MYHHUIUITAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YYPEXJIEHHWE ropona
HNPKYTCKA CPEJHSS OBINEOBPA3OBATEJIBHASA IKOJIA Ne 31

Paccmorpeno Ha 3acemannu MO CoriacoBaHO YTBepxIaio
/ A.Il. HeuaeBa 3aM. aupektopa mo YBP mupexktop MBOY COIINe 31

IpoTokonm Ne 1 _________ H.B. Cycnonapona A. M. Kopoukuna

oT «30» aBrycra 2023r. «30» asrycra 2023 1. [Tpuka3 Ne 01-245

ot «31» asrycra 2023r

Pabouas nporpamma

yueOHoro npeamera «®@usuka. ba3oBblili ypoBeHb»
Jutst ooyvaromuxcsi 10-11 kmaccoB

Yuureas: Bepmmnuna E.H.

Bcero gacos : 136

IIporpamma cocraBiena Ha ocHoBe OI'OC COO (Ilpuka3 MunucrepcTBa MpPOCBEUICHUS
Poccuiickoit ®enepauun ot 12.08.2022 Ne 732 "O BHeceHMM H3MEHEHUH B (QenepasibHbIH
rOCYJJapCTBEHHBIN 00pa3oBaTeIbHBIN CTAHIAPT CPETHEro 00IIero oOpa3oBaHus, yTBEPKICHHBIH
npuka3zoM MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012 1. Ne
413), depepanpHON paboyeil MPOrpaMMbI CPEIHEr0 OOIIEro o0pa3oBaHUs MO y4eOHOMY
npenMety «®Dusuka» (6a30BbIid YPOBEHB).
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOT0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXKEHHM W TpeOOBAHMI K pe3ysbTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttaxxke ¢ yu€toMm (eaepaabHO paboueld HporpaMMbl BOCHUTAHHS U
KOHLICTIIMK TpenojaaBaHus ydyeOHoro npeaMera «®dusmka» B 00pa3oBaTesbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (PU3MKE HAMpaBiIe€HO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvaronuxcss 10-11 kmaccoB mpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO
nonxona. I[lporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM
oOy4eHHs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTh pPEATH3ALUU MEKIPEIMETHBIX
CBs3el (U3HKKM C €CTECTBEHHO-HAYyYHBIMM Y4E€OHbIMU Tpenmeramu. B Heit
OTIPE/IEIISAIOTCS OCHOBHBIE 1IENTM M3yueHUs (U3MKH HAa YpPOBHE CPEIHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (DU3UKU: JIMUYHOCTHBIE,
MeTarpeMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3rke BKIIOYALT:

* IJTAHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (hU3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJI€ TPEAMETHBIE PE3YJIbTATHI M0 rojIaM 00yUYEHUS;

- coZiepkanue yueoHoro npeameta «dDuznkay mo rogaM o0ydeHus..

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOTOo MpeaMeTa B MIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpyxaronieM Mupe. [IIKobHbIN Kypc (PU3UKHA — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIBbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TPOIECCOB M SIBJICHHM, W3y4aeMbIX XHUMHEH, OWOJIOTHEH,
bu3udeckorr reorpadueii W actpoHomueid. lcmomp3oBaHME W aKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep UM pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, TMOJYYEHHs] HOBBIX MaTEpHalOB C 3aJlaHHbIMU CBOMCTBAMH U JAPYTHUX.
WN3yyenne  ¢(u3uMKu  BHOCHUT  OCHOBHOM  BKJag B (opmupoBaHHE
€CTECTBEHHOHAYYHON KapTHUHBI MUpa 0Oydyarolmuxcsi, B (popMupoBaHUE yMEHUU
OPUMEHSATh HAY4YHBIM METOJ TO3HAHHUA TIPU BBINOJHEHUM HWMH Yy4eOHBIX
HCCIIETOBAHMM.



B ocHoBy kypca ¢u3ukm s YpOBHS CpEIHEro o0O0mero oOpa3oBaHUs
MOJIOKEH ps WAEH, KOTOPhIE MOXHO pacCMaTpuBaTh KaK MPUHUUIBI €ro
MOCTPOCHHS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISETCS JIOTHYCCKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHuall U3 BCEX pa3leioB (PM3HMKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0beMHEH BOKpYr ¢u3Mueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dopMupoBaHUE MPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmuzanusi mpenrnonaraeT HUCHOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3NUECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3nkn Cc pa3BUTHEM O0OIIECTBAa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoes  npuxnaowoti  nanpasnennocmu. Kypc @Qusuku —mpesmnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHUX M TEXHOJOTMYECKUX IPHIIOKECHHU
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonoecuzayuu peamusyeTcs TOCPEIACTBOM BBEIEHUS DJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpobOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke OOCYXIeHUS
npo0JieM palMoOHATBHOTO IPUPOIOTIOIH30BAHMS M SKOJIOTHUECKON 0€30MacHOCTH.

CTepXKHEBBIMHU JJIEMEHTaMH Kypca (PM3WKH Ha YpOBHE CpPEIHEro OOIIEero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu ((HhopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTpOCHHS (HU3HUECKOU TEOPHH, poJii (PyHIaMEHTATBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TCOPHH, IS ONUCAaHWUS €CTCCTBCHHO-HAYYHBIX SBJIICHUH W
MPOIIECCOB).

CHCTeMHO-ICATENHPHOCTHBIN TOAXO0A B Kypce (PU3MKH peau3yeTcsl TMPexKIe
BCEro 3a CYET OpraHU3alUK IKCIICPUMEHTATHHOU ACSITEIHHOCTH O0YUYarOIIUXCH.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pPOHTATBHBIX KPATKOBPEMEHHBIX JKCIICPUMEHTOB H JIA0OpAaTOPHBIX pPadoT,
KOTOphIE B IporpamMme mno (pusnke oObeAUHEHBI B OOIIMI CIUCOK YYCHUUYECKHUX
MpaKTUYECKUX padoT. BrigeneHne B ykazaHHOM TEepedHe J1abOpaTOPHBIX padoT,
MPOBOIMMBIX JUISi KOHTPOJII M OIEHKH, OCYIIECTBIISETCS YYaCTHUKAMH
0o0pa3oBaTeNbHOTO TMpollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUSA U
ocHamieHuss kabuHera @usuku. Ilpu »>TOM obecneurBaeTCsi OBJAJIEHUE
OOyJaroNMMUCS yYMEHUSMU TPOBOIUTH KOCBEHHBIC W3MEPEHHMS, HMCCIICOBAHUS

3



3aBHCHUMOCTEHl (U3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUITOTES.

Bonbiioe BHUMaHKE yAEISETCS PEUICHUIO pAaCYETHBIX U KAUECTBEHHBIX 3aad.
[Ipu 3TOM AJ1 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a7]aui C SIBHO 3a/1aHHOM
¢usznyecKkol MOZENbI0, TMO3BOJIAIONINE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pazliena Kypca, TaK W HHTETpUPYs 3HAHUA U3
pa3HbIX pa3znenoB. i1 KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SBIIIOTCS 3a/laHusl Ha
OOBSICHEHHE MpOTEeKaHUs (U3NYECKUX SBJIECHUH M IPOLECCOB B OKpYKArOIIEH
KHU3HU, TpeOyrtomue  BbIOOpa  (U3MUECKOM  MOJeNd  JAfs  CHUTYyalluH
IPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTepHaIbHOTEXHUYECKOMY
o0OecneyeHn0 y4eOHOro mpouecca 0a30Bblii ypOBEHb Kypca (PU3MKH HAa YPOBHE
cpenHero ooiero oOpa3oBaHMs JODKEH HM3y4yaThCsl B YCIOBHUSIX IPEIMETHOTO
KaOWHeTa (PU3MKU WIM B YCIOBHSIX HHTETPUPOBAHHOIO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LMKIa. B kabuHeTre pU3MKU OJKHO OBITh HEOOXOAMMOE
nabopatopHoe OOOpyNOBaHUE MJii BBIIOJHEHHUS YKa3aHHBIX B IPOrpaMMe [0
(u3MKe yUEeHUYECKUX NMPAKTUUECKUX PadOT U JEMOHCTPALIMOHHOE 000pyA0BaHuUE.

JleMoHCcTpallMOHHOE  00Opy/oBaHuEe (QOpMHUpPYETCS B COOTBETCTBUH C
MPUHIUIIOM MHUHUMAJIBHOM JOCTATOYHOCTHU M  OOECHeurMBaeT IOCTAHOBKY
NEPEUYUCIIEHHbIX B HporpaMMe 1Mo (U3HMKEe KIIOUYEBbIX JEMOHCTpalUil s
UCCJIEIOBAHMSI  M3Y4YaeMbIX SIBJIGHUA M  IPOLECCOB, OMIIUPUYECKUX U
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe o0O0OpyI0OBaHUE MJiI YYCHUYECKHX MPAKTUYECKUX PadboT
(dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeunBaeTcs B pacyére
OJIHOTO KOMIUJIEKTa Ha JABYX oOydarommxcs. TeMaTudeckue KOMILIEKThI
71a00paTOPHOTO OOOpPYAOBAHUS JOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpuil.

OCHOBHBIMHU TICJIIMHU U3y4eHUS PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

- popMupoBaHuE UHTEpeca M CTPEMJICHHS OOYy4YaloIMUXCi K HaydHOMY
U3YYCHUIO TPUPOABI, Pa3BUTUE HMX HWHTEUIEKTYaJbHbIX W TBOPYECKHUX
CIIOCOOHOCTEH;

* pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (POPMUPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

« (hopMHpoOBaHME HAyYHOTO MUPOBO33PEHMSI KAK PE3ysIbTaTa U3yuyEHUs: OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

- hopmupoBaHre yMEHUH OOBSACHATH SIBIEHUS C  HCIOJB30BaHUEM

(I)I/IBI/I‘ICCKI/IX 3HAHUU U HAayYYHBIX JOKa3aTCJILCTB,
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« (hopMHpoBaHNE MPEACTABICHUN O poiu (U3UKU AJII Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne ATUX Iiesied 00ecreurBaeTCsl PEIIeHUEeM CIEAYIONNX 3a/1ad B

mpolecce u3ydeHus Kypca GU3NKN Ha YPOBHE CpeHEro o01ero oopa3oBaHus:

* IPHOOpPETEHNE CUCTEMBI 3HAHUN 00 O0IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO  (PU3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

- hopMHupoBaHME YMEHUH TMPUMEHITh TEOPETHYECKUE 3HAHMUS  JJIs
OOBSICHEHUSI (PU3MYECKUX SBJIEHUN B TPUPOAE U JUIS [PUHITHS
IPAaKTUYECKUX PEUICHUH B MOBCEAHEBHOM KU3HH;

* OCBOGHHE CIIOCOOOB pEIICHUs pa3iIMyHBIX 3aJa4 C $SBHO 3aJaHHON
¢u3nueckol MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIMX CAMOCTOSITEIBHOE
co3gaHue GU3NUEeCKO MOJENH, aJIEKBATHOW YCIOBUSIM 3a]1a4H;

* IOHUMaHUE (PU3NYECKUX OCHOB W NPUHLHUIIOB JAEUCTBUS TEXHUUYECKUX
YCTPOMCTB M TE€XHOJIOTHYECKHX MPOLECCOB, UX BIIMSHUS HAa OKPYXKAIOLIYIO
cpeay;

* OBJIQZICHUE METOJAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS M IPOBEICHUS
(¢u3nyecKux HKCHEPUMEHTOB, aHAIM3a U HUHTEpIpeTaluu HHPOpMaIuy,
ONPENEIEHUS JOCTOBEPHOCTH MOJYYEHHOTO pPE3yJIbTaTa;

* CO3JIaHME YCIIOBUU ISl Pa3BUTHS YMEHHUM MPOEKTHO-UCCIIEIOBATEIbCKOMH,
TBOPYECKOU IESITENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CPEIHErO OOIIero
oOpazoBanust orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraemplii B mporpaMMme Mo (U3MKE NEpeueHb JabopaTOpPHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JaeT BBIOOD
MpOBEICHUS J1a0OpaTOPHBIX pabOT M OMBITOB C YYETOM HWHAUBUAYAIbHBIX
0COOEHHOCTEHN 00yJaromuxcs.

