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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTBHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MNPHUPOAbI, BBICTYINAas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCHOPTa, OCBOCHHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHUSI IPU BBIMOJIHEHUU UMH YUEOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCeX pa3/ienoB (U3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM Npo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TeOpUH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0J B Kypce (DM3MKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOphIE B MporpamMme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YYEHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm sToM obOecrmeumBaeTcsi  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJIIENAETCS PENICHUIO PACYETHBIX M KA4€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUUYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (QU3MKK JTOKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
NPUHITUTIOM MHHUMAJIBHOW JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHE MJIS YUYEHUYECKHX TMPAKTUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue ymeHuil OOBACHATH SBJICHHUS C HMCIOJb30BAaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



npuoOpeTeHue  CUCTeMbl  3HaHMM 00  o0mmx  (u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(YU3HKHY;

(GopMUpOBaHHE YMEHUH TPUMEHATh TEOPETUYECKUE 3HAaHUSA IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C $BHO 3aJaHHOMN
¢uznyeckoil Mozenblo, 3a1ad, MNOJApa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3/ianue (U3NYECKON MOJEIH, aIeKBaTHON YCIIOBHSIM 3a/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHHE YCIIOBHUH JJIsl pa3BUTHS YMEHUN MPOEKTHO-MCCIEAOBATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CpEIHEro OOIIETo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.

COJAEPKXAHUE OBYUYEHUA

10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHMA
®usnka — Hayka O mpupone. HayuyHble MeTOIBI MO3HAHMS OKPYKAKOLIETO

MUpa.

Ponp okcnmepumeHTa W TEOpUHM B MPOLECCE TO3HAHUS TPUPOIBI.

DKCnepuMeHT B QUBHKE.

MonenupoBanue (HU3UYECKUX SBICHUNM W TIporieccoB. HayuHbie THUIIOTE3HI.
duznyueckre 3aKOHBI U TEOpUH. ['paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHWM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.
Llemoncmpayuu



AHanoroBele W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcué€ra. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpPIWHAT.
CnoxeHue nepeMeIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOE IBrkKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEPEMENICHUs
MaTepUaAIbHOW TOYKHA OT BPEMEHH.

CBoOoHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaiCHUSI.

KpuBoimHeiHOe  nBWKEHWE. J[BMKEHHWE  MaTepuasbHOM  TOYKHA 11O
OKPYHOCTH C IMTOCTOSHHOM IO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u vacrora oOpamienus. LleHTpocTpeMHUTEIbHOE YCKOPEHUE.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenue aBukeHUs Tena, OPOIIEHHOIO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne ycKopeHusi CBOOOIHOTO ITaICHHMS.

HamnpagieHnue CKOpOCTH TIPHU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydeHne HEPaBHOMEPHOTO ABMIKEHHUS C IETbIO OINpe/eeHNUs MIHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLICHUSI MEXAY MYyTsIMHU, MNPONUACHHBIMU TEIOM 3a
MoCJe0BaTeIbHbIE paBHbIE MPOMEKYTKU BPEMEHH TMPU PaBHOYCKOPEHHOM
JBW)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun  otHocutTenbHOCTH  ['anmunesd. IlepBweii  3axkoH  HeroToHa.
NHepunalibHbIE CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUIS MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsokectu. IlepBas kocMmudeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, cCKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHusl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita coOnpoOTUBIIEHUS PU IBUKEHUU TEJIA B JKUJIKOCTH WIIH Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBug
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoi 3akoH HeroToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMalluu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHUS TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyenue ABMKEeHUs1 OpycKa 1Mo HAKJIOHHOW MJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux aehopMaIium.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpallCHUS.

Tema 3. 3aKkonbl coXpaneHus 6 MexaHuKe

NmMnynbec MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPaHEHUs HMIYJIbCa.
PeakTuBHOE NBUKEHUE.

PaboTa crinl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHs yIpyro
nedbopmupoBaHHOW — mpyxkuHbl.  [loTeHIManpHas  SHEpPrUs Tela  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loTeHmmanbHBIE W HENOTSHIIMAIBHBIC  CHJIBL CBsi3b  paboOTHI
HEMOTECHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUs MEXAaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUUECKOE MPUMEHEHHE: BOIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCa.

PeakTuBHOE IBIKCHHE.

[lepexoa MOTEHIMATBHON YHEPTUHM B KWHETHIECKYIO M OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanre CBsI3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXaHHMYECKON YHEPTUH
TeJia Ha MIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pazgea 3. MosexkyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwkeHue. Jduddysusa. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, KXHUIKOCTEU H
TBEPJBIX TE U OOBSCHEHHE CBOMCTB BEIIeCTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Mosnekyll. KonndectBo BemectBa. [locTosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temmneparyp
Llenbcus.

Mopnens  upeanpHOoro rasza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACAbHOrO rasza. AOCOJIOTHas TemIieparypa Kak mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOTO JBM)KEHMS dacTtul] rasa. lllkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHue MeHnneneesa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COECIUHEHUN.

OnpIThl 10 U PYy3UN )KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, WILTIOCTPUPYIOIIasi IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U CIOcOo0bI €€ n3mMeHeHus. KonmnuecTBo TemioTsl U pabota. BHyTpeHH:s
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonatue 00 aamabaTtHOM mporiecce. IlepBbIil 3aKOH TEePMOJAMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh PO1IECCOB B IPUPOIE.

TeroBpie  mammbbl.  [IpUHIUNBL ~ OEWCTBUS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHT moae3Horo
nericTBus TeruioBod MmammHbl. [{ukn KapHo um ero ko3pduuImMeHT MOIe3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OyTHUIKM MOJ JCHUCTBUEM CXXATOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEW SHEpruu (TeMIeparypsl) Teja Mpy Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENISI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachlleHHBbI map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpucrtamuioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTajuIM3anus. Y AejibHas TerioTa masieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYyYSHHUS] COBPEMEHHBIX MaTe€pUasoOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenue npu noHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

M3mepeHne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

Paznen 4. JaekrpoauHamMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3anus Ten. ODJEKTpUYEeCKU 3apsan. JBa BHAAa 3IIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3EKTPUYECKUN 3apsi.
Onektpuueckoe mosne. Hanpsok€HHOCTh — 3nekTpuueckoro mnojs.  [IpuHiun
CYIEPIIO3ULUN BJIEKTPUUYECKUX MOJIEH. JINHMM HanpsKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosis.  Ilorenuwman.  Pa3HocTh
MOTEeHIMANOB. [IpOBOAHWMKM W JOMANEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JnanexTpruyueckas IpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHaeHncarop. DIeKTpOEMKOCTh TJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: DJIIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.



[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannstit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [I0CTOSITHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
IlocnenoBarenpHOE, NapajuIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOABUKYILAsI CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. Kopotkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX TyYKOB.

ITonynpoBOIHUKHY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHIT TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monunus. [lna3zma.

