHUSI C JPYTHMMHU JIIOJbMH, 3a00TUThCS, TMPOSIBISATH HHTEPEC U
paspeiiatb KOH(GIUKTHIL.

NPEAMETHBIE PE3YJIBTATBI

K konmy obydenns B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha
0a30BOM  ypoBHE  JIOJDKHBI ~ OTpakaTb  C(POPMHpPOBAHHOCTH Y
o0Oy4arommxcs yMEHUM:

JEMOHCTPUPOBATh Ha TpHUMEpax poJib W MecTo (U3HKU B
(GopMUPOBAaHUU COBPEMEHHON HAyYyHOW KapTHHBI MHUpa, B Pa3BUTHU
COBPEMEHHOW TEXHUKHA M TEXHOJIOTH, B MPAKTUYECKOW AESITEIbHOCTH
JIIOACH;

YUYUTBHIBATh TPAHUIBI TMPUMEHEHHS HM3YyYEHHBIX (PUINICCKUX
MOJIEJICi: MaTepualibHas TO4YKa, WHEpUHUalIbHAas CHCTEMa OTCYETa,
abCONIOTHO TBEPAOE TEJO, HICATbHBIH Ta3, MOJCIH CTPOCHHS Ta30B,
KHUIKOCTEH M TBEPABIX TEJ, TOYCUHBIA DJICKTPUUYSCKUN 3aps] TpH
peleHnu GU3NISCKUX 3a]1ad;

pacmo3HaBaTh PU3NIECKHE SBICHUS (TIPOLIECCHI) H OOBSICHATH X Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW Teopuu
CTPOCHMS  BELIeCTBA M  JJEKTPOJAMHAMUKHM:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JIBUXKEHHUE, CBOOOJHOE MaJieHUE TeJ,
IBID)KEHUE 10 OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBHE Tell, AUPPy3us,
OpOYHOBCKOE JBMKEHHME, CTPOCHME IHKHUAKOCTEH M TBEPABIX Tell,
U3MeHeHue o0bEMa Tell MpU HarpeBaHUM (OXJIAXJEHUH), TEMJI0BOE
paBHOBEcHE, HCIAapeHHE, KOHJIEHCAIUs, IUIaBJICHUE, KpPUCTAJUIM3allMs,
KUIIEHUE, BJIAXXHOCTb BO3[yXa, IOBBIIIEHHE [aBJICHUS Ta3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXIY IapaMeTpaMH COCTOSHUS
rasa B U30IpOLIECCax, MEKTPU3aLUs TeJl, B3aUMOJICICTBHE 3aps/I0B;

ONKCHIBATh MEXAHUYECKOE JBH)KECHHE, MCIONb3Yysd (U3NYECKUE
BEJIMYUHBI: KOOpJAMHATA, IYyTh, IMEpPEMEILIEHUE, CKOPOCTb, YCKOpPEHUE,
macca Teja, CWJa, WMIYJIbC Tejla, KHUHETHUYECKas  dSHeprus,
NOTEHIMAIbHA JHEprusi, MexaHudeckas paboTa, MeXaHMYECKas
MOII[HOCTb; NPH ONUCAHUH MPABUIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICI
UCIOJb3YEMBbIX BEJIMYMH, HX OO0O3HAUEHUS U E€IUHUIIBI, HAXOAWUTb
(GopMysbl, CBS3BIBAIOLINE JAHHYIO (PU3MYECKYIO BEIMUYUHY C APYTUMHU
BEJIMYMHAMU;

ONKCHIBAaTh W3y4YCHHbIC TEIUIOBBIE CBOMCTBA TEl M TEIJIOBBIE
SBIICHUS, HUCHOJB3ys  (U3MUECKHE BEJIWYMHBI: JaBICHHE Tasa,
TeMIepaTypa, CpeAaHssl KHHETHYECKasi SHEPTUsl XaOTHUECKOTO JABMKEHUS
MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJIEKYN, KOJUYECTBO
TETUIOTHI, BHYTPEHHSISI 3HEprus, paboTa raza, KO3(QQGUIUEHT MOJIE3HOTO
JCHCTBUS TEIIOBOTO JABHUraTelNIs; MPU ONMUCAHUU MPABHIBHO TPAKTOBATH
(Gu3nYecKnil CMBICT HCIOJNB3YyEMbIX BEJIMYMH, WX OOO3HAYEHHUS U
€IMHULBI, HAaXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (UIUUYECKYIO
BEJIMUUHY C PYTUMHU BEIHUMHAM;



ONKCHIBATh M3yYCHHBIC DJJCKTPUUYECKUE CBOICTBA BeIlIeCTBA U
ANEKTPUUYECKUE SIBJICHUS (IIPOLIECCHI), UCTIOB3Ysl (PU3NYECKUE BETUYUHBI:
AIIEKTPUYECKUIA 3apsiji, DSJICKTPUUYECKOE TIOJe, HANpPSHKEHHOCTH TOJS,
MOTEHI[MAJ, Pa3HOCTh TIOTCHIMAJIOB;, NPHU ONUCAHWHM TPABUIHHO
TPAKTOBaTh  (PU3WYECKUA CMBICI  HMCIOJB3YEMBIX  BEIMYHMH, HX
0003HaYEHUSI U €IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO
(GU3HYECKYIO0 BEIMUNHY C IPYTUMHU BEITUYNHAMU;

aHAIM3UPOBATh (U3MUYECKUE TMPOLECCHl W SIBICHUS, HCIONIb3Ys
(u3nueckre 3aKOHbI U MPUHLIMIBI: 3aKOH BCEMHUPHOTO Tsrotenus, |, Il u
Il 3axonbl Hpl0TOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOW SHEPruu, 3aKOH
COXpPAaHCHHUS HWMITYJIbCA, TIPUHIUAIN CYNEPHO3UIIUU  CHJI, TIPHHIIMIT
paBHOIIpaBUS  WHEPHMATIBHBIX  CHUCTEM  OTCYETAa,  MOJIEKYJISPHO-
KWHETHYECKYI0 TEOPHIO CTPOCHHUsS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3b
CpeaHell KHHETUYEeCKOW DSHEpPTrUu TEeIJIOBOTO JBIDKEHHUS MOJEKYT C
aOCONIOTHON TeMrepaTypol, TEpBBI 3aKOH TEPMOIWHAMUKH, 3aKOH
COXpaHEHHUsl DJIIEKTPUYECKOro 3apsiga, 3akoH Kymona, mpu 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCcKOe
BBIP@KEHUE U yCIIOBUs (TPaHUIIbI, 00JIACTH ) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIMUIIBI JACHCTBUS MalluH, TPHOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh yCIOBHs WX 0€30MacHOTO
MCIIOJIb30BaHUS B TIOBCEIHEBHOM JKU3HU;