COJAEPKAHUE OBYYEHUS

10 KITIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'0 MO3HAHUSA
®u3nka — Hayka o npupoje. Hayunbie METOAbI MO3HAHUS OKPYKAKOIIETO
mupa. Poib skciepuMeHTa U TEOpUM B MIPOLIECCE TO3HAHUS TPUPO/IBI.
OKCHEepUMEHT B (PU3HKE.



MonenupoBanue (u3NYECKUX SBICHUN M mporeccoB. HaydHble rumoresbl.
duzuveckne 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMHM COBPEMEHHOM HAyYHOM KapTHHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele W UU(POBBIE H3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpPOCTh (CpeIHSs] CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHUE MAaTEepUabHOW TOYKH, MX NPOCKIHWH HA OCH CHUCTEMBI KOOPAMHAT.
CroxeHue nepeMenieHnuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKeHuE. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTU U
NepEMEILCHNS] MaTEPUATIbHON TOUKU OT BPEMEHHU.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaACHUS.

KpuBonuHeintHoe  aBukeHue. J[BMKEHME  MATEpUAIbHOW  TOYKM 10
OKPYKHOCTH C MOCTOSSHHOU IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS
ckopocTh. [leprnoa u yactora obpaiienus. [{eHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckue YCTpONCTBA U TMPAKTHUYECKOE NPUMEHEHHE: CIHIOMETD,
JIBI)KEHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TIEpeaadHn.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WILIFOCTPAlUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne paBuxkeHUs Teia, OPOIIEHHOTO TMOJ] YIiOM K TOPU3OHTY U
TOPU30HTAIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HamnpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydeHne HEpAaBHOMEPHOTO ABUIKECHHS C LIEJIBKO OMNPEIEIICHHS] MTHOBEHHOM
CKOPOCTH.



HccnenoBanre COOTHOMIEHUS MEXKAY ITyTAMH, IPOHJEHHBIMU TEJIOM 3a
MOCJIEN0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU MPH PaBHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  HeroToHAa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3ununu cuil. Bropoit 3akon HeroToHa
IUI MaTepUaJbHOU TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuna Tsoxkectu. IlepBag kocMmuyeckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (1mokosi, ckoyib>keHus, kauenust). Cuiia tpenusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJBXKEHUS U cuiia TpeHus okos. KoadduuneHt tpenus.
Cuna conmpOTUBIICHUS NPU ABUKECHUU TEJIA B )KUJKOCTH WJIU rase.

[TocTynarensHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. Ilmedo cuibl. YcioBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckre YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIIUX TEJ.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonvl

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYXKUHE U
pE3UMHOBOM 00pasiie, OT uX JAehOpMAaIIHH.

HccnenoBanre yclOBUM pPaBHOBECUS TBEPAOIO TENA, HUMEIOIIETO OCh
BpALLCHUS.



Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

HNmiynbc MaTepuaibHON TOYKH (T€a), CHCTEMbBl MaTEPHAIIBHBIX TOYEK.
HMITynbC CHIIBI 1 U3MEHEHHE HMITYJIbCA TeJa. 3AKOH COXPAHEHMSI UMITYJIbCA.
PeakTuBHOE NBMKECHHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass »Hepruss MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KMHETHYECKOW YHEPTUH.

[ToTennmansHas DHEPTHUS. [ToTeHumanbHast SHEprus yIpyro
nedopMupoBaHHON  mpyxuHbl. lloTeHumanbHas dSHeprus Tela  BOMM3H
ITOBEPXHOCTHU 3EMIIH.

[ToreHunanbHble W HENOTEHUUalbHble  cwibl.  CBsi3b  paboOTHI
HENOTEHLIMAIBHBIX CUJI C U3BMEHEHUEM MEXAHUYECKOW SHEPIUU CUCTEMBI TEIL.
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA W IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIUATILHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yyenue aOCOJIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CUIIbI C U3MEHEHHEM MEXaHWYECKOW SHepruu
TeJIa Ha IIPUMEpE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Pasznea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep ABUKCHUS H
B3aUMOJICMCTBUS YaCTUI[ BelecTBa. MOJENU CTPOCHUsA Ta30B, XKUIKOCTEW U
TBEPJIBIX TET U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pa3mepsl MmoJiekyn. KomnuectBo BemecTBa. [locrossHHass ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens UEATbHOTO rasa. OcHoOBHOE YPaBHEHHE
MOJIEKYJIIPHOKMHETUYECKON TEOPUHU HACATbHOTO ra3a. AOCOJIOTHAs TeMIlepaTypa
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KaK Mepa CpeAHEl KMHETHYECKON SHEpPrHH TEIJIOBOIO JIBUKEHHS YacTHUL[ rasa.
[llxana Ttemneparyp KenbBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneitpona. 3akon [JanpToHa. M30mponecchl B UacanbHOM ra3e C IMOCTOSHHBIM
KOJIMYECTBOM BenlecTBa. ['paduueckoe mpejcTaBieHUE U30IMPOIIECCOB: U30TEpMa,
n30xo0pa, n300apa.

TexHHUYecKue yCTpOWCTBA U MPAKTHYECKOE NPHUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHHME BellecTBa, ¢GoTorpaduun
MOJIEKYJI OPTaHUYECKUX COECUHEHUH.

OnbIThl 10 TU(PPY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JTOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMMOJECHCTBUA.

Monens, WuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHHWE COCTOSIHUS HACATbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Onpenenenne Maccbl BO3yXa B KJIIACCHOW KOMHATe€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]y MTapaMeTpamMu COCTOSIHHSI pa3pesKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku
TepMmoanHaMuueckass cucremMa. BHYTpEeHHssI dHEprus TEPMOAWHAMHYECKON

CHUCTEMBI U CrIOCOObI €€ u3MeHeHusl. KonnmdecTBO TerioThl U paboTa. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJEAIbHOro  Tra3a.  Buael  Temonepenayu:
TEIUIONPOBOHOCTDh, KOHBEKIMs, U3IydYeHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonunyecTBo TemnoTsl npu Tenjaonepeaaye.

[lonatue 00 amguabaTHOM mporecce. [lepBbli 3akOH TEPMOIMHAMUKHU.
[Ipumenenre TepBOTO 3aKOHA TEPMOJUHAMHKH K wu3omporieccam. ['padudeckas
WHTEpHIpeTanus padoThl Tasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B IPUPOJIE.

TermoBble  mammHbl.  [IpUHOMOBL  OEHCTBUS — TEIUIOBBIX — MAIIUH.
[IpeoOpa3zoBanusi HEpruM B TEIUIOBBIX MamwuHax. Koaddumment mnomesnoro
nevictBus TtemwtoBor mamwmHbl. [{ukn KapHo m ero kosddummeHT mose3Horo
JNEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckue yCTpoOWCTBA UM NPAKTHUECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOJUIBHUK, KOHIUIILOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTPEHHEH SHEpPruM Tejla MPU COBEPIIECHUU PaOOThI: BBLIET
npoOKku u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3Jyxa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

W3MeHeHne BHyTpEHHEN SHEpruu (TeMIiepaTypsl) Teaa Ipu TeIionepeiaye.

OneiT 1o anmabaTHOMYy pACIIUPEHUI0 BO3AyXa (OMBIT C BO3MYIIHBIM
OTHHBOM).

Mopenu napoBoit TypOUHBI, IBUTATEIISI BHYTPEHHETO0 CrOpaHusl, pEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue U KoHjaeHcanus. Mcmapenue u kurnenue. AOCOMOTHAs U
OTHOCHUTEJIbHASL BJIXHOCTh Bo3Ayxa. HaceimeHHwld mnap. YaenpHas TeruioTa
napooOpa3zoBaHus. 3aBUCHMOCTh TEMITEpaTyphl KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammueckne u amopdHbie Tea. AHU30TPOIHS CBOWCTB
kpuctaiioB. JXunkue kpucrtamisl. CoBpeMeHHbIe Marepuanbl. llnaBinenue u
KpUCTaJUIU3anus. Y iefibHas TerioTa miasieHus. Cyoaumarnus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHu4eckre yCTpoMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYYCHUSI COBPEMEHHBIX MaTepualioB, B
TOM YHCJIE HAaHOMATEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kurnienue rpu moHM>XEHHOM JTaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmnronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoanHamMuka
Tema 1. Inekmpocmamuxa
DnekTpusaius Tel. JJeKTpUYecKuid 3apsia. [IBa Buaa 3JIeKTpUUECKHX

3apAa0B. HpOBO,IIHI/IKI/I, JAUDJICKTPUKHA W IIOJIYIIPOBOAHHKH. 3aKoH COXpaHCHUA
QJIICKTPHUHICCKOIO 3apsja.
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BsaumopaeiictBue 3apsa0B. 3akoH KyioHa. To4eUHBII 31EKTPUUECKUI 3apsil.
Onextpuyeckoe 1mone. Hanpsk€HHOCTh  anekTpuueckoro noss. [IpuHimn
CYyHEPHO3ULHNH 3IEKTPUUECKUX MOJeH. JIMHMM HAnpsHpKEHHOCTH 3JIEKTPHUYECKOTO
HOJISL.

PaGora cumm  snekrpoctatmueckoro  moissa.  [lorenmuman.  PasHocTh
MOTeHUHAIOB. [IpOBOMHHMKM W JUANEKTPUKUM B  DJIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnekTpoémMkocTb. KoHaeHcaTop. DNeKTpOEMKOCTh IIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AJIEKTPOMETpP, 3JEKTPOCTATHUUECKAasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN annapar, CTPYHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAau
IJJACTHH, PACCTOSHUSI MEXKIY HUMU U JUAJIEKTPUYECKONW MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax
DJIEKTPUUECKHM TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOTO TOKA.

Ncrounnku Toka. Cuita Toka. [IocTOsIHHBIN TOK.
Hanpsbxkenue. 3akon OMa 17151 ydacTKa LETH.
DJIEKTPUYECKOE COMPOTUBIICHUE. YEIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.
Pabora oanekTpuueckoro Toka. 3akoH JDxoyns—JleHuna. MouHOCTb
AIEKTPUYECKOTO TOKA.
DONEeKTpOABIXKYLIasl CUila M BHYTPEHHEE CONPOTUBIIEHWE HCTOYHUKA TOKA.
3akoH OMa /7151 TOJHOM (3aMKHYTOM) asieKTprudeckoi 1enu. Koporkoe 3aMbIkaHue.
ONEeKTpOHHAss  IPOBOJUMMOCTb  TBEPABIX  METAUIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUS METANIOB OT Temneparypbl. CBEpXIPOBOJUMOCTb.
DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
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[TosrynpOBOJHUKH. CobcTtBeHHass U TNpUMECHass  MPOBOJUMOCTD
MOJIyIIpOBOJHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPBHI.

ONeKTpUYeCKHd TOK B  PAacTBOpax M paciulaBaXx  dAJIEKTPOJIMUTOB.
DNEKTPOIINTHYECKAS TUCCOUALUS. DIEKTPOIIN3.

OnekTpuyeckuid TOK B rasax. CaMOCTOATENBHBIN M HECAMOCTOSTEIbHBINA
paspsaa. Monunus. 11na3zma.

TexHUYecKue yCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, AJIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUOL,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYNPOBOJHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKA U HANIPSKEHUS.

3aBUCUMOCTDh COIPOTHBIICHHSI LIMJIMHAPUYECKUX ITPOBOJHUKOB OT JIJIMHBI,
IUIOLIAM MONIEPEYHOIO CEYEHUS U MaTepHaa.

CMelanHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe w3MepeHHe DSIEKTPOABMXKYyIIeW cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSISE TPOBOJAMMOCTD AUOA.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomwl 3yuenue

CMEIIAHHOTO COEIMHEHUS PESUCTOPOB.

M3mepenne 3JIEKTPOABUKYIIEH CHIBI UCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONIPOTHUBJICHUSI.

HaGmronenue amextposusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 6a30Boro ypoBHs B 10 kiacce OCyHIECTBISETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, Hay4YHBIH (akT, Tumote3a, (u3nyeckas BeIWYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl YpaBHEHMH, JMHEHHas (QyHKUIuA,
napabona, runepbona, uX rpaQuKd U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECCTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.
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buonoeus: mexannmdeckoe ABUKEHUE B KUBOW mpupone, nuddys3us, ocMoc,
TEIJIOO0OMEH JKHUBBIX OPTaHU3MOB (BUIBI TEIUIONEPEIauH, TEINIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SBJICHUS B )KUBOW MPUPOJE.

Xumus: QJUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIApHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H
ra3oB, JJICKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHUYECKAs IJUCCOLMALINS,
raJbBaHMKA.

I'eoepaghus: BIaxKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABMXKEHUH C HCIOJIB30BAHUEM MEXAHU3MOB,
y4€T TpEHUS B TEXHUKE, NOALIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakera, BOJOMET M JPYrHE), JABUTrATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, OBITOBOW XOJIOAWJIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
IIOJIyYEHHsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HaHOTEXHOJOTHH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC puoOOPHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuTHL.  B3anMoAencTBHME  MOCTOSIHHBIX ~ MAarHUTOB.
MaruntHoe mone. Bektop MarHuTHOW WHAYKUUW. lIpuHnun cynepno3nnmu
MAarHATHBIX MOJIeW. JIMHMKM MarHuTHOM MHAYKUIMHM. KapThHa JMHWI MarHUTHOM
WHYKIHWH NOJIS IOCTOSIHHBIX MAarHUTOB.

MarautHOE T1I0JI€ TPOBOJHHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHuTHOTO TOJI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHMKA, KaTyIIKKA ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOIHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHnua, €€ MOyJib U HalpaByieHUE. J[BUKEHUE 3apsSyKEHHON YaCTHUIIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunibl Jlopenia.

SIBnenue aneKTpoMarHuTHOW HMHAYKUMHM. [IoTOK BekTopa MarHUTHOU
MHAYKUUU. OJIEKTPOABWKYINAS CHJIAa HWHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunu Qapanes.

BuxpeBoe »anekTpuyeckoe Iose. OJIEKTPOJIBHXKYILIAs CUjla HHAYKUUUA B
IPOBOJHUKE, IBHKYLIEMCS IOCTYIATEIBHO B OJJHOPOJTHOM MarHUTHOM TOJIE.
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IIpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CAMOMHIYKIMHU. OJIEKTPOJABWXKYILAs CHJa
CaMOMHIYKIIUH.

DHeprus MarHuTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MArHuThl, SJIEKTPOMArHUTBI, AJIEKTPOJBUTATENIb, YCKOPHUTEIU SJIEMEHTAPHBIX
YaCTHI, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[evicTtBre cumel JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOABUKYILIECH CUJIbI MHIYKIIMU OT CKOPOCTH U3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nrabopamopuvle pabomol I3yueHue

MAarHUTHOTI'O MOJISI KATYIIKU C TOKOM.

HUccnenoBanne nAEUCTBUS TMOCTOSHHOIO MAarHuTa HAa PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paznen 5. Kosiebanusi ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHuUmHble KO1e0aHus
KonebarenpHast  cucrtema. CBoOOIHBIE  MEXaHUYECKHE  KOJIEOAHMS.

[Mapmonnyeckue konebanus. [lepuoxa, wactora, amrmmuTyna U ¢asza KoJaeOaHHA.
[IpyxuHHBIN MaATHUK. MaTeMaTUYECKUN MAasSTHUK. YPAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpailieHre SHepruu Mpy rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOAHHUS B
UJCATbHOM KOJICOATEIPbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KosebaHusimu. Popmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIe0ATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoieOaHusx. BolHyK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BoiHyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.
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[lepemennbiii  TOK. CHHyCOMIANbHBI NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYJTHOE M JACHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKa H
HaIpsKECHHUS.

Tpancpopmarop. [Ipon3BoacTBo, nepenaya v noTpedIeHUE AIEKTPUUECKON
SHEPrur. DKOJIOTHUECKUE PUCKU NPHU MPOU3BOACTBE AeKTposHepruu. KynpTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuyeckue ycTpoWCTBA M MNPAKTUYECKOE NPUMEHEHHE: BJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TUHUU DJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBaHue mapaMeTpoB KoOJIe€OaTEIbHON CHCTEMbI (NPY>KUHHBIM WIIH
MaTeMaTUYECKUI MasiTHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOHBIE ANEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSKEHUSI OT BPEMEHU) ISt
ANIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCHENOBATEILHOM COEAMHEHUM PE3UCTOpA, KATyLIKH
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopens THHUY IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, r1abopamopnsle pabomuwl

HccnenoBanre 3aBUCUMOCTH NEPHOJA MaJIbIX KOJIEOAHUW rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBaHue IMEPEMEHHOIO TOKAa B LENM M3 IOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KAaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazcHUNHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHusi. Ilepuoa. CkopocTh
pacnpoCTpaHEHUs U JUIMHA BOJHBIL. [lonepeyHblie ¥ MpoJ0IbHbIE BOJIHBI.
WNurtepdepenius u Auppakuus MeXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusi BektopoB E, B, V B sanexkrpoMaruutHoii Bosine. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHHE, MOJIApu3alus, Tudpakis,
unTepdpepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3MEeKTPOMAarHUTHBIX BOJIH. IIpuMEHEHUE 3JEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLMTBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.
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TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTBI, YyJIbTPA3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOnronenue oTpakeHus ¥ IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepennnu u qudpakiini MEXaHUIECKAX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYJION U
4acTOTOM KOJeOaHUH.

HccnenoBanne CBOWMCTB  JJICKTPOMAarHUTHBIX  BOJIH: OTpaXEHHUE,
pesioMJICHUE, MoJspu3anus, udpaKiys, uHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpgmMonuHENWHOE pPacHpOCTpAHEHHUE CBETAa B
oaHopoaHoM cpene. JIyd cBera. ToueyHbIld HCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKA3aTelNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yrod nojgHoro
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIBer.

Cobwuparomiue u pacceuBaroIINe  JIMH3BI. Tonkas JIMH3A.
DOKyCHOE pacCCTOSTHUE U ONTHYECKAS CHJIa TOHKOM JINH3BI. [locTpoenue
n300paKeHUt B COOMparONIUX U paccerBaromux JuH3ax. GopmMyna TOHKON JTUH3HI.
VYBenuueHue, 1aBacMoe JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

Bonnosas ontuka. UaTepdepenius ceeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBust HAOJIIOACHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHOM
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakuus ceeta. Judpaknronnas pemeérka. Y cioBrue HaOIIOESHUS
[JIaBHBIX ~ MaKCUMYMOB Npyd TMaJeHUM  MOHOXPOMATHYECKOTO CBETa
Ha JUGPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE MPUMEHEHHE: OUKH, JIyIIa,
¢doToanmapat, NPOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOUI.
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Llemoncmpayuu

[IpsiMmonMHEHOE pacpOCTPaHEHUE, OTPAKEHHUE U TTPETIOMIICHHUE CBETA.
OnTudeckue MpuoOOpHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mojenu MUKpPOCKOIIA, TEJIECKOTIA.

Hab6mronenune naTepdepennu cBera.

Hab6mronenune nudpaxmuu ceera. Habmonenue

JIUCTIEPCUU CBETA.

[TomydyeHue cekTpa ¢ IOMOIIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaliuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamopHwvie pabomol

N3mepeHue nokazaress npeioMIIeHUs CTEKIIa.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

HaGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panuubl  NPUMEHHMOCTM  KJIACCHYECKOM  MexaHuku.  Iloctymnartsl
CIIEIUAIBHOW TEOPUH OTHOCUTEIBHOCTH: HHBAPUAHTHOCTHh MOJIYJISl CKOPOCTH CBETA
B BAKyyM€, IPUHLHUII OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpAILECHUE
JUTWHBI.

OHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPTUEH U UMITYJIbCOM PENSTUBUCTCKOW YaCTULBI. DHEPIrus
ITOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBs3u 3Hepruu HOTOHA C €ro YaCTOTOM. DHEPrust
U UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onbitel A. I'. CroneroBa. 3aK0oHbBI
dotorddexra. YpaBuenue OiiHmTertHa 11 poTodddekra. «KpacHas rpanuiiay
dboTorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOe NeCTBUE CBETA.
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TexHuyeckue yCTpOWCTBa M MPAKTUUECKOE TMPUMEHEHHE: (POTOIIEMEHT,
doromaTuuk, comHeuHas 6arapesi, CBeTOAUO/I.

Jlemoncmpayuu

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CeTonuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHHIO o -4acTHII.
[Inanerapuas mopens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOLIEHHE
(OTOHOB MpU MEpexo/e aToOMa C OJHOIO YPOBHS SHEPrUM Ha Jpyroil. Buibl
criekTpoB. CIIEKTp YPOBHEU dHEPTUU aTOMa BOJIOPOJA.

BousiHoBEIE cBoMCTBa yacTul. Bonnael ne bpounsa. KopnyckynsaspHO-BOTHOBOM
Ty aJIN3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Hab6nronenue uHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKAa3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocraBa
paanoakTUBHOTO u3nmyueHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
Binsinue pagnoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHA U HelTpoHa. HykionHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe umncio sipa. M30Torbl.

Anwda-pacna. DONEeKTPOHHBIN u MO3UTPOHHBIN Oeta-pacma.
I"'amMan3nydeHnue. 3aK0oH palMOAKTUBHOTO pacnajaa.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

SlnepHple peakuuu. [leneHne u CUHTE3 AI€Ep.

Anepueiii peaktop. TepmosimepHbiii cunTe3. [IpoOaemMbl W MEPCIIEKTUBHI
SICPHON SHEPreTUKU. DKOJOTUUYECKUE ACTICKTHI SIEPHON SHEPTETUKHU.
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OnemeHTapHble YacTULbl. OTKpPBITHE NO3UTPOHA.

MeTop1 HAOTIOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

dyHaMeHTalbHbIe B3auMoJieicTBUA. EAMHCTBO du3nueckoil KapTUHBI MUpA.

TexHuueckue yCTpONCTBAa M MPAKTUYECKOE MPUMEHEHHUE: TI03UMETpP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CY€TunK HOHU3UPYIOUTUX YACTHII.

Yuenuueckuii 9KCNnepumMeHm, nabopamopnvble pabomuwl

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. JieMeHTHI ACTPOHOMHUY U aCTPOPU3NKH
Otanbl pa3BuTHs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3ngHoro Heba. Co3Be3qus, sSpKkue 3BE3/BI, IUIAHETHI, WX BUIUMOE
JIBIDKCHHE.

ComnHeunas cucTema.

Comnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ComHia u 3BE3.
3BE3/7IbI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlparpamMma «CHEeKTpajdbHBIM Kilacc —
CBETUMOCTBY». 3BE31bI TJIABHOM IIOCJEAOBATCIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIaBHOUM MOCJEA0BATEILHOCTUH. BHYyTpeHHee cTpoeHue
3BE371. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOXKICHUM U ABoJionuu CoyHIA U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunbiii [Tyts — Hama I'amaktuka. Ilomoxenwe u aBwxkeHue CojHIA B
l'anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. UEpHbIE IBIPHI B sIpax
raJaKTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PeMkTOBOE M3MydYeHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HMCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM JJIsI OTIpe/IeNIeHUs] TI0JIOXKEHNSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31us1 CEeBEpHOIro MOMYyIIApHs U IPKUE 3BE3/bI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro IlyTu.