TexHudeckue yCTpPOWCTBA U IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

N3MepeHune CHIIbl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuania.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABWKYIIEH cuiibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHUMOCTh CONIPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHWKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue 3nexTpoiausa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISIETCS C
y4E€TOM COAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MaTUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meowcnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runoresa, (punueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMKEHHUE B XKUBOW mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJMTUYECKAS UCCOLMAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABHKEHUM C UCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHUKE, MOJIIMITHUKK, HCIOJb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTUE), JIBUraTeb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIyYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMAaTEpHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIM MPUHTED, AIEKTPOHArPEeBATEIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa
Tema 3. Maznummnoe nojie. INeKMpoOMazZHUMHAA UHOYKYUSA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIAYKIHMU
MAarHATHOTO TOJIS JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBrue npoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HAalIPABJICHHE.

Cuna Jlopenua, e€ Moaysb U HanpaBiIeHUE. [[BH)KEHHE 3apsSHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKIUU. OJIEKTPOABIKYLIAs Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe aneKTpuyecKoe Ioye. OJIEKTPOJABWXKYINAs CUJIa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAYyKTUBHOCTb.  SIBIGHME CAMOMHIYKUMH. OJIEKTPOABMXKYILAS CHJIA
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO ITOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, DJJEKTPOMArHUTHI, JJIEKTPOABUTATEb, YCKOPUTENIN 3JIEMEHTAPHBIX
4aCTHUL, MHIYyKIIMOHHAS I1EYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME 3IIEKTPOMAarHUTHON MHIYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBieHrEe CaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne AeMCTBUSI IOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.



HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmMpOMAZHUNIHbIE KOJ1€0AHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apmonnueckue xonebanus. Ilepuon, yactora, ammmtyaa U Qa3a KoJIeOaHHI.
[Ipy>XMHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHWYECKUMU U
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHUS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronmx KojieOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
KoJiebaHusi. Pezonanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJAHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsHKEHMUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DICKTPUUECKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TPHU MPOU3BOJCTBE eKTpodHepruu. KynbTypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasTHUK).

Hablmroienne 3atyxaromux KojJeOaHuH.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJICOAHU.

HaGnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuumorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAMPSDKEHUST OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPa, KaTYyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYM AIEKTPONEPEAAUH.

Yuenuueckuii sakcnepumenm, nabopamopmusvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KOJIeOaHUI Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIEN0BATENBHO
COCIMHEHHBIX KOHJEHCATOPA, KaTYIIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMaHUNHbBLE 60JIHbL



MexaHnudeckue BOJIHBI, yciioBusA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJIBHBIE BOJIHBL.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIBI.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi IUArHOCTMKA B TEXHUKE W MEIMIIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus: U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeHunu u guppakiud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, MoJspu3auus, udpakuns, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyu cBera. TOUEYHBIM HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o00pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrosl IOJIHOTO
BHYTPEHHETO OTPAKECHHS.

Hucnepcus ceera. CiaoxHbIi coctaB Oenoro cseta. LBer.

ColOuparomue U pacceuBaroimide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHune wm300pakeHMid B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeIUYEHUE,
JIaBaeMoe€ JIMH30MU.

IIpenensl MPUMEHUMOCTH FEOMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBus HaOMIOAEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEp(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOCHUS
INIABHBIX ~MAaKCUMYMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyecknue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS pEHIETKA, TTOJISAPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE W IPEIOMIIEHUE CBETA.
OnTrueckue npuOOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaGmronenune natepdepeHnm crera.

Hab6monenune nudpakium ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yenue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[Tomyyenue cekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

Hab6mronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MmepeHune noka3aress npeioMIeHUs CTeKIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [loctynaTsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTHUIBI.

CBs13b Macchl € DHEPruel U UMITYJbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPIUs
ITOKOS.

Pazgen 7. KBanToBasi gpusuka
Tema 1. Inemenmol K6AHM OGO ONMUKU



®otonbl. opmya [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPruUs
U UMITYJIbC (OTOHA.

OTtkpriTre u uccienoBanue Gororddexra. Onpitel A. I'. CToseroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa s hoTodPdexra. «KpacHas rpanunar
dbotoaddexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oto3(PdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdeKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[lmanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha JIpyroil. Buiel
criekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
Ty alli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHEeHYaThIX CIIEKTPOB U3ITYyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

HaOmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paauoakTuBHOrOo wu3nyuyeHus. CpoiictBa anbda-, OeTa-, raMMa-u3IydeHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tomnsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. ['amma-
U3ITy4eHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT Macch spa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOieMbl U MEPCHIEKTHUBEI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKHE ACTIEKTHI SJIEPHON SHEPTETHKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTobl HaOJIIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHbIe B3aUMOAecTBYs. EAMHCTBO (M3HYECKOM KapTHHBI MUpA.

TexHr4ecKue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHME: JO3UMETp, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pazgen 8. JiieMeHTHI ACTPOHOMHUM M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ W 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIbHOCTU. BHyTpeHHEe cTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Paz0beranme raimakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macirabnast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Yyenuueckue nabnrooenus

Habnronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH TSI OTIPE/IeSICHUs] TI0JIOKEHUsSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CeBEPHOIO MOJIYIIAPUS U IPKUE 3BE3/bI.

Habnronenus B Teneckon JlyHsl, manet, Maeunoro Ilyru.



O0o01marmee NOBTOPpeHUe

Ponp ¢u3uku u acTpOHOMHH B DKOHOMHUYECKOM, TEXHOJIOTMYECKO,
COLIMAJILHON M ATHYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHHU B COBPEMEHHOW HAYYHON KapTHUHE MHUPA, POJb (PU3HUECKON TEOPUH
B (OpMUPOBAHMU TMPEACTABICHUN O (U3NYECKON KapTUHE MHUpPA, MECTO
¢buznyecKoil KapTUHBI MUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca gusuku 0a3oBoro ypoeHsa B 11 kjacce ocyliecTBisieTcs ¢
y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runores3a, (Qpunuueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKLIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (QYHKIUI, NPU3HAKK NOJ00US TPEYroJbHUKOB,
OIpeieNIeHUE MIIOMAAN IIIOCKUX GUryp u 00bE€Ma Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOW MpUPOAE, KoJieOaTelabHBIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauvaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIETKH, CHEKTPaJbHbIN
aHau3.

l'eocpagua: MarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
(doTochEMKa 3eMHOM MOBEPXHOCTHU, PECKA3AHNE 3EMIICTPSICEHUH.