BBITMIOJIHATE ~ OKCICPUMEHTBI 10  HMCCICIOBAHUIO  (PU3HUYECKHUX
SBJICHUM W TIPOIIECCOB C HCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX
U3MEpEeHui, mpu 3ToM (OPMYJIUPOBaTh MpoOieMy/3afady U THUIIOTE3Y
y4eOHOrO HKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyAOBaHUs, IPOBOAUTH OMBIT U (OPMYITHUPOBATH BEIBOBL;

OCYIIECTBIISITh TPSMbIE M KOCBEHHBIE H3MEPEHHS (PU3NUYECKUX
BEJIMYMH, TPU 3TOM BBIOUPATH ONTUMAJBHBIM CIOCOO HM3MEpPEHHUs U
UCIIOJIb30BaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUH;

UCCJIEIOBATh 3aBHCHUMOCTH MEXAY (U3MYECKUMHU BEITUYMHAMH C
UCIIOJIb30BAaHUEM TPAMBIX HM3MEPEHUH, NpU OTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBAaTh pPE3yNbTaThl IOJIYYCHHOM 3aBHUCHUMOCTHU
(bU3UYECKUX BEJIUYMH B BUJE TAONHI] U TpauUKOB, JIeJaTh BBIBOJBI IO
pe3yNbTaTaM HCCIICIOBAHUS;

cobmomaTh TpaBmwiia OE30MacHOr0 TpyJda TMpH IPOBEACHUU
UCCICOBAaHUA B  paMKax  ydeOHOro  JKCIEpUMEHTa, Yy4eOHO-
MCCJIEIOBATEIbCKOW W TPOEKTHOM JEATETbHOCTH C HCIOIh30BAHUEM
M3MEPUTEIHHBIX YCTPOUCTB U 1ab0OpPaTOPHOTO 000PYIOBaAHHS;

pemaTh pacy€THBIC 3a/1a9U C SIBHO 33JJaHHOW (PU3MUECKON MOJIEINbIO,
UCTIONIb3Ys (M3MUECKUE 3aKOHBI W TPHUHIUIBI, HAa OCHOBE aHaln3a
YCIIOBUSA 3a/1a4d BBIOMPATh (U3MUECKYIO0 MOJIEIb, BBIACIATh (PU3HUECKHE
BEUYMHBI U (OpPMyYIBI, HEOOXOAWMBIC ISl €€ pelIeHUs, MPOBOAUTH
pacd€Thl U OIICHWBATH PEATBHOCTH MOJTYYEHHOTO 3HAYCHHS (DU3UIECKOM
BEITUYHMHBI;

pemiath ~ KaueCTBEHHBIE  3aJa4d:  BBICTPAWBATh  JIOTHYECKH
HEMPOTUBOPEYHBYIO IIETIOYKY PACCYKIEHUW C OMOpPOM Ha H3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (DU3UIECKHUE SIBICHUS;

UCTIONIb30BaTh TIPH  PEIMIEHWH YYeOHBIX 3a7a4 COBPEMEHHBIC
WH(OOPMAITMOHHBIE TEXHOJOTUU IS TOWCKA, CTPYKTYPHUPOBAHUSA,
WHTEPIPETAlMd W TPEACTABICHUS Y4eOHOM ¥ HAYYHO-TIOMYJISIPHON



uH(pOpMaIK, MOJYYEHHOM U3 pPa3IMYHbIX HCTOYHHUKOB, KPUTUYECKH
aHAJIM3UPOBATH MMOTYYAEMYIO HH(OPMALHIO;

MPUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKd, OOBSICHEHUE IMPOLIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (DU3UKE B MOBCEIHEBHOU
KU3HU I o0ecrieyeHus: 0€30MacHOCTH MPU OO0pallleHUH C PUdbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, ISl COXPAHEHUS 310POBbsl M COOIOECHUS
HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKPY KaIOILEH CpeJie;

paboTaTh B TpYIIE C BHIIOJHEHUEM PA3NIUYHBIX COLIMAIBHBIX
poJiell, TIIaHUpOBaTh pabOTy TPYMHNbl, PALMMOHATIBHO pPACTIPEIEIATH
00f3aHHOCTM W  IUIAHUPOBATh JEATEIBHOCTb B  HECTaHAAPTHBIX
CUTyallusX, aJeKBATHO OILICHMBATh BKJAJ KaXJIOTO M3 YYaCTHUKOB
IpyNIbI B pelIeHUe paccMaTpuBaeMoi IpOOIEMBI.

K xonmy obyuenuss B 11 kiacce mnpeIMeTHblEe pe3yJbTaThl Ha
0a30BOM  ypOBHE  JOJIKHBI ~ OTpakaTb  C(OPMHUPOBAHHOCTH Y
00y4aromuXcs YMEHUM:

JEMOHCTPUPOBATh Ha NpUMEpax poJib U MeCcTo (QU3MKU B
(GbopMHUpPOBAaHUM COBPEMEHHON Hay4YHOW KapTUHBI MHUpa, B Pa3BUTUHU
COBPEMEHHOW TEXHHMKU M TEXHOJOTUH, B MPAKTHUECKOU IEATEIHHOCTU
JIOJIEH, 1IEJIOCTHOCTD U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS HM3YYECHHBIX (U3HUECKHUX
MOJEJICH: TOYEUHBIM JJIEKTPUYECKUN 3aps], JIyd CBE€Ta, TOYEYHBIN
UCTOYHUK CBETa, SACpHAs MOJEIIb aTOMa, HyKJIOHHAsl MOJEJIb aTOMHOIO
A1pa MpH pelieHnH PU3NUECKUX 3a/1ay;

pacrno3HaBaTh PU3NYECKHUE SIBICHUS (IIPOLIECCHI) U OOBICHATH UX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJUHAMHMKM M  KBAHTOBOW  (DU3MKHU:
AJIEKTPUYECKass IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JNEeNCTBUS TOKa, B3aUMOJICHICTBHE MarHuToOB,
NIEKTPOMAarHuTHasT HMHIYKLOWsA, JEWCTBUE MAarHuTHOrO IIOJIA  Ha
OPOBOAHUK C TOKOM M JBIKYIIMICS 3apsij, 3JIEKTPOMAarHUTHBIE
KoJieOaHUsT M  BOJHBI, MPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa,
OTpa’keHue, MpesoMiIeHue, HHTephepeHuns, Tudpakiuus U MoIspu3anus
cBeTa, aucnepcusi cera, (orolrnexkrpuueckuit dpdext (boTodddexr),
CBETOBOE JIaBJICHWE, BO3HWKHOBEHHUE JIMHEWYaTOro CIIEKTpa aroMma
BOJIOPOJIa, ECTECTBEHHAS U UCKYCCTBEHHAsI paJJUOAKTUBHOCTH;