O6001maroee MOBTOPEHUE

Ponb Qu3uku U acTpOHOMUM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOM M 3TUYECKOM cepax NesTebHOCTH YeJI0BEKa, pOJib U MECTO (PU3UKU
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¥ aCTPOHOMHH B COBPEMEHHOM Hay4HOW KapTHHE MUpPA, POJIb PU3NUECKON TEOpUU
B (OPMHUPOBAHMHM TIPEACTABICHUA O (PU3NYECKOW KapTUHE MHpaA, MECTO
dbu3uYeCcKOl KapTUHBI MHUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue xkypca ¢uszuku 6a30Boro ypoBHsS B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHd MATEMAaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsimus, CBSI3aHHBIE C W3YUYCHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBIICHHE, HAay4YHBIM (pakT, rumore3a, Quiznueckas BeJIWYWHA, 3aKOH,
TEeOpusi, HAOIIOJICHNUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemieHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPBHl M MX MPOEKIHWH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
IPOM3BOJIHBIE DJIEMEHTAPHBIX (DYHKIUMH, NPHU3HAKH TI0JI00MS TpPEYroJbHUKOB,
OTIpeICJICHHE TUIOMIAIU TIIOCKUX (DUTYp B 00BEMA TEIL.

buonocusn: »snexTpuyeckue SBICHHS B KUBOM MNpuUpoje, KojeOaTelabHbIC
JIBWKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUSA B KMBOW MPHUPOJIE, NEHUCTBUE
paavanuu Ha )KUBBIE OPTaHU3MBI.

Xumusi: CTpOCHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAS] CTPYKTYpa TBEPIBIX
TeJl, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEHIETKH, CHEeKTPAIbHBIN
aHaJIN3.

l'eocpagua: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€XH MArHUTHBIX DY,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonoeus: JNUHUU BJEKTpOIepenady, TEeHepaTop MEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIHWOHHAS I€4Yb, pajap, PaauoONpHEMHUK, TEJIEBU30D,
anTteHHa, teinedon, CBU-nedyb, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
coJIHeyHas OaTapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpenmera «®Pu3mka» Ha YPOBHE CPEIHETO OOIIETO
oOpasoBanusi (0a30BbIN YPOBEHB) MOJDKHO OOECHEUYHUTH MOCTHXKCHHE CIIETYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS YueOHOTro npeamera « Du3nKay TOJKHBI
OTpakaTh TOTOBHOCTh M CHOCOOHOCTb OOYYalOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIro OOIlEeCTBA, PacUIMPEHUE >KU3HEHHOTO
ONBITA W ONbITA IECATEIBHOCTH B MPOLECCE PEeATN3ANMU OCHOBHBIX HAIPABJICHUM
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UITUU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCUUCKOr0 OOIIECTBa; NPUHATHE TPaAUIIMOHHBIX
00I1IeUeNIOBEUECKUX  TYMaHUCTUUYECKUX U JEMOKPAaTHUUYECKUX  ILIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIiecTBa, y4acTBOBaTh B CaMOYIIPaBJICHUU B 00pa30oBaTEIbHOM OpraHU3allNy;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X (YHKIUAMH ¥ Ha3HAYEHUEM; TOTOBHOCTh K T'yMaHUTapHOU U

BOJIOHTEPCKOW  JCATEIBHOCTH; 2) NATPHOTHYECKOIO

BOCIIMTAHUA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXKIaHCKOH UJICHTUYHOCTH,
MaTpPUOTHU3MA; IICHHOCTHOE OTHOUIEHUWE K TOCYAApPCTBEHHBIM CHMBOJIAM,
JTOCTUKEHUSAM

POCCUICKHMX YUYEHBIX B 00JaCTH (U3UKHA M TEXHUKHU; 3) TYXOBHO-HPABCTBEHHOIO
BOCHUTAHHUS: CHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHUYECKOTO
MOBENICHUS;  CIIOCOOHOCTh OILIEHWBATh CHUTYAIlMI0 W TPUHAMATh OCO3HAHHBIC
pEIIeHus, OPUEHTUPYSACh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH, B TOM
YHclie B JIEATEIbHOCTH Y4Y€HOT0; OCO3HAHHWE JUYHOTO BKJIaJja B IOCTPOCHHE
YCTOMYUBOTO OYAyIIero; 4) 3¢TeTHYECKOr0 BOCITUTAHMA:

ACTETUYECKOE OTHOIIECHUE K MUY, BKIIIOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyIiero pu3n4eckon HaykKe;
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5) TpyaoBoro BoCIHMTAHUSI: HHTEpEC K  pa3iuyHbIM  cdepam

poeCCUOHANTEHOM IESITEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PH3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyaymiein mnpodecciu © peaan3oBBIBATh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;
TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIaCTH
(GU3UKK HA IPOTSHKEHUU BCEU )KU3HMU; 6)

IKOJOTHYECKOT0 BOCTIMTAHMA:

cpOpMUPOBAHHOCTH SKOJIOTHUECKON KYIBTYpBI, OCO3HAHHE TII00aILHOTO
XapakTepa dKOJIOTUIESCKHUX MPO0JIeM; TUTAHUPOBAHHUE M OCYIIECTBIICHUE JCHCTBUN
B OKpYXKaIollel cpesie Ha OCHOBE
3HAHUS el YCTOMYMBOTO PAa3BUTHS UEJIOBEYECTBA;  PACHIMPEHHE OIBITa
JESITETLHOCTH YKOJIOTUIECKON HAITPaBICHHOCTH Ha
OCHOBE UMEIONINXCS 3HAHUU TI0 (U3nKe; 7)
HEeHHOCTH HAYYHOTO MO3HAHUS:
c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHUA (PHU3MUECKON HAayKd; OCO3HAHHME LIEHHOCTH HAyYHOUH
AESITeIbHOCTH, TOTOBHOCTh B TIpolecce U3yueHUs (U3MKUA OCYIIECTBIATH
MPOEKTHYIO U HCCIICIOBATEIBCKYIO JCSITEIbHOCTh HHIANBHUIYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHBIE yUeOHbIe AeiicTBUs ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOATENbHO  (POPMYJIMPOBATH W AKTyaJlW3upoBaTh  MpoOseMmy,
paccMmarpuBaTh €€ BCECTOPOHHE;  OINPENENATh LEIU JEATEIIbHOCTH, 3a1aBaTh
MapaMeTpbl U KPUTEPUHU UX
JNOCTUKEHUS; BBIABIATH 3aKOHOMEPHOCTH W INPOTUBOPEYHUS B PACCMATPUBAEMBIX
(¢u3nueckux SIBJIEHUSAX; pa3padaTbiBaTh IUIAH PEHICHHUS MPoOJIeMbl € YUYETOM
aHaJM3a UMEIOIINXCS
MaTepUANIbHBIX W HEMATEpUAIbHBIX PECYpCOB; BHOCHTh KOPPEKTHUBBI B

NEATENIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB
LEJsAM, OLEHMBAaTh PHUCKU IOCIEACTBUM AEATEIBHOCTH;  KOOPAUHUPOBATH H

BBITIOJIHATH PA00TY B YCIOBUAX PEATBHOTO,

BUPTYaJbHOTO M  KOMOWHHPOBAHHOTO  B3aUMOJICHCTBUS;  pa3BUBATh

KpEaTUBHOE MBIILJICHUE TIPU PEUICHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJIETh HAYYHON TEPMUHOJIOTUEN, KIIFOUEBBIMU MMOHATUSMU U METOJJAMH
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duznyecKoil HayKu;

BJIAJICTh HAaBBIKAMU Y4€OHO-MCCIIEIOBATEIHLCKON U IPOSKTHOU JEATEILHOCTH
B 00nacTu QPU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TIOUCKY
METOJIOB pelieHHs 3a7ad (PU3UUECKOTO CONEp)KaHHs, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB TIO3HAHWS; BIAACTh BUIAMHU JCSITCIBHOCTH IO TOJYYEHHUIO HOBOTO
3HAHWS, €r0 HMHTEPIIPETAIlui, MPEeoOpPa30BaHUI0 W TPUMECHCHHIO B Pa3JIMYHBIX
y4eOHBIX CUTYaIUsAX, B TOM YHCIE MPH CO3/IaHWU YYEOHBIX MPOEKTOB B 00JacTH
(U3MKH;, BBIABIATH MPUYMHHO-CICACTBCHHBIC CBS3M W aKTyaJIH3UpOBATh 3a/1auy,
BBIJIBUTATh THUIIOTE3y €€ pEIICHHs, HAaXOIUTh apTyMEHTBI JJIS JOKA3aTelbCTBA
CBOUX YTBEP)KIICHHM, 3a]1aBaTh MapaMeTPhl U KPUTCPUU PEIICHUS;, aHATM3UPOBAThH
MOJIYYCHHBIC B XOJI€ PEUICHUsl 3aJa4dl Pe3yNbTaThl, KPUTHUYECKH OLICHUBATh HUX
JIOCTOBEPHOCTh, IMPOTHO3UPOBAThH HM3MEHEHHE B HOBBIX YCJIOBHSX; CTaBUTh H
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOM
JEATETPHOCTH, B TOM YHCIIC TPH HM3YYCHHH (PU3NKH; aBaTh OICHKY HOBBIM

CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT; YMETh MIEPEHOCUTH 3HAHUS TIO

(bU3MKe B IPaAKTHUECKYIO 00JIaCTh
KU3HENIEATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOmnacTeil; BBIIBUTATh HOBBIE UJICH, NIPEIaraTh OpUTrHHAIBHBIC TTOAXObI

U PEILICHUS;, CTaBUTh MPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE

IbTEPHATUBHBIC PEIICHMUS.

Pa6ora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMHU TOJIyYeHHS HHGPOpMANKU (PU3NYECKOTO COJIEpKaHUS U3
MUCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOWCK, aHAJU3,
CUCTEMATH3AIMI0 W WHTEPIPETANNi0 WH(OOPMAIMU Pa3INIHBIX BUAOB U (GopM
MPEACTABIICHUSI; OIEHWBATh JOCTOBEPHOCTh HWH(MOpPMAITUH; HCITOJIB30BaTh
cpenctBa MHMOOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX 3a7a4 C COOJOJeHUEM
TpeOOBaHMIA SPTOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypCOCOepPEIKCHHMS,
IIPABOBBIX M 3THYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€30MMacHOCTH; CO3/1aBaTh
TEKCTHI (PU3UYECKOTO COJIEP KaHMS B PA3IMUHBIX opMaTax C
y4€TOM Ha3zHaYeHUs: HHPOPMAIIMH U 1IETIEBON ayJAUTOPUH, BEIOUPAst ONTUMATHHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIH3aIiH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYUIECTBJISATh OOIIEHWE HAa ypokax (U3UKK UM BO BHE-ypOUYHOU
NEeATEIIbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIWUKTHBIX CUTyalludi ©  CMST4aTh
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KOH(QJMKTBL, Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pEHHUS C
VCIIOJIb30BaHUEM

A3BIKOBBIX CPEJCTB; IMOHMMATh W HCIOJIb30BAaTh IPEUMYLIECTBA KOMAHIHOU U
WHBUAYaIBHOU

paboThI; BHIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI ¢ yUETOM OOIINX

MHTEPECOB M BO3MOXXHOCTEH KaXJOr0 4WICHA KOJUIEKTMBA; IPUHHAMATh LEIU

COBMECTHOM AEATEIBbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUS 110 €€

JOCTUIKEHUIO: COCTABJIATH IIJIaH JEHUCTBUH, paCIpeleaTh POJIM ¢ yYETOM MHEHUN

YYACTHHKOB, 00CYX JaTh PE3YJIbTAThl COBMECTHOW pa0OTHI; OLIEHUBATH KAYECTBO

CBOET0 BKJIAJIa M KaKI0TO YYaCTHUKA KOMAaH/bI B

oOMit pe3ynpTaT Mo pa3padOTaHHBIM KPUTEPUAM; MpeiJiaraTb HOBBIE IPOEKTHI,
OLICHUBATh UJCH C IIO3ULIMU HOBU3HBI,

OPUTMHAJIBHOCTH, NPAKTUYECKOM 3HAYMMOCTH; OCYILECTBIIATh IO3UTUBHOE
CTPATErM4ECKOE MTOBEICHNUE B PA3JIUYHBIX

CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCcaJbHbIe YueOHbIe aeiicTBus CamMoopranu3anus:
CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO JESTEIBHOCTh B 00JACTH
GU3NKK W aCTPOHOMHUHU, BBIABISATH NPOOJIEMBI, CTaBUTb U (POPMYIHPOBATH
COOCTBEHHBIE 3aJ]la4M; CAMOCTOSATEIBLHO COCTABJAThH IUIAH PEIICHUS PACUETHBIX U
KAueCTBEHHBIX 3aJa4, IUIaH BBIMOJHEHUS NPAKTUYECKON padoThl C y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTEHH; AaBaTh
OLIEHKY HOBBIM CUTYallUsIM;
pacumMpsTh paMKH y4eOHOIro NpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;
JienaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE; OLIEHUBATh MPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH
(GhOpMHUPOBAHUIO U TIPOSIBIICHUIO SPY/IUIIUU B 00J1aCTH

(U3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JABaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBHI B IEATEIIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJQJ€Th  HABBIKAMM  TIO3HABATENBHOM  peduieKCMM KakK  OCO3HAHMS
COBEpLIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHHII;

UCIIOJIb30BaTh MPUEMBI peIIEKCUH JIIsl OLEHKU CUTYalllH, BBIOOpa BEPHOTO
pELICHUS; YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATD PEILIECHUS 110 UX
CHIDKEHMIO; IPUHUMATh MOTHBBI U ApIyMEHTBI IPYTUX IIPY AHAIIA3€E PE3YIbTATOB
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NeSATEeIbHOCTH, TPUHUMATh CeOsl, MMOHMMAas CBOM HEIOCTATKHM W JIOCTOWHCTBA,
MPUHUMATh MOTHUBBI W aApPTyYMEHTHl JAPYTMX TPH aHajJu3e pe3yJIbTaToB
JEeSATENIbHOCTH; MPU3HABATh CBOE MPaBO U MPABO APYTUX HA OMIHOKH.