Texnonocua: JHMHUM DIEKTpONEpenad, TIEHEpaTop IIEPEMEHHOIO TOKa,
DIEKTPOABUTATENb, WHAYKLUMOHHAS I€4b, pPAaAap, PAaAHONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpeamera «@Pu3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOro npeameTa « Pu3nKa» AOHKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpEeHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

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

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOUAsl CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPY KaIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUST B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHATHUSAMU M METOJAMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3MYECKOTO CONEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJISTh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH UX IOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUYECKYHO 00JacTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

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

Pa6ora c nnopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepeKeHUs, TPaBOBBIX H OJTHYECKHMX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe yueOHbIe 1eCTBHA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJb30BATh NMPEUMYIIECTBA KOMaHAHOW W MHAUBUIYAJIbHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHCTBUSA NO €€ JOCTHMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemlaraTb HOBBIE ITPOEKTHI, OLICHUBAaTh HJIEH C IO3MIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOW paOdO0ThI C yUETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEMICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce DOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEJUICKT, MIPEAOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMsl, BKIIIOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacro3HaBaTh (pu3nUecKue ABJIECHUS (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCIApEHUE, KOHJCHCAIMs, TUIABJICHHUE, KPUCTAJUIM3alUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECcCax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (PU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YEMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIbI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrysl XaOTUUYECKOrO JBIKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUM CMBICH HCMHOJb3yEMbIX BEJIMYHMH, UX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, MOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Ys (PU3MUECKUe
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
HNPUHLNIN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pasidyarh CJIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIlMH, TPHOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inyarh yCJIOBUS UX O€30MaCHOTO UCIIOIb30BaHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYyJOBaHMsS, MPOBOJAUTH OIBIT U
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PeE3ybTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJI€ TaONUIl U rpadKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
00opy10BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOM (DU3MYECKON MOJENBIO,
UCIIOJB3YSl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIyYEHHOTO 3HAYCHHS (PU3UYECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
Y TIPEICTABJICHUS YYEOHONW M HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOIIETO MHUPA, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJIi COXPAHEHUS 37J0POBbS M COOJIOICHUS HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pAaCCMAaTPUBAEMOM IPOOIIEMBI.

K koniy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMCHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAay4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBIH HCTOYHUK CBETA, siepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpoCTpaHEHUE CBETa, OTPAKCHHUE, IPEIOMIICHHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJEKTPUUYCCKHUE, MArHHUTHBIC,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJICKTPUUECKOE HAMpPSIKEHHUE, DIICKTPUUYECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAs CHJIa, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTyIIKA, SHEPTUS 3JCKTPUYCCKOTO M MAarHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBICIT HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CAWHMIIBI, YyKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYyI0 BEIWYUHY C JAPYTHEMH
BEITUYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECChI, HCIOJIB3YS
(bu3MYeCKUe BEIMYHMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX S7IEp, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (PU3MUECKHN CMBICI
WCITOJIb3yeMBIX BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JIAaHHYH (U3UYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUMHBI,

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI W MPUHITUIIEL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEILHOTO U MapaILICTHHOTO
COCIMHEHHUs TPOBOAHUKOB, 3akoH Jlxoyns—JIeHma, 3akKOH 3JIEKTPOMarHUTHOU
WHIYKIIMH, 3aKOH MPSMOJUHEHHOTO PacIpoCTpaHEHUsI CBETAa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHeHHEe OiHITerHa M1t hoTodddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, IMOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIpAKEHHWE W YyCJIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPaBJICHNE BEKTOPa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuitbl Jlopentia;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (DU3WYCCKUX SBJICHUA U
MIPOIIECCOB C HCITOJIB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH ITOM
dbopmynmpoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHUpOBaTH BHIBOIBI;

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPHU O3TOM KOHCTPYHPOBAThH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS,

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIECNOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
o00opy10BaHUS;

pemarb pacuéTHbIE 3a7a4dl C SBHO 3aJaHHOM (DU3MYECKONM MOJICTBIO,
UCIIOJNIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUUBYIO
[EMOYKY pacCyXIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl Y4eOHOM M HayYHO-TIONMYJISIpHOM MH(OpPMAIUH, TTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPONCTB, pa3iInyarh YCIOBUSA X 0€30MacCHOr0 MCHOJIb30BAHUS B IOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Jutsl o0ecrieyeHust 6€30MacCHOCTH MpU OOpallleHuu ¢ TpUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY>KaroLIeH cpene;

paboTaTh B TpyHIe C BBHIIOJHEHHEM pAa3IMYHBIX COIHUATBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJeKBaTHO OLIEHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
41 IICKTPOCTATHKA 10 1 1 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 3neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KUIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIie
Ne ni/m P Konrpoabubie IIpakTnyeckue (1upp )
NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MaruauTtHoe nosie. DIeKTpOMarHuTHas bubnnoreka [JOK
1.1 11 1 3
WHIYKIHUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHbBI
91 MexaHW4YeCKHe U PJIEKTPOMArHUTHBIC 9 1 bubnmnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKue U 3JIeKTPOMarHUTHbIE 5 1 bubnmnoreka [JOK

BOJIHBI

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

Utoro no pazgeny

10

24

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 | OCHOBBI cIElIUAIBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1
DIEMEHTEI KBAHTOBOIH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
43 ATOMHOC 571pO > https://m.edso0o0.ru/7f41c97¢
Hroro no pazneny 15
Paznen 5. DJIEMEHTBI ACTPOHOMUU U ACTPOOU3UKHU
bu6mmoreka [JOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPHU3UKH 7 1 httos://m.edsoo.ru/7fA1c97c
Htoro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Obobmaromee nosTopenue 4 ! https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
PesepBHOE Bpemst 3
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OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5) 7

MNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC

KosnunuyectBo yacos DJIEeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue

n/n Bcero u3ydyeHusi odOpa3oBaTe/IbHbIE

padoThbI padoThI
pecypcsl
®Pu3nka — Hayka 0 IPUPOJE.
Hayunblie MeTZ bl HO?I?HaI.)HIfﬂ 1 bubmorexa LHOK
Y A https://m.edsoo.ru/ff0c32e2

OKPY’KaOIIEro Mupa
Posb 1 MecTo ¢uzuku B
(hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBHOCTH JIIOIEN
MexaHn4eckoe JBHKEHUE.
OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢
CBoOogHOe masieHne. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE. 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c39cc

JIBr>KeHHE MaTepuaabHOM TOYKH 110

https://m.edsoo.ru/ffOc3ada

OKPY>KHOCTH
[Ipunuun otHocuTenbHOCTH ["anumnest.

8 HMuepumanbHbIe CHCTEMEI OTCUSTA bubmorexa LHOK

pi . ' https://m.edsoo.ru/ffOc3be8
IIepssiii 3ak0oH HproToHa
Macca tena. Cuna. [Ipuniun
9 CyIepno3uiuu cuji. Bropoit 3akoH bubmorexa [JOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HproTona asis MatepuaibHON TOUKH

10 Tperuii 3akoH HproToHa 17151 bubnuorexa [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTH. IlepBas kocMudeckas bubmorera [JOK

F P https://m.edso0.ru/ff0c3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
TeJa https://m.edsoo.ru/ff0c3e18
Cuna tpeaus. KoapdumuenT tpeHus.