ONMCHIBATh HM3YYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUYECKHE,
MarHuTHbIE, ONTUYECKHE, 3JIEKTPUYECKYIO IPOBOAUMOCTH PA3IUYHBIX
Cpea) M DJIEKTPOMAarHUTHbIE  sBI€HUS  (IPOLIECChI), HMCHOJIb3Ys
¢u3nyeckue  BEIMYMHBI:  DJIEKTPUYECKHM  3apsia, cuia  TOKa,
NEKTPUYECKOE HANPSDKEHHUE, 3JIEKTPUUYECKOE CONPOTUBIIEHUE, PA3HOCTh
MOTEHIMAJIOB, JJEKTPOABIDKYIIAas CWwia, paboTa TOKa, WHAYKIUSA
MarHuTHOro moJjs, cuina Awmnepa, cwia JlopeHna, HHIYKTHBHOCTB
KATYIIK{, 3HEPIrUsl 3JEKTPUYECKOr0 M MAarHUTHOIO IOJIEH, MEPUOJ U
gacToTa KoJIeOaHWH B KOJIEOATEJIbHOM KOHTYpeE, 3apsiJ M CWIa TOKa B
IpoIEeccCe TapMOHUYECKUX DSIEKTPOMArHUTHBIX KoJieOaHui, (okycHoe
pacCTOsIHME W OINTHYECKasl CHUJIa JIMH3bL, IPHU ONHMCAHMM IPABUIBHO
TPAKTOBaTh  (PU3NYECKU CMBICI  HMCHOJB3YEMBIX  BEJIMYMH, HX
0003HaYeHUs1 U €IMHULbI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(pM3HYECKYIO BEJIMYMHY C IPYTUMHU BETMYUHAMU;



ONKCHIBATh W3yYCHHBIC KBAHTOBBIC SBICHUSA W  IPOIIECCHI,
UCIIOJIB3YS (PM3MYECKUE BEITUYUHBI: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH,
JUTMHA BOJIHBI M 4YacTOTa CBETA, DHEPTUS M HUMITYJIbC (POTOHA, MEPHOJ
MOJTypaciaaa, SHEPTHUsI CBSA3M aTOMHBIX s/iep, IPH OMMCAHWUU MPaBUIHHO
TPAKTOBaTh  (PU3WYECKUA CMBICI  HMCIOJB3YEMBIX  BEIMYMH, HX
0003HaYEHUS U €IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIKNE JTAHHYIO
(U3HYECKYI0 BEIMYMHY C APYTHMMH BEIMYMHAMHM, BBIYUCISITH 3HAYCHUE
(br3uYeCKON BEIUUNHBIL;

aHANMM3UPOBATh (DU3UYCCKUE TIPOIECCHl M SBICHUS, WCIOIb3YS
¢usnyeckre  3aKOHBI M TPHHIOMNBL  3ak0oH  OMa,  3aKOHBI
TIOCJICIOBATEIIBHOTO U TAPAJICITBHOTO COSTUHEHUS TTPOBOIHUKOB, 3aKOH
Jbkoyns—Jlenna, 3akOH  DJIGKTPOMAarHUTHOW  WMHIYKIIMH,  3aKOH
NPSIMOJIMHEHHOTO PacIpOCTPAHCHUSI CBETA, 3aKOHBI OTPAKCHHUS CBETA,
3aKOHBI TIPEJIOMJICHHSI CBETa, YpaBHEHUE DUHINITEHHA 1 poTodddekTa,
3aKOH COXPAaHCHHUS DJHEPTUM, 3aKOH COXpPaHCHUS WMITYJbCa, 3aKOH
COXPaHECHHUS JJICKTPHYECKOTO 3apsja, 3aKOH COXPAaHEHHS MacCOBOTO
quclia, MOoCcTysaThl bopa, 3aKOH paJMOAaKTHBHOTO pacmaaa, IPH 3TOM
pa3auYaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE
BBIP@KEHHUE U YCIIOBUs (TPaHUIIbI, 00JIACTH ) TPUMEHUMOCTH;

ONpeNeIsITh HAMpaBJICHWE BEKTOpa HWHAYKIIMM MAarHUTHOTO TIOJIS
IIPOBOJHHUKA C TOKOM, CHJIBI AMIIepa U Cujibl JIopeHIa;

CTPOUThL W OIKMCHIBATH HM300pa)KCHUE, CO3JaBacMOE IIJIOCKUM
3epKajoM, TOHKOU JINH30M;

BBIMIOJHATh  OKCHEPUMEHTBHl 10  HCCIEIOBAHUIO  (PU3MUYECKUX
ABJICHUA W TIPOLIECCOB C HCIOJIB30BAHUEM TMPSAMBIX MU KOCBEHHBIX
U3MEpEHUi: Mpu 3TOM (QOpMYyIHUpPOBATH MpoOJIeMy/3ajauy U THUIIOTE3Y
y4e0HOrO HKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyAOBaHUs, TPOBOAUTH OIBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TPSMbIE M KOCBEHHBIE H3MEPEHHS (PU3NYECKUX
BEJIMYMH, TPU 3TOM BBIOUPATH ONTUMAJIBHBIM CHOCOO HM3MEpPEHHUS U
UCIIOJIb30BaTh U3BECTHBIEC METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCIIeI0BATh 3aBUCUMOCTH buznuecknx BEJIMYHH C
UCIIOJIb30BAHUEM TMPSMBIX M3MEPEHHI: MpU ITOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yAbTaThl IOJYYECHHON 3aBUCUMOCTH
(bU3UYECKUX BEJIUMYMH B BUJIE TAONHI] M TpaUKOB, JIeJaTh BBIBOJBI IO
pe3yNbTaTaM HCCIICIOBAHUS;

coOmoaTe TMpaBuja 0O€30macHOro Tpyda TMpH  TIPOBEICHUU
UCCJIEIOBaHUI B  paMKax y4eOHOro JKCIepUMEHTa, y4deOHO-
WCCJIEIOBATEILCKOW W TPOEKTHOM JEATEeIbHOCTH C WCIOJIb30BAHUEM
M3MEPHTCIBHBIX YCTPOICTB U 1a00PaTOPHOro 000PyI0BAHMS;

pemaTh pacy€THBIC 3a/1a9U C SIBHO 33JJaHHOW (PU3MUECKON MOJIEINbIO,
UCTIONIb3YS (U3MUECKUE 3aKOHBI W TPHUHIUIBI, HAa OCHOBE aHaln3a
YCIIOBHSI 331241 BBIOMpPaTh (PU3NYECKYIO MOJICIIb, BBIICIATH PU3HICCKUe
BETUYMHBI U (HOpPMyYIBI, HEOOXOAMMBIC ISl €€ pelieHUs, MPOBOIUTH
pacd€Thl U OIICHWBATHh PEATBHOCTH MOJTYYEHHOTO 3HAYCHHS (DU3UIECKOM
BEITUYHMHBIL;

pemath ~ KaueCTBCHHBIE  3aJa4d:  BBICTPAWBATh  JIOTHUECKH
HEMPOTUBOPEYHBYIO IIETIOYKY PACCYKIEHUW C OMOpPOM Ha H3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