B mporecce MOCTHXEHHS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEOHEro O0OImero oO0pa3oBaHUS Y OOYYAFOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPEAOIar Ao IIHA
c(hOpPMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIOYAIOIIETO CTIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIEHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOUN SMOITMOHAIBHON ChEpHI,
OBITh yBEpEHHBIM B ce0e; CaMOpEryIUpOBaHHs, BKIIOYAIOIIETO CAaMOKOHTPOJIb,
yMEHUE TMPUHHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEICHHUE, CIOCOOHOCTD
aJanTUPOBATHCS K IMOIMOHAIBHBIM HM3MEHEHUSIM U TPOSIBISATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPCHHEH MOTHBAIIMH, BKIIOYAIONMICH CTpEeMJICHHE K
JTOCTIDKCHUIO TIENIH U YCIIeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMCHHE JICHCTBOBATH
UCXO/IS1 U3 CBOUX BO3MOXKHOCTEH; SMITATUH, BKIFOYAIOIIEH CIOCOOHOCTh TOHUMATh
AMOIIMOHAIBHOE COCTOSIHME JPYTHX, YYHUTBIBaTh €ro TMpU OCYIIECTBICHUU
oOIeHus, CIToCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO; COITMATBHBIX HAaBBIKOB,
BKJTFOYAFOIINX CITOCOOHOCTH BBICTPANBATh OTHOIIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce mpenMeTHbie pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIHUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPojib U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU WU
TEXHOJIOTUM, B NPAKTUYECKOM JEATEIBHOCTU JIIOAEH; YUYUTHIBATH T'PAHULIBI
MPUMEHEHUsT HM3YyYCHHBIX (U3MYECKUX  MOJCNICH: MaTepualibHas  TOYKa,
WHEpIMalibHasl cucTeMa OTcu€Ta, aOCOJIOTHO TBEPIOE TEIO0, HACAIbHBIN ras,
MOJIEJIM CTPOCHUS Ta30B, KUIKOCTEW M TBEPIBIX TEJ, TOUCUHBIN BJIECKTPUUECKUU
3apsijl MPH pelieHnH (PU3NYEeCKUX 3a]1a4;

pacrio3HaBaTh (U3MYECKHUE SBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU CTPOEHHUSI BEIIECTBA U
DJICKTPOJUHAMUKHU:  PABHOMEPHOE W PABHOYCKOPECHHOE  IPAMOJMHEHNHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe TeJ, JBIKECHHUE TIO0 OKPYXHOCTH, HWHEPIIHS,
B3auMojIeiicTBHE Tel, TG y3usi, OpOYHOBCKOE ABUKEHUE, CTPOSCHUE KUIAKOCTEH U
TBEPJIBIX TeJ, U3MEHEHHE 00bEéMa TeJ MPU HarpeBaHUU (OXJIAKJICHHH), TEIJIOBOE
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paBHOBECHE, WCIAPEHHUE, KOHJEHCAIMS, IJIaBJICHUE, KPUCTAJUIM3alUs, KUICHUE,
BJI&KHOCTh BO3]1yXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHuMu B 3aKPHITOM
COCyle, CBSI3b MEXIy MapamMeTrpaMd COCTOSIHHMS Ta3a B H30Ipolieccax,
ANEKTpU3alMsa TEJN, B3aUMOACHCTBHE 3aps/IOB; OIKCHIBATH MEXAHHYECKOE
JBI>KEHUE, UCTOJIb3Ys (PU3NYECKUE BEIUYMHBI: KOOPJIMHATA, MTyTh, IEPEMEILICHHE,
CKOpPOCTh, YCKOPEHHE, Macca Tella, cujia, UMIYJbC Tela, KHHETUYeCKas YHEprus,
NOTEHIIMAIbHASI DHEPIusi, MEXaHUuecKasi paboTa, MEXaHWYeCKass MOIIHOCTh; MpU
OMKMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICT MCIOJb3YEMbIX BEIUYUH,
uX OOO3HAUYECHUSI M E€IUHUIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
GUBUYECKYI0 BEIMYMHY C JPYTUMHU BEJIWYMHAMH; ONUCHIBATh W3YyUYCHHBIC
TEIJIOBBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHUS, UCTIONIb3YS (PU3NYECKUE BETUYHHBDIL:
JABJICHHE Tra3za, TEMIIeparypa, CpPEIHsAs KUHETUYECKas JHEPTUs XaOTUYECKOTO
JBIDKCHUS MOJIEKYJ, CpeIHEKBaJpaTU4YHasi CKOPOCTh MOJICKYJ, KOJHYECTBO
TEIJIOThI, BHYTPEHHSIS dHEPTUsi, pabdoTa raza, Kod3PQUIIMEHT MOJIE3HOr0 JACHCTBUS
TEIJIOBOTO JIBUTATEJIS; MPU OMKMCAHUU MTPABUIBHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, UX OOO3HAYEHUS M EAUHUIIBI, HAXOAUTH (OPMYJIBI,
CBSI3BIBAIONIUE JaHHYIO (DU3WYECKYI0 BEIUYUMHY C JIPYTUMH BEJIUYUHAM;
OTMUCHIBATh M3YYEHHBIC DJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
SABJICHHSI (ITPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEIUYUHBI: DJICKTPUUYCCKUN 3apsif,
ANEKTPUUYECKOE T0JIe, HAPSKEHHOCTh MOJIs, MOTEHINAN, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINUCAHUU TMPABWIHHO TPAKTOBAaTh (DU3UUECKUN CMBICI HCIOJIB3YEMbIX
BEJIUYHMH, MX OOO3HAUYECHUS] M EIUHHUIIBI; YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYMHAMU, aHAJIU3UPOBATH
dbu3uYecKre NpoLecChl U SABJICHUS, UCTIONb3Ys (PU3MUECKHE 3aKOHBI U TTPUHIIUIIBL:
3akoH BcemupHoro tarotenus, I, II u III 3axkonbl HbroTOHA, 3aKOH COXpaHECHUS
MEXaHMYECKON IHEPTHH, 3aKOH COXPAHEHUS MMIYJIbCA, MPUHIUI CYyNEPHO3ULINH
CUJI, TPUHIMUII PABHOINPABHUS WHEPUUAIBHBIX CHUCTEM OTCUYETA, MOJEKYISPHO-
KMHETUYECKYIO TEOPHI0 CTPOCHHUSI BEIIECTBA, T'a30BbIe 3aKOHBI, CBSA3b CpPEIHEH
KMHETUYECKOW DHEPrMM TEIUIOBOTO JBIXKCHHUS MOJIEKYJ C  aOCOJIIOTHOM
TEMIIEpAaTypoil, TEpBbIA  3aKOH  TEPMOJAMHAMHUKH, 3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pa3ivyarh CIOBECHYIO
bopMyIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKCHHUE U YCIIOBHS (TpaHMIIBI,
00J1acTH) TPUMEHUMOCTH; OOBSCHITH OCHOBHBIC TPUHILMIBI JACHCTBHUS MAIHH,
MpUOOPOB W TEXHUYECKUX YCTPOMCTB; pasznuyaTh YyCIOBUS WX O€30MMacHOTO
WCIMONB30BaHUA B TIOBCEHEBHOU >KU3HU; BBIMIOJIHATh 3KCHEPUMEHTHI IO
UCCJIeI0BAHUIO (PU3UUYECKUX SABJICHUN U
IPOLIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHH, NPU 3TOM
dbopMmynupoBath mpobOeMy/3amadyy W TUMOTE3y Y4eOHOTO JKCIEPUMEHTA,
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coOupaTrh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OMBIT H
(GopMynupOBaTh BBIBOJBI, OCYIIECTBISTH MPSMbIE U KOCBEHHBIE HW3MEPECHHS
(Gu3MUecKX BEIUYMH, MPU 3TOM BbIOMpATh ONTUMAJIBHBIA CIOCOO M3MEpPEHUs U
UCIIOb30BaTh  HM3BECTHBIE METOABl  OLIEHKH IOTPEIIHOCTE  M3MEPEHUM;
HCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMU BEIIMUYUHAMHU C

WCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, NPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(duKcHpoBaTh PE3yNbTAThl MOJIYYECHHOM 3aBUCUMOCTH (DU3MYECKUX BEITUYHH B
BUJe TaOMUI U TpaduKoB, JeiaTh BBIBOJALI IO pPE3yJbTaTaM HUCCIEIOBAHMUS;
coOmrofaTth MpaBmwia OE30MAaCHOTO Tpyna NpU MPOBEACHUH HCCICIOBAaHUN B
paMKax y4eOHOro OJKCIIEpUMEHTa, Yy4eOHO-UCCIEIOBATEIbCKOM U IMPOEKTHOU
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOMICTB M J1aOOpaTOPHOTO
o0Opy/OBaHus; pellaTh pacy€THbIE 33Jaud C SIBHO 3aJaHHOW (DU3HUECKOH
MOJEJIbI0, HCIONb3YS (U3MYECKHE 3aKOHbI U NPUHIMIBI, HA OCHOBE aHalIM3a
YCIOBUS 3aJayd BbIOMpaTh (PU3UYECKYIO MOJECNb, BBIACIATh (U3UUECKUE
BEJIMYUHBI U (POpPMYJbI, HEOOXOAUMBIE Uil €€ pEelleHUs, IPOBOAUTh PacuéThl U
OLICHMBATh PEAJbHOCTh MOJYYEHHOTO 3HAYEHUsS (PU3NUECKOW BEIUYUHBI; peIIaTh
KAueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LIETIOUYKY
paccyXIeHUl C OMoOpoi Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3MUECKHUE
SBJICHUS;

UCIONB30BaTh  MpPH  pelIeHud  y4eOHBIX  3a/Jad  COBPEMEHHbBIE
MH(}OpPMAIMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPHPETALUN
Y TIPEACTABJICHUS Y4eOHOM M HAYYHO-TIOMYJISIPHOM MH(OpMaIuu, NOJTyYeHHOU U3
Pa3IMYHbIX HCTOYHUKOB, KpUTHUECKH aHAJTU3UPOBATH MOIy4aeMyIo HH(OpMaIuIo;
IPUBOJUTH PUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IMPOLECCOB OKPYKAIOMIEr0 MHUpa, B Pa3BUTHUE
TEXHUKA U TEXHOJIOTHUH; HUCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (U3HKE B
MTOBCETHEBHON KU3HU IS OOecCIedeHHsl OC30IaCHOCTH MpH OoOpalieHun ¢
npuOopaMd M TEXHUYECKUMHU YCTPONCTBAMH, Uil COXPAaHEHUS 3I0pOBbS U
COOJII0JIEHUS HOPM 3KOJIOTMYECKOTO MOBEICHUS B OKpYXalollel cpesie; paboTaTh B
rpynIe ¢ BbIMOJHEHUEM Pa3IUYHbIX COLUATIBHBIX POJIEH,

