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1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelNbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MmporpaMMbl BOCIHUTAHHS H
KOHLIETILIUUA TIpernojiaBanusl yueOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoit Oenepanuu, peaTu3yIOIMX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM ypPOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTIO
noaxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4e€OHbIMM MpeaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PM3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Tporpamma no pu3mKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo IMpeiIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Vcmosib3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUSI HOBBIX MAaTepHaloB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOphle MOXHO paccMaTpUBaTh KaK MPUHLHUIBI €To
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHMAa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc $usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke OO0CYXIACHHS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEOHEro OOILEero
oOpa3oBaHus SBISIOTCS (hu3nMveckue Teopur ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUNH U
MPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU NESITEIIbHOCTH O00YyYaroluXcsl.
Jns  GazoBoro ypoBHS Kypca GU3HMKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme mno (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
OPOBOJUMBIX JJIE KOHTPOJST M  OLIEHKH, OCYIIECTBISIETCS YYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHamieHuss kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJACHHE
OOYYarOMIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH M TOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX M KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayu C SIBHO
3aJlaHHON (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HUHTErpUpYys 3HAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrone BbIOOpa (U3MUECKOW MOJAENW MJis CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
PEIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOIKHO OBITH
HE0OX0aMMOe J1IabopaTopHOE OOOpYIOBAHME JJIA BBINOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpalinoHHOe o0opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHLMAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid s
UCCIICIOBAaHMUSI M3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHH.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
71a00paTopHOTO O00OpPYAOBAaHUS JOJDKHBI OBITh IHOCTPOECHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpHUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHHS OOydYarolMXCsi K HAYYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHHE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYECKUX 3HAHUA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHne 3TUX lene oOecreynBaeTCsl pelieHneM CIEIyIoMMX 3a7ad B

nporuecce U3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e TMpHOOpETEHHE CHCTEMBI 3HaAHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIApHYIO  (PU3UKY, ODJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHWE YMEHHMH TIPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCEITHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pELICHHS pa3IUYHbIX 3aJad C SBHO 3a/laHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
(bu3MUEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JJI Pa3BUTUSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HelEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMEpeueHb Ja0OpaTOPHBIX H
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIUMBUIYaJbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



2. IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJIKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peav3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIUKA O0OYYAIOIIEroCsl KaKk aKkTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;

5) Tpy10BOI0 BOCIIMTAHMSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUN B OKPYKAIOLLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jijornueckue aAeMcTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATEIBHOCTH, 33JaBaTh IMApPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISITh  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPUBAECMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:



BJIAa/IeTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBHIMU TMOHATHSIMU U METOJaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7au (U3MUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB MIO3HAHUS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IPOEKTOB B 00JIacTH (PU3UKH;

BBISIBJISIT TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/ady,
BBIIBUTATh TUNOTE3Y €€ pEelICHHs, HaXOAWTh apTyMEHTHI i JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHHUA TO (U3UKE B MPAKTUYECKYI0 0O0IacTh
KHU3HECSITSIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmanmeii:

BJIQ/IETh HABBIKAMH TMOJIydeHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3allUI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (popm
NIPEICTABIICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COAECpX aHUS B pa3IHYHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.



KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

OCYLIECTBJISITh OOIIEHHME Ha Ypokax (HU3MKHM W BO BHE-YpPOUYHOMU
NEATEIbHOCTH;

pacro3HaBaThb MPEANOCBUIKM KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON Y WHIUBUIYAIBHON
paboThI;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHUIO: COCTaBIATh IUIAH JCHCTBHH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4ECTBO CBOErO BKJIAJa M KaXJOrO YYaCTHHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHMBATh HJEH C IMO3WLIHA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENbHYIO AESITENbHOCTh B 00JacTU
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJISTh IJIAH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3PYIULMU B 00IacTH
(bU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:
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JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B NESTECIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

BJIAJCTh HABBIKAMHM  IIO3HABAaTEIbHON  peduIicKCHMH  KaK  OCO3HAHHS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YIbTaTOB M
OCHOBAHHUII;

WCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalluH, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PCEHICHUS 110 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaToOB
NEeATEeTLHOCTH;

IPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
NeATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIIEHCTBYETCS AMOITMOHATLHBIN HUHTEJUICKT, IIPETO0JIar Aot
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIBLHOEC
COCTOSIHUE, BUETh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(epHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOUAIOIICH CTPEMIICHUE K JOCTIKCHHIO TEIH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh 3MOIIMOHATIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE HHTEPEC U pa3peIiaTh KOHPIHKTHI.

HPEIMETHBIE PE3YJIBTATHBI
K konny o0yuenus B 10 kiacce mnpeameTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHU:
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JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOU JACATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIIBHBIN a3, MOJEIHN CTPOCHUS Ta30B, )KUJAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsl IPU pelieHur (PU3NUeCcKuX 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KUHETUYECKOW TEOPUHM CTPOCHHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIelicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TeJ, M3MEHEHHE 00BhEMA TeJl IIPH HarpeBaHUM (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, MCHApPEHUE, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAJUIM3AlUs, KUIICHHE,
BJIAJKHOCTBH BO3/1yXa, MOBBIIICHUE JABJICHUS I'a3a IIPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTpU3ALUA TEJ, B3aUMOJICUCTBUE 3apsII0B;

OMMCBHIBATh MEXAHUYECKOE JBW)KCHHUE, HCIOB3YysS (DU3UUYSCKHE BEIMYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CHIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MEXaHWYECKash MOIIMHOCTh, TIPH ONKHCAaHUW TIPABUIBHO TPAKTOBATH
(U3NYECKUIT CMBICT HMCIOJIB3yEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIIKME JAHHYIO (PU3UYECKYIO BEIIMUYHMHY C JAPYTUMU
BEJIUYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCTIONIB3Ysl (DU3UYECKHE BEJIMYWHBI: JABJIEHWE Tasza, TEeMIeparypa, CpeaHss
KUHETUYECKAsl YHEPIUsl XaOTUUYECKOTO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICI HCHOJb3yeMbIX BEJIMYMH, HX
o0O3HAaUeHUs W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUUMNHAM;