WCIIOJI30BaTh TPH  PEIICHWH YYEOHBIX 3a/lad COBPEMEHHBIC
WH(OOPMAITMOHHBIE TEXHOJOTUW JUIA TIOUCKA, CTPYKTYPHUPOBAHUSA,



UMHTEpNpETalud W TMPEACTABICHHUS Y4YeOHOM M Hay4HO-NOMYJISPHON
uH(pOpMaIK, MOJYYEHHOM W3 pPa3IMYHbIX HCTOYHHUKOB, KPUTUYECKH
aHAJIM3UPOBATH NMOTYYAEMYIO HH(DOPMALHIO;

OOBSACHATHh MPUHIMUIBI JEHCTBUS MAIINH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh YCJIOBHS HX O€30MaCHOrO HCHOJIb30BAHUS B
MOBCEIHEBHOM KHU3HU;

OPUBOJUTH NMPUMEPHI BKJIAZa POCCUMCKUX U 3apyOEKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (DU3UKE B MOBCEIHEBHOU
KU3HU JJ1s1 o0ecrieyeHus: 0€30MacHOCTH MPpU OO0pallleHUH ¢ MpUdopamMu U
TEXHUUYECKUMU YCTPOUCTBAMHU, ISl COXPAHEHUS 310POBbsI M COOJIIOICHU S
HOPM 3KOJIOTHYECKOTO MOBEICHHS B OKPYKaIOIEH Cpejie;

paboTaTh B TpYIIE C BHIIOJHEHUEM PA3NIUYHBIX COLMATBHBIX
poJiell, TIJIaHUpOoBaTh pabOTy TPYMHNbl, PALMMOHATIBHO pPACTIPEICTATH
003aHHOCTM W  IUIAHUPOBATh JEATEIBHOCTb B  HECTaHAAPTHBIX
CUTyallusX, AaJeKBAaTHO OIICHMBATh BKJAJ KaXJIOTO M3 YYaCTHUKOB
TpyHIIbI B perieHue paccMaTpuBaeMoi Ipo0OJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HaumeHoBaHue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3ie/ioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpaMmel padoThI padoThI
Paznen 1. PUBUKA U METOJAbI HAYUHOI'O IIO3HAHUSA
11 ®dusrKa 1 METOIBI 5 bu6moreka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kitnemaruia S https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2
Alumamitia ! https://m.edsoo.ru/7f41bf72
3aKOHbI
2.3 COXpaHCHUS B 6 1 1 bubmorera [JOK
' P https://m.eds00.ru/7f41bf72
MEXaHUKE
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72

TEOpUU



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

3.9 OCHOBBI 10 bubmmoreka [{OK
' TEPMOAUHAMHUKU https://m.edsoo.ru/7f41bf72
ArperarHblie
33 COCTOSIHUS 5 bubnuoreka [JOK
' BemectBa. MasoBble https://m.edsoo.ru/7f41bf72
IIepEXO bl
Hroro no pazneny 24

Paznen 4. DJIEKTPOJANHAMUKA

bu6moreka [IOK
4.1
MeRTpoCTaTHIa 10 https://m.edso0.ru/7f41bf72
ITocTossHHBIH
4.2 AJIEKTPUYECKUN TOK. 19 bubnuoreka [IOK
' Toku B pa3TMuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBILEE KOJIMYECTBO
YACOB I1O0 68

I[TPOTPAMME



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

11 KJIACC

HauMmenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (HH(POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmbl padoThI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
MarnuTtHoe 110J1€. Bu6 110K
HOINOTEKA
1.1 9
JICKTPOMATHHTHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKITHAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u
2.1 3JIEKTPOMAarHUTHEIE 9 1 bubmmorexa LOK
) P https://m.edsoo.ru/7f41c97c
KoJie0anust
Mexanuueckue u
2.2 3JIEKTPOMAarHUTHEIE 5 1 Bubmorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6moreka [IOK
2.3 O
frria 10 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

3.1

OCHOBBI CHIEIMATIBHOM
TEOpUU

OTHOCUTCIBHOCTHU

bu6mmoreka [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

Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
41 DNIeMEHTHI KBAaHTOBOM 6 bubnuorexa [JOK
' OIITUKHU https://m.edso0.ru/7f41c97c
bu6moreka [IOK
4.2 C
TpocHHe aTomMa 4 https://m.edsoo.ru/7f41c97c
bu6morteka [IOK
4.3 A
TOMHOE A7Ipo 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Paznen 5. QJIEMEHTBI ACTP

OHOMMUHU U ACTPODPU3UKHN

DJIEMEHTHI aCTPOHOMUU

bu6moreka [IOK

51
1 acTpoU3UKHI ! 1 https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 4 bubnuorexa [JOK
' HOBTOPEHHE https://m.edso0.ru/7f41c97¢c
HWtoro mo pazaeny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO 68 4

YACOB II10 ITPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero U3yUYEeHUsS o0pa3oBaTejibHbIE
padoThI padoThl
pecypcsbl
®du3uKa — HayKa o
1 npupoje. Hayunbie meTobl 1 bubnuoreka [IOK
ITO3HAHMS OKPYKAOLIETO https://m.edsoo.ru/ff0c32e2
MHpa
Ponb u Mecto pusuku B
hopmupoBaHUHN
5 COBPEMEHHOM HayYHOM 1 bubnuoreka [IOK
KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN
NEeSATENbHOCTH JIFOIEH
MexaHnuueckoe ABUKEHUE.
OTHOCUTENBHOCTH
bu6mmoreka [JOK
3 MEXaHUYECKOTO JBUKEHUS. 1
https://m.edsoo.ru/ff0c3508
[Iepemenienue, ckOpoCTb,
YCKOPEHHUE
4 PaBHOMepHOE 1 bubnunoreka [JOK
MPSAMOJIMHEWHOE JBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpEeHHOE 1 bubnuoreka [IOK
MPSAMOJIMHEWHOE JBU)KEHUE 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