IUTAHUPOBaTh pabOTy TpPyNIbl, PALMOHAIBHO paCHpenessTh OO0S3aHHOCTH H
IJIAHUPOBATH JESITENBHOCTh B HECTAHIAPTHBIX CUTYALUSX, aJ€KBaTHO OLIEHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOUTUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMeEpax poJjib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKU U
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TEXHOJIOTUM, B NMPAKTUYECKON IEATEIBbHOCTH JIKOJEH, LEIOCTHOCTh U E€IUHCTBO
du3nuecKoil KapTUHBI MHpPA; YYWUTHIBATH TPAHUIIBI MPUMEHEHUS W3YYECHHBIX
(GU3MYEeCKUX MOJACIICH: TOYCUHBIM SJICKTPUYCCKUN 3apsj, Jyd CBETa, TOUYCYHBIN
HUCTOYHHK CBETa, sJICPHAst MOJICIb aTOMa, HYKJIOHHAs MOJICJIb aTOMHOTO si/ipa TpH
permeHnn (PU3NYeCKux 3a7ad; pacrno3HaBaTh (HU3UUECKUE SBICHUS (IIPOIECCHI) U
OOBSACHATh MX HA OCHOBE 3aKOHOB DJJICKTPOJWHAMHKHA W KBAaHTOBOH (DH3HKHU:
AICKTPUYECKass IMPOBOJAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHUYCCKOE, MAarHUTHOC
JNCHUCTBHS TOKa, B3aUMOJCHCTBHE MAarHUTOB, JJCKTPOMArHUTHAS WHIYKIIHS,
JEHCTBAE MArHUTHOTO TIOJII HAa TMPOBOJAHWK C TOKOM MW JBWIKYIIUWUCS 3apsl,
AIIEKTPOMATrHUTHBIC KOJEOAHWS W BOJIHBI, MNPSMOJIHHEHHOE PacIpOCTPAHCHHE
CBETa, OTpaXeHHUe, mpeyioMiieHue, uHTepdepeHus, Aubpakius U MoJIpu3aIus
cBeTa, Aucnepcus cmera, ¢GotodnekTpudeckuil 3ddext (portorddekT), cBeToBOE
JaBJICHUE, BOZHUKHOBCHHUE JIMHEHUATOTO CIIEKTpa aroMa BOAOPOJIa, €CTECTBCHHAS
M MCKYCCTBEHHAs PaJMOAKTHUBHOCTH; OMKCHIBATh M3yYEHHBIC CBOMCTBA BEIIECTBA
(2JIEKTpUYECKHE, MAarHUTHBIC, ONTHYECKHUE, DICKTPHUYECKYI0 IPOBOJIUMOCTD
Pa3IMUHBIX CpeJ) W DJICKTPOMArHUTHBIC SBJICHHUS (IPOIECCHI), HCIOIB3YS
Gu3NYecKue BEIWYUHBI: JJICKTPUYCCKUN 3apsii, CHJIa TOKa, JJIEKTPHYECKOE
HalpsDKEHUE,  DJICKTPUYECKOE  COMPOTHUBIICHHWE,  PA3HOCTh  IMMOTEHIIMAJIOB,
AJICKTPOABIDKYIAS cuja, paboTa TOKa, HWHAYKIMS MAarHUTHOTO TIOJS, CHa
Awmmepa, cuna JlopeHiia, MHAYKTUBHOCTh KaTYIIKW, DHEPTUS IJICKTPUUECKOTO H
MarHuTHOTO TOJICH, MEepHUOJ W YacToTa KoJieOaHWW B KoyeOaTeIbHOM KOHTYpE,
3apsii U CHUJIa TOKa B IPOIECCE TAPMOHMYECKUX AJICKTPOMArHUTHBIX KOJICOaHHMIA,
(OKYCHOE pacCTOSHHUE M ONTHYECKas CHja JIMH3bI, TPH ONMHUCAHUM IPABUIBHO
TPaKTOBaTh (HU3UYECKUN CMBICI HCIIONB3YEMBIX BEIWYMH, MX OOO3HAUCHHS W
SIVHUITBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3UICCKYIO BEIIHUHUHY C
JIPYTUMU BEJIMYUHAMU,

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOJIb3Ys
(Gu3NYeCKUe BEIMYHMHBI: CKOPOCTHh JJCKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
JacTOTa CBETa, SHEPTHs U UMITYJIbC (POTOHA, MEpUO/ MOTypaciaaa, SHEPTUs CBA3H
ATOMHBIX sIJIep, IPH OINHMCAHWUU MPABWIHBHO TPaKTOBATh (PU3MUECCKUN CMBICI
WCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAUYCHHS] U E€IUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMHU BEIHMYUHAMH,
BBIYHCIIATh 3HAYCHUEC (U3MYECKOW BEJIMYHMHBI;, aHAIM3UPOBATH (PU3HUECKHE
MIPOIIECCHl U SBJICHMSI, HCTIONB3Ysl (PU3nyuecKrne 3aKOHBI U MPUHITUIEL: 3akoH OMma,
3aKOHBI TIOCIIEIOBATEIFHOTO U MAPAJUICTbHOTO COCIUHEHUS TPOBOJHUKOB, 3aKOH
Jxoynsi—JIennia, 3aKOH 3JCKTPOMArHUTHONH WHAYKIIUH, 3aKOH IPSMOJMHEHHOTO
pacnpoCTpaHEHUsI CBETa, 3aKOHBI OTPAXCHHS CBETA, 3aKOHBI MPEIOMIICHUS CBETA,
ypaBHeHHe OWHIITEWHa A Gorodddekra, 3aKOH COXpAaHEHHs] SHEPruH, 3aKOH
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COXpaHEHUs WMIYJbCa, 3aKOH COXPAHCHHS DJJICKTPUYECKOTO 3apsiia, 3aKoH
COXpaHEHUsI MacCOBOT0 YHCIIA, MMOCTYJIaThl bopa, 3aK0H pajiMOaKTUBHOTO pacmaja,
OpU TOM Pa3IMyaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIPAKEHUE U yclOBHUsS (TpaHUIllbl, OOJACTH) MPUMEHUMOCTH; OIPEACHSThH
HaIpaBJeHUE BEKTOPA HHAYKIIMH MAaTHUTHOTO TIOJIST TPOBOTHUAKA
C TOKOM, CHJTbI AMriepa 1 cuibl JIopeHIia; CTpOUTh M OMUCHIBATH U300paKeHUE,
CO3/71aBa€MO€ TUIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M; BBIMIOJIHATH SKCIIEPUMEHTHI 10 UCCIEAOBAHUIO (PU3UUECKUX
SIBJICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopMmynupoBath MnpobiieMy/3alady U TUNOTE3y YYEOHOro HSKCIEPUMEHTA,
coOMpaTh yCTaHOBKY M3 MPEIOKEHHOTO O0OPYIOBAaHUS, MPOBOIUTH OMNBIT H
(GbopMyIHpOBaTh BBIBOABI, OCYIIECTBIATH TPSIMbIE W KOCBEHHBIC HW3MEPCHHUSI
(bu3MUecKUX BEJIWYUH, MPU 3TOM BbIOMpATh ONTUMAJIbHBIA CIOCOO M3MEPEHUS U
UCIIOJIb30BaTh ~ M3BECTHBIE  METOJbl  OLIEHKHM TOTPEIIHOCTEeH  HM3MEpEHUM;
HCCJIEOBAaTh 3aBUCUMOCTH (DM3UYECKUX BEIMYMH C HCIOJIB30BAaHUEM IIPSIMBIX
W3MEPCHHM: TP ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIBTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYUH B BUAC TaOMUIl U TpaduKoB,
JIeNIaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIIEIOBAHUS; COOII0ATh IIpaBuia 6€301MacHOro
TpyJa TPU TIPOBEACHHHM WCCICIOBAaHWNA B paMKaxX Y4eOHOTO OJKCIICPUMEHTA,
y4eOHO-UCCIIeIOBATEILCKOH W TIPOSKTHOW JCATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTETBHBIX YCTPONCTB U JJA0OPATOPHOTO OOOPYAOBAHMS; PEIIATh PACUETHBIC
3a/1auu C SIBHO 3aJIaHHON (DU3UYECKOI MOJIETIBIO, UCTIONB3YS (PU3UUYECKUE 3aKOHBI U
MIPUHITUIIBEI, HA OCHOBE aHAIM3a yCIOBUS 3a7a4d BBIOMPATh (U3HUECKYIO MOJIECIb,
BBIICNIATh (PU3NYECKHUE BEIMUYUHBI M (POPMYIIBI, HECOOXOMUMBIE IS €€ perieHus,
MPOBOJIUTh pacu€Thl W  OIEHWBATh PEATBHOCTh TOJYYEHHOTO 3HAYCHUS
(du3rUecKoil BEIMYMHBI; perlaTh KaueCTBEHHBIC 33/1aUd: BBICTPAUBATH JIOTHUECKH
HEMIPOTUBOPEYHMBYIO IIETIOYKY PACCYXIACHUN C OMOpON Ha H3YYCHHBIC 3aKOHHI,
3aKOHOMEPHOCTH ¥ (PU3HUYECKHE SIBIICHMUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3a/Jad  COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIH
U TPEJCTaBIICHUs YYEOHOW U Hay4YHO-NOMYJIAPHON MHGOpPMALINK, MOJYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTYyYaeMy0 HHPOPMALIUIO;
OOBSICHATh MPHUHLMUIIBI JACHCTBUS MAIllMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nanyaTh yCIIOBUSL UX O€30MACHOTO HCIOJB30BaHUS B TOBCEIHEBHOW >KHU3HH,
OPUBOJAUTH NPHUMEPHl BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(DU3MKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH M TEXHOJOTHH; HCIOJb30BaTh TEOPETHUYECKHUE 3HAHUA MO (U3MKE B
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MMOBCEHEBHON JKM3HU I oOOecrmedeHus O€30MacHOCTH TIpH  OOpamieHun ¢
npuOopaMd M TEXHHYSCKHMH YCTPOWMCTBAMH, JUISI COXPAHCHHS 3J0POBBS H
COOJIIOJICHHSI HOPM DKOJIOTHYECKOTO IMOBEICHHUS B OKpYIKAIOIIeH cpefe; paboTaTh B
IPYIIE C BBIMOJHEHUEM Pa3JIMYHBIX COIUAIBHBIX POJICH, IUIAHUPOBaTh PabOTy
TPYIIBI, PAMOHAILHO PACHPESNIATh 00SI3aHHOCTH M IUIAHUPOBATH JCSITEILHOCTD
B HECTaHJAPTHBIX CHUTYallMsAX, aJCeKBaTHO OIICHWBATh BKJIQJ KaXJIOTO U3
YYaCTHHUKOB TPYIIIBI B PEHICHUE PACCMATPUBACMOM MPOOJICMBI.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposeie)
Ne n/n o0pazoBaTelbHbIE
NMPOrpaMmblI Kourpoasnbie | IlpakTuueckue
Bcero pecypcebl
padoTshI padoThI
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubnuorexa [JOK
11 ®u3KKa U METO/Ibl HAYYHOT'O IIO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6anoreka LIOK
2.1 Kunemaruxa 5 https://m.eds00.ru/7f41bf72
bu6anoreka LIOK
2.2 Husanuia / https://m.eds00.ru/7f41bf72
but6mmorexa [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro 1o pasuery 18