13 Cuna CI(:H OTI/IBJ'IeI({bI/I(IS)I pu BI/I)P;CCHI/II/I bubmorexa [JOK

p P https://m.edsoo.ru/ffOc3f76
TeNa B KUAKOCTH UJIU ras3e
[TocTynarenbHOE U BpaliaTelbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cumel. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHsI TBEPJIOTO Tea
HNMnynec MaTepuanbHOU TOUKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnmuorexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE

16 PaGoTta 1 MOIITHOCTH CHJIBI. bu6mmoreka [IOK

KuneTtndeckas sHEprus MaTepuaibHON

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3ada
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Touku. Teopema 00 U3MEHEHUN
KMHETUYECKOW SHEPTUn

17

[ToreHunanbHas sHEprus.
[loTenuuanpHas 3HEprust ynpyro
1e(OPMHUPOBAHHOM MTPY>KUHBL.
[TorennmanpHast SHEPTrHs Tesla BOIU3U
IIOBEPXHOCTU 3€MJIU

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

IloTenuuanbHble U HEMOTEHIIMAJILHBIE
cuibl. CBsA3b pabOTHI
HENOTEHITUAIIBHBIX CUJI C U3MEHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

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

19

JlaGopaTtopHnast pabota
«HMccnenoBanue cBsi3u pabOThI CUIIBI C
M3MEHEHHEM MEXaHNIeCKOH SHEPTHUU
TeJa Ha IPUMEpEe PACTSHKEHUS
PE3MHOBOTO KIyTa»

20

KonTponbHas padora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

22

23

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
newxkenue. uddysus

XapakTtep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIESCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TENI

Macca MOJICKYIIL. Komuuecto

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c461a
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BemectBa. [locTtostnHas ABoraapo

TermnoBoe paBHOBecue. TemnepaTypa

24 u e€ n3mepenue. lllkana remneparyp
Ienscus

o5 HUneanpuerii raz 8 MKT. OcHOBHOE bubmuorexa [JOK
ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIlepaTypa Kak Mepa

26 CpeHel KHHETUYECKON IHEPTruun bubnuorexa [JOK
JBYKEHHS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

98 «HMccnenoBanue 3aBUCUMOCTH MEXKAY
napaMeTpamu COCTOSIHUS
pa3peKEHHOr0 Ta3a»

29 M3omponeccel B UAE€AIBHOM Ia3e U UX bubnnorexka [JOK
rpaduveckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U

30 criocoOsl e€ n3mMenenus. Konnyectso bubnnorexka [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

bubmuorexa [JOK

31 B TeTIomepe ati https://m.edso0.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BELLIECTBA. BuGmrorexa 1OK

32 KonunuecTBo Tennotel npu

TCILIOCpeaayce. A,Z[I/Ia6aTHBII71 mnmponecc

https://m.edsoo.ru/ff0c5c36
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[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0

bubmuoreka [JOK

33
MIPUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B
34 npu (I: e. Bropoit I;aIIjOH bubmmorexa LIOK
prpoie. B10p https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII1/ TernmoBoit bubmuorexa [JOK
MaIlHHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI
37 DKoJoru4eckue npooIeMbl
TEIUIOHEPTETHKU
38 Ob6o6maromuit ypok «MouekyisipHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTtponpsHas pabora no Teme
39 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBanue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3AyXa. HackllieHHbIH bubmmorexa [JOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpHUCTAILIOB. JKujakue https://m.edso0.ru/ff0c65f0
kpucTtayyibl. COBpeMEHHbIE MaTepPHAITBI
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
8 ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHeHHE TEIUTOBOTO OaslaHca bubnmuotexa [JOK
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OnexTpuzanys Ten. JNeKTPUIECKUN

https://m.edsoo.ru/ff0c6820

bubmuorexa [JOK

45 3aps. JBa BUIA DJIIEKTPUUECKUX
pan. /1 a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITpoBOIHWKH, TUDIIEKTPUKH U
46 H(?JI [IPOBOIHUKHU 3a12))H COXpaHEHUs buGnnorexa LIOK
yrip ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsijia
BzaumoperictBue 3apsioB. 3aKoH
47 Kymona. TouedHnIl si1eKTpUdeCcKuil bubmmorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 3IEKTPUYECKOT0
48 nons. [puHumn cynepnosuumuu bubnnoreka [JOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 37eKTpoCcTaTHIeCKOTo
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
’ HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM nonIe bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IPOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexTpoéMkocTh. KoHnencato
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa LOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
AJIEKTPOEMKOCTH KOHeHcaTopa"
54 [IpuHIMn 1eicTBUSA U IPUMEHEHNE



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c72c0

KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
anmnapara, CTpyHHOro IpuHTepa.
DneKTpocTaTHUecKast 3alluTa.
3azemileHue IEKTPONpruOOpOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.

55 Cwiia Toka. Hampspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa [enu
[TocnenoBarenpHOE, TapaLICTBLHOE,
CMEIIAHHOE COCANHCHHE BuGmorexa LIOK
56 MIPOBOJTHUKOB. JIaboparopHas paboTa 0.5 httos://m.edsoo.ru/fOCT4F0
«/3yueHue cMemaHHOro COeIMHEHUs
PE3UCTOPOBY
57 PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
58 3ambikanue. JlabopaTopHas pabora 0.5 bubmmorexa [JOK
https://m.edsoo.ru/ffOc7ae0
«3mepenne DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHIS
59 KonTponbHas pabora no teme bubnuoreka [IOK
"DnekTpoauHaMuka https://m.edsoo.ru/ff0c8c56
50 O6o0mamuil ypox bubmuoreka [JOK
«DNEKTpOAUHAMUKA» https://m.edsoo.ru/ff0c88be
DJIeKTPOHHAS TTPOBOJAUMOCTH TBEPIBIX
61 METaJuIoB. 3aBUCUMOCTh

COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBCpXHpOBO,Z[I/IMOCTB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUN TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[MomynpoBoAHUKH, HX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—~n-niepexoaa. 11omynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
npudopbI
DJIEKTPUUYECKUH TOK B paCTBOpax U
paciuiaBax 3JIEKTPOJIUTOB. bubnnoreka [JOK

64 1
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DJIEKTPUUYECKUI TOK B ra3ax.
CaMoCTOsITEIbHBIN U bubmuorexa [JOK

65 . 1
HECAMOCTOSTENBHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpruuecKue mpruodopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

67 [TpomesxyTouHas arrectanus B popme 1 bubnnorexka [JOK
KOHTPOJIbHOH paboThl https://m.edsoo.ru/ffOc8a8a

68 O6o06maromuii ypok mo temMam 10 1 bubnuoteka [JOK
KJ1acca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakrueckue fll:;:el{l/lﬂ :)Iglc)l;l;z?;fenbnme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabdota «3ydenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HUccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarauTHas HHAYKIus. [ToTok

6 BeKTOpa MarHUTHOU uHAykuuu. J/1C 1

HWHAYKIIUHA. 3akoH BHCKTPOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue YCTpOﬁCTBa Hn ux
INPpUMCHCHUC: IIOCTOAHHBIC MAIrHUTEI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA I1€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasI MHAYKLIHSD»

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

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanrie 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
Koyie0aTeIbHOM KOHTYpE

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

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KNU3HU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LIOK
p ' https://m.edsoo.ru/ffOccfe
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpPEHHee oTpakeHue. [IpenenbHbiin bubmuorteka [IOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
MOKa3aTelis IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne N300pakeHH B bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nrH3e. PopmyIia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPbI U yCTPOICTBa U
YCIIOBHSI UX 0€301acHOTO IPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorexa L
R https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PESITHBUCTCKOM Bt OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U noimorexa L
HMITYTHCOM. DHEprus MOKos https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa L