CB00OOIHOE TTaJIEHHUE.

bub6mmoreka [{OK

6 Yexoperne cBoGoHOro https://m.edsoo.ru/ff0c39cc
MaJIeHus
KpuBosmHeliHOE nBUXKEHNE.
7 JIBr>keHre MaTepuaibHON brbmmorexa LOK
p https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPY>KHOCTH
[IpuHIHAIT OTHOCUTENBHOCTH
3 lNanmnes. MnepuumanbHbie bubnuorexa [JOK
cuctemsl otrcuera. [lepBbii https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna.
[TpuHIMTIT Cynepno3uiuu
9 CI/E‘I ;To 01}/’1“H3a1:1)<0H ’ bubamorera LOK
' P https://m.edsoo.ru/ff0c3bed
Hrrorona mis
MaTepuaabHOW TOUKU
Tperun 3akoH HeroToHa 115t bubnuoreka [IOK
10
MaTepHUalbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO
1 TsroteHusi. Cuia TSHKECTH. bubnuorexka [JOK
ITepBas kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyroctu. 3akoH bubnnoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Bu6 OK
13 Koadduuuent tpenus. nomorexa L

Cuna COIIPOTUBJICHUS IIPU

https://m.edsoo.ru/ff0c3f76



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

JABMOKCHHUHU TEJIa B XKUAKOCTHU
WJIN 1a3c

14

[TocrynarensHoE 1
BpaIlaTeIbHOE JBUKEHHE
a0COJIFOTHO TBEPJOTO TEa.
MowmenT cuisl. [1nedo
CUJIBL. Y CIIOBUS PaBHOBECHUS
TBEPAOIO Tena

bubmmoreka [{OK
https://m.edsoo.ru/ff0c41a6

15

NMnynsc maTeprabHOM
TOYKH, CUCTEMBI
MaTepHUaIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKk0H
COXPAHEHHUS UMITYyJIbCa.
PeaktuBHOE nBIKEHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprust
MaTepuaIbHON TOUKH.
Teopema 06 U3MEHEHUH
KHHETHYECKOI PHEPTUun

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

17

[ToTeHnmanpHas YHEPrUs.
[ToTennmanpHas sHEpPrUs
ynpyro neGopMUpOBaHHOU
npyxuHbl. [loTennnanpHas
SHEprus Tena BOIU3H
MTOBEPXHOCTH 3E€MIIU

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

18

IloTeHuManbHBIE U
HCIMMOTCHIMAJIBHBIC CUJIBI.

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



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

CBs3b paboTHI
HENOTEHLIUAJIbHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJl.
3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPTUU

19

JlabopaTtopHnast pabota
«MccnenoBanue cBs3n
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHUYECKON IHEPTUN
TeJa Ha mpuMepe
pacTsHKEHUS PE3UHOBOTO
KIyTa»

20

KonTtponsHas padora mo
teme «Kunematuka.
Jnnamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOM TeOpuHu.
BbpoyHoBckoe nBuxeHue.

Audpdysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKCHUS U
B3aUMOJICHCTBUS YaCTHUL]
BelecTsa. Moaenu
CTPOEHMS I'a30B, )KUJIKOCTEH
U TBEPIBIX TEI



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

23

Macca monekysn.
KonunuecTBo BemecTna.
[TocrostnHas ABoraapo

24

TermmoBoe paBHOBECHE.
Temneparypa u €€
n3mepenue. [lkana
temriepatyp Llenscus

25

Wneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcouroTHas TeMIiepaTypa
Kak Mepa CpeHen
KMHETUYECKON SHEPTUU
JBUKEHHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanmpToHa. 'a3oBEIC
3aKOHBI

28

JlaGopaTtopHnas pabota
«UccaenoBanue
3aBUCHUMOCTHU MEXTY
napaMeTpamMu COCTOSIHHS
Pa3peKEHHOTO Ta3ay

29

W3omporeccs! B ueaaIbHOM
ra3e 1 ux rpapuueckoe
IpeJCTaBICHNE

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

30

BHyTpenHss sHeprus

bu6mmoreka [JOK



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

TEPMOIMHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€’
n3MeHeHus. Koimuecto
TEIUIOTHI U padoTa.
Bnyrpennssa sHeprus
OJHOATOMHOTO HJICaJTbHOTO

https://m.edsoo.ru/ff0c5952

rasza
bubmmoreka [IOK
31 B
HARL TEoTIEpeatn https://m.edsoo.ru/ff0c5c36
VenbHasg TEIIOEMKOCTD
BeniecTBa. KommuecTBo
32 TEIJIOTHI TIPH bubmorera [IOK
p https://m.edsoo.ru/ff0c5c36
TerIonepeaye.
AnabaTHBIN MpoIecc
[TepBriii 3aK0H
TEPMOJIMHAMUKH U €r0 bubnuoreka [IOK
33
MPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
H30IIpoIeccam
HeoGparumocTth mporieccoB
34 B ipupoie. Bropoii 3akoH bubmorera [JOK
pupoZe. P https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHU
35 [Tpunmun nevicteus u KII1/ bubnunoreka [JOK
TEIIOBOM MaIllMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT[
37 DKosorndyeckue npoodaemMbl

TCIINIOSHCPT CTUKHU



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

O6o06maromuii ypok

bub6mmoreka [{OK
38 M .
«Mosetyapuaz usnica https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KonTtponsHas pabora o
39 Teme «MoJieKynsipHas bubnuorexa [JOK
¢uznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
[TapooOpazoBanue u
40 KoHIeHcanwus. Vicnapenue u brbmmorexa [OK
s 1A P https://m.edsoo.ru/ff0c63b6
KHIICHUE
AOcoroTHas 1
41 OTHOCHUTEJIbHAS BIAXKHOCTh bubmorexa OK
. https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HacelieHnHnsIi nap
Trepnoe Temno.
Kpucrannuueckue u
aMmopdHBbIe Tena.
42 AHU3O0TPOIIHS CBOKWCTB bubmmorexa [TOK
P https://m.edsoo.ru/ff0c65f0
KpuctaioB. XKuakue
kpuctaiibl. CoBpeMeHHbIE
MaTepuabl
IInaBnenue u
43 KpUCTa/UIM3aLus. Y AesbHas bubnunoreka [JOK
TEIUIOTA IJIaBJICHHUSI. https://m.edsoo.ru/ff0c6708
Cybnumarus
44 VYpaBHEHUE TEMIIOBOTO bubnunoreka [JOK