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA
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OCHOBEI MOHCKYHHpHO-KHHeTquCKOﬁ

bubnunoreka LIOK

3.1 TEOPHUH 9 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OcHOBBI TEPMO/IMHAMUKH 10 https://m.eds00.ru/7f41bf72
ArperaTHble COCTOSIHUSI BEIIECTBA. bubnunoreka LIOK
3.3 ®da3oBbIC IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 24
Pazpnen 4. JIEKTPOIUHAMUKA
bubanoreka LIOK
41 OlleKTpocTariKa 10 https://m.edsoo.ru/7f41bf72
ITocTostHHBIN dIEKTpUYECKUN TOK. TokuU B bubmuoreka [IOK
4.2 pa3IMYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KITACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (mnposrie)
Ne ni/m o0pa3oBaTe/bHbIE
NMPOrpamMMbl Koutpoabnbie | IlpakTuyeckue
Bcero pecypcbi
padoThI padoThI
Paznen 1. JIEKTPOAUHAMUKA
MarnutHoe noJjie. JIeKTpOMarHuTHast bubnuorexa [JOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHu4ecKHe U AIEKTPOMAarHUTHBIE bubnnoreka [JOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHudecKue U 3JIEKTPOMAarHUTHBIE bubnnorexka [JOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
5 bu6mmorexa [IOK
3 Onrrixa 10 3 https://m.eds00.ru/7f41c97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH
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OCHOBBI CIEUATIBHON TEOpUHU

bubmuorexa [JOK

3.1 OTHOCUTEIHHOCTHU 4 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 JIEMEHTHI KBAHTOBOW OINTHUKU 6 https://m.eds00.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenne aToma 4 https://m.edso0.ru/7f41c97¢c
bubmuorexa [JOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [JOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 hitps://m.edso0.ru/7f41c97¢
Htoro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnuotexa
4 HOK

6.1 O06o011arorIee TOBTOPCHHE

https://m.edsoo.ru/7f41c97c
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Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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INOYPOYHOE IVIAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne T Jlata uudposbie
n/n eMa ypoka B Konrtpoabnbie | I[lpakTuyueckue | uzyuenus obpasoBaTebHble
cero
padoThI padoThI pecypebt

®usuka —  HAyKa O

1 npupozae. Hayunsle meTozsl 1 bubnmnoreka [HOK
O3HAHU OKPYXAaIOILEro https://m.edsoo.ru/ff0c32e2
Mupa
Ponrb u  wmecro  Qu3uku B

OpPMUPOBAHUU COBPEMEHHOU
2 I?ap HOI;I KapTHUHBI 151)1/1 a B 1 bubmorexa [IOK
v N P pa, https://m.edsoo.ru/ff0c33e6

MPaKTUYECKON NEeATETbHOCTH
NI
Mexanuveckoe JIBUJKEHHE.
OTHOCUTENBHOCTh ~ MEXAHMYECKOTO Bu6morexa IIOK

3 1
ABMIKCHHAL. Iepemerenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHUE
PaBHOMEpHOE NpsIMONIMHENHOE bubmuorexa [IOK

4 JIBH)KCHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE bu6muoreka [JOK

5 JBUKECHUE 1 https://m.edsoo.ru/ff0c372e
CBoOogHoe IaJicHue. VYckopenug bubnunorexa LIOK

6 ¢BOOOIHOTO ITaIEHUS 1 https://m.edsoo.ru/ff0c39cc
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KpuBonuneliHoe 1BU>XEHUE.

7 JIBHKeHHE MaTepUaIbHOM TOYKH 110 bubmiorexa OK
OKPYKHOCTH https://m.edsoo.ru/ffOc3ada

8 [Tpunin otHocuTenpHOCTH ["anues. but6mmoreka [IOK
NHuepumanbHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3be8
ITepBbiii 3akoH HproTOHA
Macca Ttena. Cwuna. Ilpunoun

9 CyIepIo3uIMu Cuil. Bropoii 3akoH Bubmmorexa IIOK
Hbl0TOHA /1S MaTEPHATBHOMN TOUKH https://m.edsoo.ru/ff0c3be8
Tpetuii 3akoH HeroToHa 11st bubmnoreka IIOK

10 MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH  BCEMHPHOIO  TSTOTEHUS.

11 Cuna TSDKECTH. [Tepas Bu6mmoreka [IOK
KOCMHYECKast CKOPOCTD https://m.edsoo.ru/ff0c3d00
Cuia ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK

12 Tea https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument tpenus.

13 Cwuita CONpOTHUBIICHUS TIPU JIBHXKCHHUH bubmmorexa [IOK
TeNa B KUIKOCTH MITH Ta3e https://m.edsoo.ru/ff0c3f76
[ToctynarenbHOe U BpamareabHOE

1 JBUKEHHE a0COIIOTHO TBEPIOTO Tea. Bu6miorexa [JOK

Mowment cuibl. [lneyo cuiel. YciioBus
paBHOBeECHs TBEPIOTO Tela

https://m.edsoo.ru/ffOc41a6
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15

NMiynsCc  MaTepuanbHOM TOYKH,
CUCTEMBbl MaTEPUAIBHBIX TOYEK.
Nmnynsc CHJIBI. 3aKoH
COXpaHEeHUs UMITyJIbCa.
PeaktuBHOE NBM>KEHNE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MOIIIHOCTE CHJIBL.

Kunernueckas OQHCPIuAa MaTepI/IaJILHOﬁN
TOYKHU. TeopeMa 00 N3MCHCHHNU
KUHETHYECKOI OHCPIun

bubmnoreka IIOK
https://m.edsoo.ru/ff0c4502

17

[ToreHmanbHas 3HEPrUsl.

bubmnoreka IIOK

[ToreHumanbHass 3HEPrUs  yNpyro
nepopMHUPOBaHHON IIPY>KHUHBI.
[ToreHunanpHas ~ »Heprus  Tela
BOJIM3U MOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ffOc461a

18

[ToreHnManbHBIE U HEMIOTEHIMAJIBHBIE
cuiibl. CBs3b paboThI
HENOTEHUUAIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUH CUCTEMBI TEI.
3aKOH COXpaHEHHS] MEXaHUUECKOU
SHEPrUu

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopartopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CHUIIBI
c U3MEHEHHUEM MEXaHUYECKOH
SHEpPIruu Tela  Ha  IpuUMepe
pacTsKEHUs. PE3UHOBOTO XKI'yTa

39
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20

KonrponpHas pabora mo Teme
«Kunematuka. JlmHamuka.
3aKOHBI COXPAHEHHS B MEXAHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHbIE MOJIOKEHUS
MOJICKYISIPHOKUHETUIECKONH TEOPUH.
bpoynoBckoe npmwkenue. Juddys3us

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxkTtep JIBUKCHUS U
B3aMMOJCHCTBHS YaCTHII BEIICCTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEIl

23

Macca monekyn. Konnuectso
BemectBa. [locTostHHas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa

u e€ uzmepenue. Illkana remneparyp
Lenbcus

25

Uneanpueiii ra3 B MKT. OcHoBHOE
ypaBuenue MKT

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHass — Temmeparypa  Kak
Mepa cpeaHen KUHETHUYECKON
DHEPrUM  JIBUKEHUS  MOJIEKYII.
YpaBHeHue

MenneneeBa-Knaneiipona

bubnunotexa LIOK
https://m.edsoo.ru/ffOc511e

27

3akon JlanbpToHa. ['a30BbIe 3aKOHBI
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JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH

28 MEXJIy TIapaMeTpaMu  COCTOSIHHS
pa3peKeHHOTro raza
N3onporeccyl B UICATBHOM ra3e U HX bubnuotexa [JOK

29 rpaduveckoe MmpeacTaBIecHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U

20 cnocoObl e€ n3meHenus. Komuuectso BuGmorexa [TOK
TeMIOTHI U paboTa. BHyTpeHHss https://m.eds00.ru/ff0c5952
SHEPTrUsl OJTHOATOMHOTO UJICATIBHOTO
raza

bu6nuorexa [IOK

31 Buer Temonepenan https://m.eds00.ru/ff0c5¢c36
VrnenpHast TEMIOEMKOCTh BEILECTBA.

39 KonuyectBo TETIOTHI npu bubnmnoreka [JOK
TemIonepeaye. AnmnabaTHbIN https://m.edsoo.ru/ff0c5c36
nporecc
I1epBblil 3aKOH TEPMOJAVHAMUKHU U €r0 bubmuoreka [JOK

33 IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporeccoB B

34 npupoze. Bropoii 3akon Butmorexa [HOK
TepMO/IMHAMUKH https://m.edsoo0.ru/ff0c6230

25 [Ipunuun nevictus u KII1J TermnoBoit bu6muoreka [IOK

MalllHBbI

https://m.edsoo.ru/ff0c600a
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uxn Kapno u ero KITJ]

DKOJOoru4ecKue MpooIeMbl

37 TEIUIOPHEPTETUKI
O6o6marmuii ypok «MoJeKyspHast bubnuotexa [JOK

38 ¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «MonexynspHas ¢usnka. OCHOBBI bubmiorexa [IOK
TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6a50
[TapooGpa3oBanre U KOHIEHCAIUS. bubnmnoreka [HOK

40 Hcnapenue u KUIEHUE https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS

41 BJIQXKHOCTb BO3yxa. HachleHHbIN Bu6mmoreka [IOK
nap https://m.edsoo.ru/ff0c64d8
Tépnoe Tteno. Kpucrammmueckue u
aMmopQHbIe Tena. AHm30TpONHUS

42 CBOWCTB KPUCTAJIOB. Kunkue bubmorexa LOK

https://m.edsoo.ru/ff0c65f0

KPUCTAJUIBI. CoBpemeHHbIE
MaTepHrabl
[InaBrneHue M KpUCTAIIN3AIIHS.

43 V nespHas TEII0Ta IUIABICHHS. bubmmoreka [IOK
CyGnumars https://m.edsoo.ru/ff0c6708

bubnunotexa LIOK
44 YpaBHEHHE TEIUTOBOTO OaslaHca

https://m.edsoo.ru/ff0c6820
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:‘)J'IGKTpI/I?) alusa TCII.

45 Dnekrpuyeckuil 3apsa. JlBa Buuga bubmmoreka LHOK
SIEKTPHYECKHX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[TpoBoaHMKH, JUDIIEKTPUKU u

46 TOJIYIIPOBOIHHUKH. 3akoH bubnmorexa [IOK
COXpaHEHHS HIeKTPHHUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
B3aumopeiictBue 3apsaoB. 3akoH

47 Kynona. To4euHbIii 3IEKTPUUECKUNI Bubmmorexa [IOK
sapan https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTD MEKTPUYECKOTo MOJs.

18 [Tpunnun cynepnomlvmn Bu6moreka [[OK
SIEKTPHMECKHX TIONeH. JInHIK https://m.edsoo0.ru/ff0c6df2
HaIpsKEHHOCTH
Pabora cuiI

49 AIEKTPOCTATHYECKOTO TOJIAL. bubnuoteka [JOK
ITorennuai. Pa3Hoctb https://m.edsoo.ru/ffOc6f00
MOTEHI[MAJIOB
[IpoBoAHMKKM W JAMAIEKTPUKU B

50 ANEKTPOCTATUYECKOM oJe. bubnuotexa [JOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD

but6mmoreka [IOK
51 OnekrpoémkocTh. Konaencatop

https://m.edsoo.ru/ff0c7126
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:‘)J'IGKTpOéMKOCTB IIJIOCKOI'O
KOHACHCaTOopa. 3Hepr1/1;1 3apsAXKEHHOI'O
KOHACHCaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHass pabora "U3mepenue
ANIEKTPOEMKOCTH KOHAEHcaTopa'

54

[IpyHIMD JEHCTBUS W NPUMEHEHHUE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO

ammapara,  CTPYWHOrO  IIPHUHTEpA.
DJeKTpocTaTHUecKas 3alluTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

55

DNEeKTPUUECKH TOK, YCJOBHUS €ro
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna  TOKAa. Hanpsxenue.
Comnpotusnenne. 3akoH Oma

JUTSl y4acTKa LENH

56

[TocnenoBarenbHOE, napauieNbHOe,
CMEIIaHHOE COeTMHEHHE
npoBoHUKOB. JlaGoparopHasi pabota

«I/I3yqu1/Ie CMCIIaHHOT'O COCIMHCHUA

PE3UCTOPOBY

but6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

PaboTta 1 MOITHOCTB 3JIEKTPUUECKOTO
ToKa. 3akoH Jlxoymnsa-Jlenua

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838
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58

3akon OMa 115 MOJTHOM (3aMKHYTOM )
aneKkTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«3mepenue DJ1C ucTouHrKka ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs! TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJICHI/Iﬂ MCTAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

60

DNEKTPUUECKUH TOK B BaKyyMe.
CBoJicTBa 2JIEKTPOHHBIX ITyYKOB

61

[TonynpoBOAHUMKH, UX COOCTBEHHAs U
npuMecHast mpoBoaAUMOCTb. CBoiicTBa
p—Nn-nepexona.
[TomynpoBOITHUKOBBIE

bu6anoreka IIOK
https://m.edsoo.ru/ff0c84ae

npudopbI

62

ONEeKTpUYECKUil TOK B pacTBOpax H
pacruiaBax 3JE€KTPOJIMTOB.
DNEKTPONUTHYECKAST JUCCOLIHAITHSI.
DIIEKTPOIIN3

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

OJIEKTpUYECKUd  TOK B Tras3ax.
CamMocTosATeNnbHBIN u
HECAMOCTOSTEIIbHBII paspsa.