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE B LIOK
nOIMoTEKa
41 . A.T.
porospexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubnxorexa LTOK
A ' https://m.eds00.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE buomorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemrenue 3amau mo reme «JI€MEHTHI bubmuoreka [IOK
KBaHTOBOM ONTUKU https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
PRLOPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnmnorexa LIOK
47 IT b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryonieHue GoTOHOB
48 m I/I}II'IC exojie aTOMellJl co H(()bro OBHsI bubmmorexa LIOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buapl ciekTpoB
BonnoBsie cBolicTBa yacTuil. BosHBI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckymnsapao-

BOJIHOBOM AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepuble peakuuu. SnepHbii
peaktop. [Ipo6iiembl, IEPCIICKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHON
SHEPreTUKHU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
pEerucTpanyu 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anmMoaercTBUg. EMMHCTBO
(bU3UYIECKOI KapTUHBI MUPa»

Otansl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3Bé3}II)I, IIJIAaHETHI, UX BUIUMOC
neuxkenue. ColnHeyHas cucTeMa

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIe1I0BaTeIbHOCTH. BHYyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxenue u nuxenue CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B IAPAX TalaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J'IeMBI ACTPOHOMUU

KonTtponbHas pabota «D1eMeHThI
aCTPOHOMMUHU U aCTPOPUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 PU3NIECKOM
KapTUHE MHpa

Ob6o06maromuit ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX ECTECTBEHHO-
HAYyYHBIX PEJCTaBICHUN O IPUPOIE
66 [TpomesxyTounas arrecranus B popme 1
KOHTPOJILHON paboTHI
67 Onrtuka. OCHOBBI cCIEIUAIBEHON 1
TEOPUU OTHOCUTEIILHOCTH
68 KBanToBas ¢puznka. JneMeHTHI 1 Bbu6motreka [JOK
aCTPOHOMUU U acTPOPU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB 10 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOUN NEATEILHOCTH

moaei

10.2

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuabHas TOYKA, MHEPIMANbHAas CHCTEMa OTCYETa, a0COJIOTHO
TBEPAOE TENO, UACAIBHBINA I'a3; MOAEIU CTPOCHUS Ia30B, JKUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTPOEHHs BEIleCTBA W  JJIEKTPOJMHAMUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
Ted, JABWXKEHHE IO OKPYXXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBUKEHHUE, CTPOCHUE IKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJ1aX/1IeHNHn), TEIJIOBOE paBHOBECHE, HCIApPEHHEe, KOHJIEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAy IapaMeTpaMHM COCTOSIHMS Ta3a B M30IpOLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnwuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3yd (uznueckue
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJbC Tela, KHHETUYECKas DHEPIrus,
MOTEHIMAJbHasl JHEprus, MeXaHWdeckas pabora, MexXaHHW4ecKas
MOIITHOCTh; TIPU ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
WCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAU€HUs M €JAMHHUILIBI, HaXOAWUTH
(GbopMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPeAHssl KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSST JHeprusi, pabora Trasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3YSd  (HU3NUECKUE
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaJM3UpOBaTh (PU3MUECKHE TMPOLECCHl M  SIBJIEHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLMUIIBL: 3aKOH BCEMUPHOTO TsArotenus, |, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHMYECKON IHEpruH,
3aKOH COXpaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIO3UIINN CUJI, TPUHIIUII
paBHONpABUsA HMHEPLUAIBHBIX CHUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHs BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHell KMHETHMYECKOH SHEpruu TEIJIOBOro IBM)KEHUS MOJIEKYHd C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KylloHa, mnpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KU3HU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  TPEIJIOKEHHOTO

000py10BaHusl, IPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

10.10

OCYI].[CCTBJ'ISITB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMH; NPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYecKrX BEIUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OJKCIEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHOJIb3Yysd (U3UYECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIu3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOAUTH PAcUE€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIOYKY paCCYDKI[CHI/Iﬁ C OHOpOI71 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh MOpH  pelICHUMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTalMi W MPEJCTaBICHUS y4eOHOW M Hay4YHO-IOMYJISPHOMN
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUDpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOT'O ITOBECACHUS B Oprmaromeﬁ cpeae

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYMIbI, PANUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyallUsiX, aJleKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 Y4YaCTHHKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(GbopMUPOBAaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON AESITeTbHOCTU
JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YyUYEHHBIX (U3UYECKUX MOJIEIICH:
TOUEYHBIN AIEKTPUUECKUI 3apsij, AepHas MOJENb aTOMa, HyKJIOHHas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pr3ndecKux 3aaa4d

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
UIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
AJNIEKTPOMAarHuTHas MHAYKLUMS, JCHCTBME MAarHuTHOrO TMOJs Ha
IPOBOJHUK C TOKOM U JBWXKYLIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE PpacHpoCTpaHEHUE CBETa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3allusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekrt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUECKYI0 MPOBOAUMOCTh Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHWTHbIE SBJIEHUS (TPOIECCHI), HCIOJIb3YS
¢usznyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
noyid, cuna Awmmnepa, cuina JlopeHna, WHAYKTHBHOCTh KAaTyIIKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
rapMOHHYECKHUX AJEKTPOMAarHUTHBIX Koje0aHui, boxycHoe
paccTosiHuE W ONTHUYECKas CWJIA JIMH3BL, IPU ONHUCAHUU IPAaBUIIBHO
TPAaKTOBaTb (PU3MUYECKUII CMBICT HCIOJIB3YEMBIX BEIMYUH, HX
0003HAaYeHMUsI U EOUHMIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE

JTaHHYIO0 (PU3MYECKYIO BETUUHUHY C IPYTUMH BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIIUC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIIMYHUHY C APYIr'UMU BECINYMHAMU, BEIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIbHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMarHUTHOM WHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUsS DSJEKTPHUECKOTO 3apsja, 3aKoH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3IdyaTh CIOBECHYIO
(bOpMyYJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIONIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPpH
sToM (opmynupoBaTh TMpobieMy (3agady) U THUIOTE3Y YUIEOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

11.12

OCYII_ICCTBJ'H{TB IpsAMbIC W KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I'—IeCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpsAMBIX ~ M3MEPEHUM; TMPU ITOM KOHCTPYUPOBAaTh yCTAHOBKY,
(¢bukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOBI [0 Pe3ysIbTaTaM

HUCCICI0OBaHUA

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna NpH  POBEICHUU




HCCIEOBAaHUNH B paMKax YydeOHOTO OJKCIEpUMEHTa, Yy4eOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HAa OCHOBE aHaIM3a
YCIOBHS  3aa4d  BBIOMpAaTh  (PU3MUECKYH) MOJAETb, BBIACIATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI M OLCHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAUCHHS

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

PemraTe Ka4€CTBCHHBIC 3aJa4du: BbBICTPAUBATDH JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIOUYKY paccyx():[eHHﬁ C 0H0p0171 Ha M3YYUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTalMi W NPEICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIO

OOBSICHATh NMPUHLMIIBI ACHCTBUS MAIIMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBoauTe mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecreueHns 6e301MacHOCTH pU 0OpallleH!H ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

cOOJIIOACHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY KaloIlel cpeae

PaGorarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIei,
IUTaHUpOBaTh ~ paboOTy  TIpyHmbl,  palMOHAIBHO  PacCHpeleNsiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLEHUBATb BKJIAJ KaXIO0ro0 U3 YYaCTHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

11

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl IO3HAHUS OKpy>karouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TeOpUU. ['paHULIBI TPUMEHHUMOCTH
(buznuecKux 3aKOHOB. [Tpuamn
cootBeTcTBUs. Poinb u Mecto ¢usuku B
(hopMupOBaHUH COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

MEXAHUKA

2.11

2.12
2.1

2.1.3

KMHEMATHKA

MexaHu4ecKoe IBHKEHHE. OTHOCHUTENBHOCTh
MEXAaHNYCCKOI'O ABUXKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPCHHE
MaTepuaibHON TOYKHM, UX MPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBromepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOomHoe majgeHue. Y cKopeHrue CBOOOHOTO

magcHus

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOWCTBA: CIUJOMETP,
JBU)KEHUE CHApAJZIOB, LECMHBIE U PEMEHHBIE
nepeaavn

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBIO, PABHOM
Hy10. V3yueHne ABMKEHUS 1IapuKa B BA3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

JTMHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

Bropoit 3akoH HbproroHa nns MarepualibHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.2.4

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IpH ABUKCHUU TECJIa B X KUAKOCTH HUJIM T'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHOe U BpalaTeIbHOE JIBHXKEHHE
a0COJIIOTHO TBEPIOTO TeJa
MOMEHT CHJIBI OTHOCHTEJIPHO OCH BpaIlCHHUS.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue padoThl. M3ydeHue NBHKEHUS
Opycka M0 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jedopmammm.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynec MaTepHambHOM TOYKH, CHCTEMBI

2.3.1 MaTepHUaJIbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHE UMITYJIbCa Tela
232 3akoH coxpaneHus umnyinsca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pa6ora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
- Teopema 0 KUHETHYECKON SHEPTUU
[MorenumaneHast oHeprus. [loTeHuumanpHas
236 SHEPTHs YIpyTO nepopMupoBaHHON
o npyxunbl. IloreHnmanbHas »Heprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
[ToTreHnmanpHbple ¥ HEMOTEHIMATHHBIC CHJIBI.
237 CBs3b  pabOThl HEMOTEHUHUAIBHBIX CHII C

U3MCHECHUCM MEXaHHYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA




MEXaHUYECKON SHEPrUun

2.3.8

VYupyrue v Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHudeckue yCTpONCTBA: IBUKEHUE PaKeT,

BOJIOMET, KOIIEp, MPY>KUHHBIA MTUCTOJIET

[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
CKOpPOCTEM Tel TMpu HEYNpyrom yJape.
UccnenoBanme cBsA3M  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJEIICH

3.13

3.1.4

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenbBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IecCHl B UA€aTbHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

M30TEpMa, U30X0pa, H300apa

3.1.9

Texauueckue YCTpOWCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEKy IIapaMeTpaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KonunuectBo Ternotel u paborta. BuyTpennss

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buasl Ttemmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMS, U3Ty4deHue. TermnoéMKocTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckasi HHTEPIIPETAIUSL

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TeIoBbIX MammHax. Koaddumnmenrt
none3noro  geiicteus  (manmee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOINHAMUKH.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TerutoBble JBUTATEIH. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBO

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. 3MepeHue yaeabHOR

TEIIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BbIE ITEPEXO/1bI

33.1

[TapooGpazoBanue u koHaeHcauus. Vcnapenue




u KHUIICHUE. VY nenvHas TEIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYpPbI

KHIICHHUA OT JaBJICHUSA

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

332 BO3ayxa. HachlleHHslil map
Teépnoe TeJIo. Kpucrannnueckue u
33.3 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KPUCTAJIJIOB. Kunkue KpHUCTaJUIBI.
CoBpeMeHHbIE MaTepUallbl
334 [InaBneHne u KpuctayuM3auus. Y JenbHas
o TerioTa mwiasiaeHus. CyOnumanus
3.3.5 YpaBHeHHe TEII0BOro O6amaHca
TexHudeckue yCTpOMCTBA: THUIPOMETp U
336 IICUXPOMETP,  KaJOpUMETP,  TEXHOJOTHH
o [IOJIy4E€HUSI COBPEMEHHBIX MAaTE€pUaJIOB, B TOM
YHUCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH
33.7 IIpakTuueckue paboTHI. H3zmepenne
o BJIQ)KHOCTH BO3/yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 DnexTpu3anus Tel. JNeKTpUUecKuit 3aps. JBa
o BUJ1A DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
41.2
MIOJIyIIPOBOIHUKH
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 BsaumonerictBue 3apsoB. 3akoH Kynona
4.1 DnexTpuyeckoe mnoJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cynepno3unuu. JIuHMM ~ HanpsKEHHOCTH
ANEKTPUYECKOTO TTOJIS
416 PaGora cunm  3I€KTPOCTATUYECKOTO  MOJS.
o ITorenuuman. Pa3HOCTH OTEHIMAIOB
417 [IpoBOAHMKN M NUANEKTPUKH B IMOCTOSHHOM

QJICKTPUICCKOM I1I0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI




IpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  IUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuyeckue  ycTpoOHCTBA:  AJIEKTPOCKOI,
419 JNEKTPOMETP, AJIEKTPOCTaTUYECKas 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

YcaoBus CymICCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka 1enu
423 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IETbHOE
- COIIPOTHUBJIEHUE BEIIECTBA
424 [TocnenoBarenbHOe, napaiesbHOe,
o CMEIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyiist
4.2.5
— Jlenua
4.2.6 MONIHOCTB TEKTPUIYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — IC) u
497 BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHHKA TOKA.
o 3akoH Oma s 1ONHOM  (3aMKHYTO)
anekTpuueckoi nenu. Kopotkoe 3ambikaHue
DeKTpoHHas MIPOBOJMMOCTH TBEPABIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJUIOB oT TEeMIIepaTyphbl.
CBepXIpoBOIUMOCTh
429 OneKkTpryecknii TOKk B Bakyyme. CBOMCTBa
o AIEKTPOHHBIX ITyYKOB
4.2.10 [MonynpoBoanuku. CoOOCTBEHHAsI U TPUMECHAS




4211

4.2.12

IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoiHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALHS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texauueckue YCTPOWCTBA: aMIIepmeTp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
CONIPOTHUBIICHNU, BaKyyMHbII JIO]L,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJIYHpOBOIIHI/IKOBLII\/JI Auoa, raJljbBaHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

WN3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusieHus. Habmonenue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMCHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIWA

43.1

4.3

4.3.2

IlocTtosnable MarHuThel. B3aumoneiicTBue

INOCTOAHHBIX MarHuTOB

MarauTtHoe TmoJie. BekTop MarHuTHOMU
nHaykauu.  [IpuHoun — cyneprio3uuuu.
Jluanm marnutHOM wWHAykumu. Kaprtunaa
JUHUM  MAarHuTHOM  MHAYKUHUH  TMOJIA