OaylaHCca

https://m.edsoo.ru/ff0c6820



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

DnekTpu3alus Teil.
DnexTpuueckuu 3apsj. /sa

bubmmoreka [{OK

45
BH/IA JIIEKTPUYECKUX https://m.edsoo.ru/ff0c6bcc
3apsIoB
[IpoBOAHMKH, TUITIEKTPUKH
46 1 TIOJTyIIPOBOTHUKHU. 3aKOH bubnuorexa [JOK
COXpaHEeHUs https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsia
BzanmoencTBre 3apsioB.
47 3akon Kymona TquqHLH/f bubmorexa OK
Y 9 https://m.edsoo.ru/ff0c6ce4
ANEKTPUIECCKUH 3apsi]T
Hanpsxénnocts
AIEKTPUIECKOTO TTOJISL.
48 [TpuHIHAT CYIEPITO3UIINU bubmorexa HOK
PHHIL yrep Hy https://m.edsoo.ru/ff0c6df2
ANEKTPUIECKUX TOJIEH.
JIvHuM HANIPSYKEHHOCTH
Pabora cun
49 3JIEKTPOCTATUYECKOTO TIOJISI. bubnuoreka [JOK
ITorenmman. PasHocth https://m.edsoo.ru/ff0c6f00
MMOTEHI[HAIOB
IIpoBoiHUKY U
JTUDJICKTPUKH B
bubmuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JusnexkTpuueckas
MIPOHUIIAEMOCTh
. Bbubnunoreka IIOK
51 DIEeKTPOEMKOCTb. 1

https://m.edsoo.ru/ff0c7126



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

Konpnencarop

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnas pabota
"Usmepenue
BIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpunIun neicTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
KOTMPOBAJIBLHOTO ammapara,
CTPYWHOTO MPUHTEPA.
DIIeKTpOoCTaTUYECKas
3anuTa. 3a3eMIIeHUE
ANEKTPOTPUOOPOB

55

DIIEKTPUYECKUI TOK,
YCIIOBUS €ro
CYILIECTBOBAHHSL.
[Tocrosiuueii TOK. Cuna
Toka. Hanpshxenue.
ConpoTuBienue. 3akoH
OmMa 15 yyacTka 1emnu

56

[TocnenoBarenbHOE,
napaiesbHOe, CMEIIaHHOE
COEJIMHEHHUE NPOBOAHUKOB.
JIaGoparopHas paboTa

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



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

«M3ydyeHne CMEIanHoro
COCIMHEHUS PE3UCTOPOB»

57

PaboTa 1 MOITHOCTB
AIIEKTPUUYECKOTO TOKA.
3akoH Jxoynsa-Jlenua

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akon OMa Jyisi OJTHOM
(3aMKHYyTOI)
BIEKTPUYECKOM LIEeTH.
KopoTkoe 3ambikaHue.
JlabopaTtopHnast pabota
«3mepenune D1C
HMCTOYHUKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAS
MPOBOJUMOCTB TBEPIBIX
METaJIOB. 3aBUCHMOCTH
COIIPOTHUBJICHUS METAJIJIOB
OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh

60

DNEeKTpUYECKUU TOK B
Bakyyme. CBoucTBa
AJIEKTPOHHBIX ITYYKOB

61

[TosynpoBOAHUKH, X
COOCTBEHHAs M IpUMeECHas!
npoBoauMocTs. CBoUCTBA
p—n-nepexona.

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



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

[TosrynpoBOAHUKOBBIE
puOOpHI

DNEeKTPUUYECKUH TOK B
pacTBOpax M pacIuraBax

bubmmorexa [{OK

62 DJIEKTPOINUTOB.
P https://m.edsoo.ru/ff0c82bha
DNEeKTPOTUTHIECKAs
JUCCOITHAITUSA. DIIEKTPOJIH3
DNEeKTPUIECKUH TOK B
razax. CaMOCTOSITeNIbHBIN U bu6moreka [IOK
63 .
HEeCcaMOCTOSATEIILHBIN https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DnexTpuyeckue npudopsl U
CTPOMCTBA U UX
64 Z{ aII)<TI/I‘{eCI<06 MIpUMEHEHNE bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH
0€e30MacHOCTH
O6o0maromuii ypok bubnuoreka [JOK
65
«NEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa no
TeMe «DJEKTPOCTATHKA.
66 ITocTostHHBIH bubmorexa LIOK
. https://m.edsoo.ru/ff0c8a8a
ANeKTpUIeCcKuil ToK. TOKH B
Pa3IMYHBIX CPEaaxX»
PesepBHbIil ypok.
p yp bu6mmoreka [JOK
67 KonTponsHas pabora mo

TeMe "DnekTpoauHaMuKa'"

https://m.edsoo.ru/ff0c8c56



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

PesepBHBIH ypOK.

. bubnuoreka [JOK
68 Oo0maroui ypox no 1 https://m.edsoo.ru/ff0c8f6¢c
temaMm 10 kimacca
OBIIEE KOJIMYECTBO YACOB 63

I10 [TPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero U3yUYEeHUs o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl

[TocTostHHBIE MAarHUTHI U UX
B3aUMO/JICHCTBHE.

1 MaanTHove nose. Bektop 1 05.09 2023 bubmuorexa [JOK
MAarHATHON UHAYKIIMH. https://m.edsoo.ru/ff0c9778
Jluann MarHuTHOM
WHTYKITHHA
MarnuTHO€ nose
MIPOBOJTHUKA C TOKOM. BuG 1OK

nonmoTexa
2 O C) . 07.09.2023
TpIT chez[a 1 https://m.edsoo.ru/ff0c98fe
Bsaumonelicteue
MIPOBOJHUKOB C TOKOM
JlaGopaTtopHnas pabota Bu6 10K
nonmoTexa

3 n 12.09.2023
((VISYHCHHIE MArHHTHOTO 1 1 https://m.edsoo.ru/ff0c98fe
TOJISI KATYILKH C TOKOM»
JleiicTBre MATHUTHOTO
TI0JISI Ha TIPOBOJIHUK C
tokoM. Cuiia Amnepa. Bu6 OK

4 JlaGopaTtopHas pabota 1 1 14.09.2023 nomorexa L

«HccnenoBanme NercTBUS
HOCTOSIHHOI'O MarHuTa Ha
pPaMKy C TOKOM»

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

JleiicTBME€ MarHUTHOTO

TIOJIS1 Ha IBYDKYIILYROCS

3apSOKEHHYIO YaCTHILY.