MoHus.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae

45
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ITna3zma

DneKkTpruuecKue Mpruodopsl U
YCTPOMCTBA U UX NMPAKTUUYECKOE

bubmuorexa [JOK

64 npumenenue. [pasua TexHuky L https://m.edsoo.ru/ffoc86fc
0e30MmacHOCTH
O6o06maromuit ypok bubnuoreka [IOK

65 «DIJIEKTPOTUHAMHUKAY 1 https://m.edsoo.ru/ff0c88be
KontponbHas padora 1mo reme
«Qnekrpocraruka. [TocTosHHBIH Bu6mmoreka [TOK

66 DNIEKTPUIECKHt TOK. Toku B L https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX CpelIax»
Pe3epBHbIii YPOK. KontponbHas bubnuoteka [JOK

67 pabora no Teme "DnekTpoauHamMuKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBubIil ypok. O600marommi ypok bubnuoteka [JOK

68 o temam 10 kimacca 1 https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME
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11 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No T Jlata uugposbie
eMa ypoka
/i yp Beero Kontpoabsubie | IlpakTuueckue H3ydeHus o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypcnl
ITocTossHHBIE MAarHUTHI U BX
B3auMojeiicTBre. MarnutHoe mnoue. . Bu6smoreka [JOK
Bekrop MarHuTHON HHAYKIHK. JInHIK https://m.edso0.ru/ff0c9778
MarHUTHON MHIYKLIUU
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MarauTHoe TmoJie  MPOBOJHUKA C
ToKOM. OnbIT DpcTena.

BzaumopeiicTBue npoBOAHUKOB C
TOKOM

bubnunorexa LIOK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopnast pabora «3yuenue
MAarauMTHOIO ITOJIAA KaTylIKU C TOKOM»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlelicTBue  MAarHUTHOTO  MOJsA  HY|
MIPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaGopaTtopHnast pabota
«Uccnenosanne neicTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

JleficTBEe MarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apSKEHHYIO YACTHILY.
Cua Jlopenna. PaGota cuibt
Jlopenna

bu6anoreka LIOK
https://m.edsoo.ru/ff0c9df4

OnexTpoMarHuTHast UHAYKIus. [1oTok
BEKTOpa MarHUTHON UHAYKIUHU. DJ[C

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas pabora
«Hccnenosanue SIBJICHUS
3JIEKTPOMArHUTHON

UHAYKLIAN»

bubnunorexa LIOK
https://m.edsoo.ru/ff0cal50
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NHunykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJIC caMOMHIyKIIUH.
DHeprusi MarHuTHOTO TOJISI KaTYIITKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

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

TexHuueckue yCTpoiicTBAa U HUX
MIPUMEHEHHUE: TTOCTOSHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUraTElb, YCKOPUTEIHN
AJIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10

O6obmaromuit  ypok  «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIAYKIOUSA

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

11

Kontponbnas  pabora 1o  Teme
«Mar»auTtHoe 10J1€e.
3J'I€KTpOMaFHI/ITHa$I I/IHJIyKIII/Iﬂ»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOHBIE MEXaHHYECKHUE
KoJieOaHusl.

I"apmonunyeckue

Kosie0aHusl. YpaBHeHue
TapMOHUYECKHUX KOIeOaHUH.
[IpeBparenue sHeprun

bu6nuorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTU M MAcChl Tpy3a»
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14

Konebarenbublii konTyp. CBOOOIHBIE
SJICKTPOMArdHuTHBIC KoJIEOaHUs B
UJIeaJIbHOM KOJIe0aTeIbHOM KOHTYPE.
Amnanorus MCKAY MCXaHUYCCKUMH U
SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B HJICATHHOM
K0JIe0aTEIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienne O  3aTyXawIIUX
KOJICOaHUSX. Brinyxnennoie
MEXaHHUYECCKHE KoJIeOaHMSI.
Pe3onanc. BeIHyX1€eHHBIE
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

ITepemenHsbIil ToK. CHHYCOMAAIBHBII
[IEPEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOTO TOKa. AMIUIUTYTHOE U
JIEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaIpsHKEHUs

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.

[IpousBoacTBo, nmepenavya u
noTpeOieHne  AJIEKTPHUYECKON
SHEpPIruu

19

VYerpoiicTBo nu MIPaKTUYECKOE
pUMEHEHNE AIEKTPUYECKOTO
3BOHKA, TEHeparopa IEPEMEHHOIO
TOKa, TMHUH JJIEKTpoIepeaay

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324
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20

DKOJOTUYECKUE PUCKU TTPU
MPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus

AIEKTPOIHEPIUU B MIOBCEAHEBHOMN
JKHU3HU

21

MexaHHUeCKUEe  BOJIHBL,  YCJIOBHS
pacIpoCTpaHCHHUSI. [Tepuon.
CKopocCTh pacrpoCcTpaHeHUs U JJIMHA
BOJIHBI. HOHGpG‘IHI)IG U IIPOOOJIbHBIC
BOJIHBI

bubmnoreka IIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. Ckopocts 3Byka. I'poMkocTb
3ByKa. Bricota ToHa. TemOp 3ByKa

bubmnoreka IIOK
https://m.edsoo.ru/ffOcccOc

23

3J'IeKTp0MaFHI/ITHI)I€ BOJIHBI, UX
cBoMcTBa U ckopocTh. [kama
SJICKTPOMArHMTHBIX BOJIH

bu6anoreka LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHH paanoCBA3n u
TCIICBUACHUA. Pa3zButue
CpCACTB CBA3H. Pagnonokarus

25

Kontponbnas pabora «Konebanus u
BOJTHBD

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssMonuHeniHOE  pacmpocTpaHEeHUe
CBETa B OJHOPOJIHOM cpere.

ToueuHbIil HICTOYHUK cBeTa. JIyd

cBeTa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cd350
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OtTpaxkeHre  CcBeTa.  3aKOHBI

27 oTpaxkeHusi cBera. llocTpoeHue bu6miorexa LOK
M306pakkeHNil B ITIOCKOM 3€PKaJie https://m.edsoo.ru/ffOcd4e0
IIpenomnenue CBeTa. [Tonnoe
BHYTpEHHEE oTpakeHue. [IpenenbHbii Bubuorexa IIOK

28
yroxa TIOJHOTO BHYTPCHHETO https://m.edsoo.ru/ffocd7f6
OTpa’KeHUs

29 JlaGopaTtopHnas padora «M3mepenue bubnmnoreka [HOK
MOKa3aTelis MPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue n3zo0pakeHUil B

30 nmun3e. PopMysa TOHKOM JIMH3EL bubnuorexa [IOK

https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGopatopHass  pabota

31 «HccnenoBanue
CBOWCTB M300pakeHul B
JMH3aX»

Hucnepcust CBeTa. CroxHbIN
coctaB  Oemoro  csera. LIger.

32 JlaboparopHas paborta
«Habmoenne aucnepcun cBeTa
Nutepdepennus cera. Audpaxius bu6muoreka [JOK

33 ceta. JludppakiuronHas pemeérka https://m.edsoo.ru/ffOced22

34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK

IHonmapuszanus ceera

https://m.edsoo.ru/ff0cf02e
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OnTnueckue npubOphl U yCTPOUCTBA U

35 yCIIOBHA UX 0€30MacHOT0 MPUMEHEHUS
I'panuis! PUMEHUMOCTH

36 KnaccnquKouﬁ mexaHuku. [loctymnars Bu6anorexa LIOK
ClennalpHOu Teopun https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCHUTENBHOCTH

37 OJIHOBPEMEHHOCTH. 3ameicHue bubmmorexa [IOK
BPEMEHH 1 COKPALLIEHHE [UTHHBI https://m.edsoo.ru/ffOcfad2
DHeprusi ¥ UMITYIIEC PEISTHBUCTCKON

38 gacTuibl. CBSI3b Macchl C SHEPruei u Bu6moreka [IOK
HMITYJIECOM. DHEPIHUs OKOS https://m.edsoo.ru/ffOcfc68

39 KonTponpHas padora «Onruka. bubmmoreka [JOK
OcHOBBI cIENMANIBHON Teopun https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTHY
®oronsl. Popmyna [lnanka. Dueprus bu6muoreka [JOK

40 U UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTkpbiTHE U UCCIIeIOBaHNe

41 dorosddexra. OnbiTer A. T brbmorera [IOK
Cromeroa https://m.edsoo.ru/ffOcffc4
3akoHbl poTorddexTa. YpaBHEHHE

42 OiHmreitHa i porodddexra. Brbmorera [IOK

«Kpacnas rpanuna» gorosdppexra

https://m.edsoo.ru/ff0d015e
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Hasnenne cera. OmnbiTer 1. H.

43 JleGeneBa. Xumudeckoe IeicTBHE Brbmorera [IOK
CcReTa https://m.edsoo.ru/ff0d04a6
TexHuueckue yCTpoOMCTBA U
MpPaKTUYECKOe  IPUMEHEHUE:
44 ¢dorosnemMeHT,  (QOTOTATUHK,
COJTHEYHasI Oarapes,
CBETOIMO/I
Pemenue 3amau mo temMe «IJIEMEHTEHI bubmnoreka IIOK
45 KBAHTOBOM OITUKH) https://m.edsoo.ru/ff0d0302
Mogaens atoma TomcoHa. OnBITEI
46 Pesepdopna o paccesHuro o-9actu bubmorexa LHOK
pOopA p - https://m.edsoo.ru/ff0d091a
[Inanerapnas Mogenb aToMa
bu6anoreka LIOK
47 Toctynarst bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u morunoiieHne (HoTOHOB
IpU IEpexone aromMa C OJHOrO bubmuoreka [IOK
48 o
YPOBHsS JHEpPruM Ha Apyrou. Bunsl https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
49 Bonxosrle cBoiicTBa yacTull. BoiHEI but6mmorekxa [IOK

e bporins.
KopmyckynsipHOBOJIHOBOM
JlyaJu3M. CrnoHTaHHOE u

BBIHYKACHHOC U3JTYUCHUC

https://m.edsoo.ru/ff0d0ca8
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OTKpbITHE PAAMOAKTUBHOCTU. OIBITHI
Pesepdopna 1o OIIpEIEIICHUIO
COCTaBa PaJInOAKTUBHOTO U3TyYEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, Oera-,
raMMau3IydeHHUs. Biusanue
paJiOaKTUBHOCTH Ha JKUBBIE
OpraHUu3MbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.

ONEeKTPOHHBIN u ITO3UTPOHHBIN
Oerapacnan. 'amma-uzinyyeHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSA3M HYKJIOHOB B si/Ipe.
Snepuple  peakuuu.  SAnepHsblil
peaktop. [IpoGriembl, TEPCTIEKTUBHI,
HKOJIOTMUECKUE AaCHEKThl SACPHOMU
SHEPreTUKHU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKphITHE
no3uTpoHa. MeTo/ipl HabMIoIEeHUS U
PErucTpalmu JIEMEHTAPHBIX YaCTULL.
Kpyrsiii cton «®yHaaMeHTanbHbIe
B3auMOJICUCTBUS. EqMHCTBO
buznYeCcKol KapTHHBI MUPa

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

55

Bun 3Bésmnoro wneba. CosBe3nms,
spkue  3BE3BI,  IUTAHETHI, WX
Buaumoe aBmwkenne. ComHeuHas
cHCcTEMA

55
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