IIOCTOSHHBIX MaroHuToB




MarsnutHoe 10JIE NPOBOAHUKA C TOKOM.
Kaptuna JmHUI 1O AJMHHOTO INPSMOTO

MIpOBOAHMKA M 3aMKHYTOI'0 KOJIBICBOI'O

433 MPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpOBOAHUKOB C
TOKOM
4.3.4 Cuita AMniepa, €€ MOZyJIb M HallPaBJICHUE
Cuna Jlopeniia, e€ MOlyJib U HallpaBJICHUE.
JIBr>kKeHue  3apsDKEHHOM — 4acTULbl B
435 OJIHOPOJHOM MarHuTHOM 1one. PabGota
cuibl JIopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON MHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIMH
OJ1C unAyKIMHU. 3aKOH 3J€KTPOMArHUTHOU
4.3.8 naaykuun dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHIYKIMA B TPOBOJHHUKE, IBUKYIIEMCS
439 MOCTYMATEIbHO B OJHOPOJAHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTuBHOCTD. SIBIEHNE CAaMOMHIYKIIUH.
43.11
O/1C camouHayKIUN
DHeprusi MarHUTHOTO TOJsl KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTPOMCTBA:  IOCTOSIHHBIE
MAarHUTHI, AIIEKTPOMATrHHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
AIIEMEHTapHBIX YaCTHII, MHAYKIIHOHHAS 11€Yb
[IpaxkTrueckue paboTHI. N3yuenue
MarHMTHOTO TIOJIsI KAaTyIIKH C TOKOM.
4.3.15 UccnenoBanue JelCTBUS  MOCTOSIHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKOWUN




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.12

Konebarenprast cucrema. CBoOOmHBIE
kojiebanus. [apMoHMueckue KosaeOaHwus.
Ilepwon, wacrtora, ammumtyaa u (dasa

KOJIeOaHui

[IpyxuHHBI MasgTHUK. MaTemMaTuuecKui

MasaATHHUK

513

YpaBHeHHE TapMOHHYECKHUX KOJEOAHUIA.
Kunematuueckoe u JTUHAMUYECKOE

OIMCAHUE KOeOaTEIbHOr0 IBUKEHUS

5.14

5.15

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJIEOAHUSX. Css3b
aMILIUTY 1Bl KoJIeOaHuit UCXOIHOU
BEJIMYMHBI C aMIUIMUTYJaMU KoJjiebaHu# eé

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTYp.  CBOOOIHBIE
JIEKTPOMATrHUTHBIC KOJIEOaHUS B
UIealbHOM  KoJjeOaTelnbHOM  KOHTYpE.
AHajorus MEKIYy MEXaHHYECKUMU |
ANEKTPOMArHUTHBIMH KOJIEOaHHUSIMH.

®opmyna Tomcona

5.16

5.1.7

3akoH COXPAaHCHUA DHEPTUH B HUACAJTIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BhIHyX/1eHHBIE MeXaHUUYeCKUe KojeOaHMs.
Pesonanc. Pe3onancnas KpuBasl.
BoinyxneHHBIE JIEKTPOMAarHUTHBIE

KoJIeOanus.

518

Ilepemennbii  TOK.  CHHyCOMIANbHBIN

IIEPEMEHHBIN TOK.

5.19

MomniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYJHOE U JEHUCTBYIOLIEE 3HAUEHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. IIponsBoacTBo, mepempayda




5.2

U TMOTpeOJCHNUE 3JIEKTPUUECKOW SHEPrUH.
OKOJIOTUYECKHE PUCKHU IIPU IPOU3BOACTBE
JIIEKTPUYECKON JHEPIuu. Kynberypa
HCIIOJIB30BAHHUS JJEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
ANEKTPHICCKHIH 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

5.1.12

ITpaktnueckue pabotsl. MccienoBanue
3aBUCUMOCTH IepuoJia MaJlbIX KosieOaHun
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchbl
rpysa. MccienoBanue nepeMeHHOro TOKa B
Leny W3 I0CIEJOBAaTEIIBHO COEAMHEHHBIX

KOHACHCATOpPA, KaTYHIKU U pE3UCTOPa

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHUss W JJIMHA  BOJIHBI.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

###Par### Untepdepenuus u audpaxus

MEXaHUYECKUX BOJIH

523

524

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricota Tona. Tem0p 3ByKa

9J'IeKTpOMal"HI/ITHHe BOJIHEI. YcaoBus
HU3JTyYCHHUA SJICKTPOMArHuTHBIX BOJIH.
Bzaumnuas OpHUCHTalMd BEKTOPOB E, Buvo

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.25

5.2.6

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIIOMIIEHUE, NOJsIpU3aLus,
mudpakius, uHTepdeperuus. CKOpoOCTh
AJEKTPOMAarHUTHBIX BOJIH

Hlkana AJEKTPOMArHUTHBIX BOJIH.

HpI/IMCHCHI/IC 9JICKTPOMAaruuTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHUIUIIBI PaTUOCBS3U W TEIICBUICHHS.




5.3

5.2.8

5.3.1

Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYIKaloIel cpebl

TexHUYecKue yCTpPOWCTBA: MY3BIKAIbHBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JIUarHOCTHKA B TEXHHKE W MEIUIIUHE,
panap, PaaoONPUEMHHUK, TEJEeBU30P,
anTeHHa, tenedgon, CBU-neup

OIITUKA

[IpsMonuHeiHOE pacmpocTpaHEHUE CBeTa

B OJIHOpOJHOM cpene. Jlyu cBera

5.3.2

533

534

5.35

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
cera. [loctpoeHne n300pakeHuit B IJIOCKOM
3epKaiie

[Ipenomnenue cBera. 3aKkOHbBI IPETIOMIICHUS
cBera. AOGCOMIOTHBIN 1oKazareJb
IIPEIOMIICHHUS

INonmuoe BHYTpEHHEE OTpOKEHHE.
[IpenenbHbId yron MOTHOTO BHYTPEHHETO
OTpaKEHHUSI

Hucnepcust  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniiue M pPacCeMBAIONINE JIMH3BI.
Tonkass nuH3a. DOKYyCHOE pacCTOSHUE H
OIITHYECCKas cujia TOHKOU JIMH3BI.
[TocTpoenne n3o00pakeHni B COOMPArOIINX
W paccemBaronmx JuH3aX. Dopmyrna
TOHKOW JMH3bI. YBEIUYEHHUE, 1aBaeMoe

JINMH30M

5.3.7

HpCI[CJ'IBI MNPUMCHUMOCTU FCOMCTpH‘-ICCKOfI

OIITUKH

5.3.8

HNurepdepentius  cBera.  KorepeHTHBIC
HWCTOYHHKH. Ycenosus HaOII0IeHUS
MaKCHUMYMOB u MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakius  cBera.  Judpakunonnas
pemérka. YcioBue HAOMIONCHHS TJIABHBIX
5.3.9 MaKCHUMYyMOB npu naJICHUN
MOHOXPOMAaTHYECKOTO cBera Ha