Cuna Jlopenna. Pabora
cunbl JlopeHna

19.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
nHaykuus. [lotok BekTopa
MAarHUTHOW UHIYKIIHH.
OJ1C unaykuun. 3akoH
3IEKTPOMAarHUTHO M
nHayknuu Papanes

21.09.2023

JlaGopaTtopnas pabota
«HccnenoBanue siBIEHUS
AJIEKTPOMAarHUTHO M
WUHIYKIIAW»

26.09.2023

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

NuayKkTuBHOCTSH. SIBIEHUE
camounaykiuu. IJC
CaMOUWHIYKIIMH. DHEPT U
MAarHUTHOTO TOJISI KATyIITKH
C TOKOM.
DJIEKTPOMArHuTHOE T0Jie

28.09.2023

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

TexHuyeckue yCcTpoucTaa u
UX IPUMEHEHHUE:
NOCTOSTHHBIC MarHUTEI,
AJIEKTPOMArHuThlI,
3JIEKTPOABUTATEb,
YCKOPHUTEIIH JIEMEHTAPHBIX

03.10.2023



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

YaCTHUll, THAYKIIMOHHAs
I1€4Yb

10

O6o06maromuii ypok
«MarsuTtHoe€ nozJie.
DneKTpoMarHuTHas
HHIAYKITHS

05.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTposbHas pabora no
Teme «MarHuTHoe 1oJie.
DJIEKTpOMarHuTHas
WHTYKITHS

10.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
KoJIeOaHusI.
l'apmonunueckue
KoJieOaHus. YpaBHEHUE
rapMOHUYECKHUX
koJsiebanuii. [IpeBpamenue
SHEPruu

12.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabota
«UccaenoBanue
3aBUCHUMOCTH Iepro/ia
MaJibIX KoJIeOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTHU U
Macchl rpy3a»

17.10.2023

14

KonebareabHBIH KOHTYD.
CBoOoiHBIE
AIIEKTPOMArHUTHBIE
KoJIEOaHMS B HIEATBHOM

19.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

KoJ1e0aTeIbHOM KOHTYpE.
AHaJIOTHsI MEXIY
MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMH
KOJIEOAHUSIMH

15

®opmyna Tomcona. 3akoH
COXpaHCHI/Ifl 3H€pFI/II/I B
HeaIbHOM K0JIeOaTEILHOM
KOHTYypE

24.10.2023

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o
3aTyXarolux KoJaeOaHmsIX.
Brinyxnenasie
MeXaHUUECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbBIE
AIEKTPOMArHUTHBIC
KoJeOaHus

26.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemMeHHBIN TOK.
CuHycouaIbHBIN
MepEMEHHBIN TOK.
MoIHOCTb TEPEMEHHOTO
TOKa. AMILTUTYTHOE U
JICUCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HAIIPSHKEHUS

07.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmatop.
[IpousBoacTBO, Nepeaaya u
norpebiaeHne
AJIEKTPUYECKON SHEPTUU

09.11.2023



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

19

YerpoiicTBo U
MPAaKTUYECKOE MPUMEHECHHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUH
3JIEKTpoIepenay

14.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BO/JICTBE
anekTpo3Hepruu. Kynerypa
WCIIOJIb30BAHUS
JJEKTPOIHEPTUH B
ITOBCETHEBHOH KU3HU

16.11.2023

21

MexaHndecKye BOJHEI,
YCIIOBHS PACcIIPOCTPAHCHHUSI.
[Tepuoa. CxkopocThb
pacrpoCTpaHEeHHS U IJTHHA
BoJiHEI. [lonepeynsie u
MPO/I0JIBHBIE BOJHBI

21.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTb 3BYKa.
I'pomkocThb 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

23.11.2023

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

23

DNEeKTpOMarHuTHbIE
BOJIHBI, UX CBOMCTBA U
ckopocTs. [lkana
AJEKTPOMArHUTHBIX BOJIH

28.11.2023

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

24

HpI/IHI_[I/IHLI paaguoOCBA3U U
TeneBuaeHus. Pa3Butue

30.11.2023



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

CPEJICTB CBSI3H.

Pannonoxanus
KonTtponsnas pabora bubmoreka [IOK
25 05.12.2023
«Konebanus n BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMmonmHENHOE
pacnpocTpaHEeHHUE CBETA B i 1OK
nonmoTexa
2 i . 7.12.202
6 OHHOPOHHUOH cpeie 0 023 https://m.edsoo.ru/ff0cd350
Tod4euHbIil HCTOYHUK CBETA.
JIyu cBera
OrtpaxeHnue cBeta. 3aKOHbI
97 OTpak€HUs CBETA. ) 12 122023 bubmuorexa [JOK
[TocTpoenue n3odpaxeHUH https://m.edsoo.ru/ffOcd4e0
B IVIOCKOM 3€pKajie
[Ipenomiienue cBera.
[TosniHOE BHYTpEHHEE BuG 1OK
nonrorTeka
28 T [ 14.12.2023
OTPAKCHHE. L PEACIBIE https://m.edsoo.ru/ff0cd7f6
YTOJ1 IOJIHOTO BHYTPEHHETO
OTPAKEHUSA
JlaGopaTtopHnas pabota Eu6 1OK
nonroreka
29 «M3mepenune mokazaTest 19.12.2023 htts://m.edsoo.ru/ffocd67a
MPEJIOMIICHUS CTEKIIa»
JIunzsl. [locTpoenue
30 n300pakeHUI B J;II/IH36. 91122023 bubnnoreka [JOK
dopMyia TOHKOU JIMH3BL. https://m.edsoo.ru/ff0cddle
VYBenuueHue JIMH3bI
31 JIaGoparopHas paboTa 26.12.2023



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

«HccnemoBanne cCBOMCTB
M300paXeHUH B JIMH3AX)

32

Hucnepcus ceera.
CrnoxHbI cocTaB 6e10ro
csera. L{Ber. JlaboparopHas
pabota «Habmonenune
JIMCTIEPCUU CBETa»

28.12.2023

33

WuTepdepennus crera.
Hudpakuus cera.
JudpakuronHas pemeéTka

09.01.2024

bubmmoreka [IOK
https://m.edsoo.ru/ffOced22

34

[TonnepedHOCTH CBETOBBIX
BoJiH. [lonsapusanus ceera

11.01.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTruueckue MpuOOPsI U
YCTPOMCTBA U YCIOBHS UX
0€301acHOTO TPUMEHEHUS

16.01.2024

36

['panuIpl MPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[TocTynatel cienuuaibHOU
TEOPUU OTHOCUTEIBHOCTHU

18.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENHLHOCTD
OJHOBPCMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU U
COKpalll€CHUC JIMHbI

23.01.2024

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

38

3Hepr1/m 1 UMITYJIBC
peJ'ISITI/IBI/ICTCKOI/IV YaCTHIIbI.
CBs13b MaCCHI C 3HepFI/IeI/IVI/I

25.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cfc68



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

UMITYJIbCOM. DHEPIust
MTOKOSI

KonTtponsnas pabora
«Ormruka. OCHOBBI

bubmmoreka [{OK

39 30.01.2024
CIIELIMAILHOM TEOPHUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTH
®otonsl. opmyna Bu6 1OK
nOIMOTEKA
4 I1 ) 1.02.2024
0 JIaHia. JHepris i 01.02.20 https://m.edsoo.ru/ff0cfel6
UMITYJbC GOTOHA
OTKpBITHE U UCCTEOBAHNE Bu6 1OK
nOIMOTeKA
41 ) A. .02.2024
orodperra. OnbITs: 06.02.20 https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonbl potorddexTa.
YpaBHeHue DWHIITEHHA BuG 1OK
nOIMoTEKA
42 . 08.02.2024
s gotodderra https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna»
dhoTtorddekra
JaBnenne ceera. ONBITHI
43 I1. H. JIeGenena. ] 13.02.2024 bubmuoreka [JOK
XUMHAYECKOE IEUCTBUE https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue yCcTpoucTaa u
MPaKTUYECKOE
44 IIPUMEHEHHE: 15.02.2024

(dhoTOdMEMEHT, HOTOAATUHK,
cosiHeuHas OaTapes,



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

CBETOAMO

Pemenue 3a1au o reme

bubmmoreka [{OK

4 i 27.02.2024
° «QMEMEHTI KBAHTOBOH 0220 https://m.edsoo.ru/ff0d0302
OIITHUKHN»
Monens atoma ToMcoHa.
OmnsiTel Pezepdopaa mo
46 ACCESTHUIO (-4aCTHI] 29.02.2024 bubmmorexa [TOK
P ' o https://m.edsoo.ru/ff0d091a
[InanerapHas mozaeinp
aroma
bu6moreka [IOK
47 Hocrynarer bopa 05.03.2024 https://m.edsoo.ru/ffOdOafa
N3nydeHne u noryioneHue
OTOHO epexojie
48 ;bToTM: cBoniﬁi g zsix 07.03.2024 | Duomuorera LHOK
8 ypu RS https://m.edsoo.ru/ff0d0afa
SHEPruu Ha Ipyrou. Buasl
CIIEKTPOB
Bonnosrle cBOHCTBa
yactuil. Bonael ne bpoumns. Bu6 10K
HOIHnOoTEKA
49 K - i 12.03.2024
OPTYCKYIHIPHOBOIHOBOM https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIoHTaHHOE U
BBIHYXJICHHOE U3Ty4eHHE
OTtkpbiTHE
paanoakTUBHOCTH. OIBITHI
P
50 ezepdopaa mo 14.03.2024 bubnuoreka [JOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaMoaKTUBHOTO

HU3JTyUYCHUSA



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

51

CaorictBa anbda-, 6era-,
FaMMa-H?;JIy‘-IeHI/I?[.
BJH/I?IHI/IG pa[[l/IoaKTI/IBHOCTI/I
Ha )KHUBBIC OpFaHI/I3MI)I

19.03.2024

52

OTKpbITHE IPOTOHA U
HeWTpoHa. M30TOmBL.
Anwda-pacna.
DNEeKTPOHHBIW U
MTO3UTPOHHBIM OeTa-pacmal.
l'amma-nsnyaenune

21.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HyKJIOHOB B
anpe. SlnepHsle peakuuu.
SnepHbIn peakTop.
[Tpo6meMbl, IEPCTIEKTUBHI,
9KOJIOTMYECKHUE aCHEKTHI
SAJIEPHOU SHEPTETUKHU

02.04.2024

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

54

DrneMeHTapHble YaCTHULIbI.
OTKpbITHE TO3UTPOHA.
Mertoabl HaOIOAEHUS U
perucTpaiuu
3JIEMEHTAPHbIX YACTHII.
Kpyrasbiii cton
«DyHJTaMEHTaJIbHbIE
B3aMMO/ICUCTBUSL.
EnuncTBO husznyeckon’
KapTUHBI MUPa»

04.04.2024

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

55

Bun 3B€31H0r0 Heba.

09.04.2024



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

Co3Be3aus, spkue 3BE3/bl,
TUTAHETHI, UX BHJIUMOE
nerkenue. ComHeunas
cucrema

56

Counne. CosHeyHas
aKTUBHOCTE. VICTOUYHUK
sHeprun CoJIHIIA U 3BE3]T

11.04.2024

57

3BE3/bI, UX OCHOBHbIE
XapaKTePUCTUKH. 3BE3/bI
TJIaBHOW
MOCJIEIOBATSIHFHOCTH.
Bnyrpennee ctpoenune
3B€371. COBpeMEHHBIE
MpEJICTaBICHUS O
MPOUCXOXKACHUU U
sBosrory CoJIHIA U 3BE3NT

16.04.2024

58

Mineunbid [Iyte — Hama
I'amaktuka. Ilomoxxenne u
nemkenue CoJiHIIa B
I'amaktuke. I"'anakTukw.
YepHbie ABIPHI B sIpax
raJlakTHUK

18.04.2024

59

Bcenennas. Paz0Oeranue
rajakTuk. Teopus
bonbioro B3psiBa.
PenukroBoe uznyuenue.
MertaranakTuka

23.04.2024




60

Heperennsie mpo6aembl
aCTPOHOMHH

25.04.2024

61

KonTtponsnas pabora
«JIeMEHThl aCTPOHOMUHU U
acTpO(UBHKI

30.04.2024

62

O606maromuii ypox. Poisb
(U3HUKHN ¥ aCTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHICCKOH,
COIIMAJILHON U dTHYECKOU
chepax nesTeTbHOCTH
YeJI0BeKa

02.05.2024

63

O6o06matromuii ypok. Poib
1 MeCTO (DM3HKHU U
aCTPOHOMHUU B
COBPEMEHHOM HAY4YHOU
KapTUHE MHUpa

07.05.2024

64

O6o06maromuii ypok. Poib
(bu3nveckoit Teopuu B
(hopmupoBaHUHU
MPEJCTABICHUI O
(bu3nvecKoil KapTHHE MUpa

14.05.2024

65

O06o06maromuit ypox.
Mecro ¢usnueckoi
KapTHHBI MUpa B 00I11eM
Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

16.05.2024




MPEJICTABICHUI O IPUPOJIE

66

PesepBHBIl ypOK.
MarnuTHOE€ noJe.
DneKTpOMarHuTHas

UHAYKOUA

21.05.2024

67

PesepBHblit ypok. OnTuka.
OCHOBBI cHEIMATIBHOM
TEOPUU OTHOCUTEIBHOCTH

23.05.2024

68

Pesepnsiii ypok. KBantoBas
(busuka. DIeMEeHTHI
aCTPOHOMUU U
acTpou3UKI

23.05.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784