TU(PPAaKIUOHHYIO PEIETKY

5.3.10 [Monspuzanus cera

TexHudeckue yCTpOWCTBA: OYKH, JyIia,

¢doToanmapar, NPOEKLUHUOHHBIA amnmnapar,

53.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OIITHKA, nudpaKkIMOHHAS peméTKa,
TIOJISIPOH T
[IpakTuueckue  pabOTHI. H3smepenue

nokaszarens npenomieHus. MccnenoBanue
5.3.12

CBOWCTB  HW300paXeHW B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panunpl OPUMEHMMOCTH KJIACCHUYECKOM
MEXAHHKHU. [Toctynartst TEOpUHU
6.1 OTHOCHUTEIIBHOCTH: MHBAapUAHTHOCTh
MOAYJsSI CKOPOCTM CBETa B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHIIITeHHA

6 OTHOCHUTENBHOCTE OJTHOBPEMEHHOCTH.
6.2 3amensieHHe BpPEMEHM U  COKpaIlEHUue
JUTUHBI
6.3 DHeprus ¥ UMIYJILC CBOOOTHOM YaCTHITBI

CBsi3p Macchl C 3HEpPrued M UMIYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

7 KBAHTOBA ®U3UKA
BJIEMEHTBI KBAHTOBOU OITTUKU

®otonbl. Popmyina Ilnanka cBs3u sHEPrun
7.1 7.1.1 ¢boToHAa C ero 4actoTol. OHeprus u

UMIyJbC HOTOHA

7.12 OTkpeiTHE U UccaenoBanue Gporodddexra.




7.2

7.1.3

7.14
7.15

7.1.6

Ombritet - AL CroneroBa.  3aKOHBI
dhoTorddekra

YpaBHeHue OUHIITEHA st
dotorddekra. «Kpacnas TpaHUIIa»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA
TexHudeckue ycTpoucTBa: (POTORIEMEHT,
¢doromaTuuK, COJIHEYHas Oarapes,

CBETOIUO/T

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccieqoBaHu0 CTPOCHUS

aToMa. HnaHeTapHas{ MOJCJIb aTOMAa

7.2.2

IToctynater bopa. N3znyuenue u
noryiomeHue (GOTOHOB IpU  Iepexoje
aToMa C OJHOIO YpOBHSA OJHEPIMM Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEN

SHEPTUH aToMa BOJIOPO/Ia

7.2.3

7.24

BoaHoBrle cBoiicTBa 4dactui. BoJHEBEI 1€
bponns. KopnyckynsipHo-BOIHOBOMI
nyanu3M.  Jludpakius dIIEKTPOHOB Ha

Kpucrtajuiax

CrooHTaHHOE U BBIHYKACHHOC M3JIYUCHHUC.

VYcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCcTpOMCTBA: CIEKTPaIbHbIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIM

KOMIIBIOTEP

[Ipaktuyeckne  pabotel.  HaGmionenue

JMHENYaToro CrekTpa

7.3

ATOMHOE AP0

7.3.1

7.3.2

Meroasl HaOMOAECHUS W PETHCTPALUH

QJICMCHTAPHBIX YaCTUIL]

OTKpBITI/Ie pPaaAnOaKTHUBHOCTHU. OnbITH




Pesepdopna mo onpeneneHuo coctaBa
paanoakTHBHOrO  m3iydeHus. CBoiicTBa
anb(da-, Oeta-, TaMMa-u3rydeHus. Biusaue

PaaAnOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTKppITHE  TOPOTOHA W HEWUTpPOHA.

Hyxnonnas moxmens sinpa ['eiizenbepra —
7.3.3

NBanenko. 3apsan sgapa. MaccoBoe 4HCIIO

sapa. M3oronsl

Annda-pacna. DNEKTPOHHBIH "

MO3UTPOHHBIA  Oera-pacmaj. lNamma-
7.3.4
U3JIy4EHue. 3akOH  paJUOAKTUBHOIO

paciiaaa

235 OHeprusi CBSI3W  HYKIIOHOB B  sijpe.
s SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHue W CUHTE3
7.3.6
saaep

SnepHsiii peaxrop. TepmosinepHbIi

cuHre3. [IpoGneMbl M  HEPCHEKTHBBI
7.3.7

SIEPHOM  DHEPIreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HI[GpHOfI SHEPICTUKHU

OneMeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. ®dyHIaMeHTaJIbHbIE

B3aUMOACHCTBUS

TexHnyeckue  ycTpoHCTBa:  JO3UMETP,
7.3.9 kamepa Bunbcona, snepHbIi peaxTop,

aToMHast 6oMba

IIpaktuyeckue pabotel. HccnenoBanue
7.3.10 TPEKOB YaCTHII (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé3mnoro neba. CosBesnmus, spKue
8.1
3BE3/bI, INIAHETHI, HX BUIMMOE JIBH)KCHHUE

Conneunas cucreMa. IlnaHeTrsl 3eMHOI
8.2

T'pYHIIbI. IImaneTsI-THTAHTEI u nux




8.3

CIIYTHHUKH, KAPJIHUKOBBIC IIAHCTHI. Mainie

Testa ComHEYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHycC, TeMIIepaTypa,
ux B3alMOCBSI3b. Hunarpamma
«CHEKTpaJIbHBIIl  KJIACC —  CBETHMOCTBY.
3BE3apl  IVIABHOW  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY I

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

8.6

###Par###BHyTpeHHee  CTpOE€HHE  3BE3L.
CoBpemeHHbIE IIPEICTABIICHUS 0
npoucxoxxaeHnn u somounu ConHua u

3BE31. DTanbl )KU3HU 3BE3T

8.7

8.8

Mneunsii  Ilyte — Hama [anakruka.
ChnupanbHasgs  cTpykTtypa  [amakTukwy,
pacnpenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne u pBuxenne ConHua B
lanaktuke. [lnockas u  cdepuueckas

noacucTemsl I ajJakTuKu

Tunel ramaktuk. Pagmoramaktukn u

KBa3apbl. YEpHBIE ABIPHI B SApax TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akoH Xa00ma. PasOeranue rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3nydeHne

8.10

MacmrabHass  cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®uzuka. 10 knacc. Mskumes I'. 4., byxosues b.b., Corckuii H.H.; non
penaknueii [lapdentreBoit H.A. AkumonepHoe o61ecTBo «3maTenscTBo
«IIpocBenieHue»

» ®usuka. 11 knacc. Mskumes I'.4., byxoBues b.b., Hapyrua B.M.; oz
penakmueit [lapdentreBoit H.A. AknimonepHoe obmecTBo «3marenbcTBo
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA
®uzuka. 10 knacc. [loypounsie pa3padoTku K yueOHUKY - Mskumesa I".41.,
Caypos I0.A.

®uzuka. 11 knacc. [Toypounsie pa3paboTku K yueOHUKY - Msikumiesa I™.41.,
Caypos HO.A.

®dusmka. 10 knacc. Metoaudeckoe mocodbue, aBTopsl: [letpoBa ML.A.,
Kynpssues B.B.

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET
https://m.edsoo.ru.

http://school;

bu6mmoreka IJOK

collection.edu.ru.