ONUCHIBATh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIS, MOTEHIHUAI, PAa3HOCTh MOTEHIIUAJIOB;
IpU ONHWCAHWHM TPABWIBHO TPaKTOBAaTh (PU3WYECKHUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W EIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEJIUYMHY C IPYTUMHU BEJIMUYNHAMM;
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aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBIICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI Y MIPUHIIUIIBL: 3aKOH BceMHUpHOTro Tsarotenus, I, II u III 3akons HeroTOHA,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
OPUHIMI CYNEPIO3UIIMK CHJI, MPUHIUIT PaBHOMPABUS HHEPIUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoM, MepBbIi 3aKOH TEPMOJAMHAMUKU, 3aKOH COXPAHEHUS
ANEKTPUUECKOro 3apsiga, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JCHCTBUS  MAIllMH, NOpUOOpPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX 0€30MacHOrO HCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJTHATh HKCIEPUMEHTHI M0 MCCIECAOBaHUI0 (DU3UUYECKUX SIBJICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYI0BaHUsS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (PU3MUECKHUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcupoBaTh pe3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

COOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJlaHHOM (DU3WYECKOM MOJIEIbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pPEIICHUs, MPOBOJIUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJTYYE€HHOT0 3HaYeHUsI PU3NIECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIC 3a/1a4l: BHICTPAUBATh JIOTUUECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJEHHIl C ONMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;
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UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jlad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
U TIPE/ICTABJICHUS YYEOHOW U HAy4YHO-TIOMYJIIPHON MHGOpPMAIINH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIHIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMIPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuH ¢ IPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH CPEAE;

paboTath B TpYIE C BBHINOJHEHUEM pPa3UYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJITAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYalMAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEHICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYecKoil KApTUHBI MUPA,

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsifl, JIy4 CBETA, TOUYCUYHBIA UCTOUYHHUK CBETA, SIEpPHAs
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJib aTOMHOTO sijpa MpU pelieHuu (HU3NIECKUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKUE SIBICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAsI WHAYKLHMS, JI€MCTBUE MAarHUTHOTO TOJISI Ha
MPOBOJAHUK C TOKOM M JBIXKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, TNPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W TOOJNSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE JaBICHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIuOaKTUBHOCTB;
ONKCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pA3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJb3Yysd (U3UYECKUE BEIMYMHBIL:
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ANEKTPUUYECKUN 3apsil, CUJIa TOKa, JIEKTPUUYECKOE HAIMPSIKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIDKYIAA CHIIa, padoTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cuia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJEH, MEPHOJ W YacToTa
KojeOaHnii B KoyieOaTeTbHOM KOHTYpe, 3apsii W CHia TOKa B TPOIECCe
TapMOHUYECKHX JJCKTPOMATHUTHBIX KoJIeOaHWUU, (OKYCHOE pACCTOSHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBIC]I HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YeHHs M EJAUHMIIBI, YKa3bIBATh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMHUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOIb3Ys
bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTU U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SiZIEp, NpPU OMUCAHUM TPABUIBHO TPAKTOBATH (DU3NUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAHHYIO (DU3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIB3Ys (U3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapasjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHENHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE OiHITEeHa M1t doTodrddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MAacCOBOI0 4uCia, moctynartel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHWE W YCJIOBHS (TpaHUIlBI, 00JIacTH)
MPUMEHUMOCTH;

OTPENICIAThH HANPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OIKCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICAOBAHUIO (DU3UYECKUX SBJICHUA U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPU 3TOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYyAOBaHHUS, MPOBOJIUTH OMBIT U
(GbOopMyIHpPOBATh BHIBOIHI,
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OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPH
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUH C HCIOJIb30BaHUEM
OpSIMBIX  M3MEPEHMI: TpU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, JAeNaTh BEIBOBI IO pe3yjIbTaTaM UCCIIeI0BAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUN B
pamMKax Yy4eOHOTrO SKCIEpPHMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy10BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3YS (PU3UUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7jauu
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAMMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAacUEThl M OLIEHUBATh PEaJIbHOCTb
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C ONOpPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIINK, TTOTYy4YeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

OOBSACHATh MPUHUUIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpalleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTatb B TpYyIIE C BBIIOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYMMbl, PALMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJI€KBaTHO OLIEHUBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PacCMaTpUBAaeMON IPOOIIEMBI.
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3. COAEP) KAHUME OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOILETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (pU3MYECKUX SIBJICHUW M TpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbl U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABMKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkKeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeintHoe  aBrmkeHue. J[BMKEHHME  MarepualbHOM TOYKH IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpeIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKECHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.
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HaGnronenue aBwkeHUs Tena, OpPOIIEHHOrO MOJ YIiOM K TOPU30HTY M
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBneHnue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHbIE IPOMEXKYTKA BPEMEHM TIPHU PaBHOYCKOPEHHOM
JBM>)KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3yuyenue nBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectu. llepBasg kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, cKonpxeHus, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEHUS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpOTUBIIEHUS MPU JIBUX)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MOJUIUITHUKH,
JBH)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMaiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.
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Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue nBumxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHUJI YIPYTOCTHU, BOSHUKAIOIIMX B NPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.

NmnynbC CUJIbBl M1 W3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPaHCHMS HMITYJIbCa.
PeakTuBHOE IBHKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYro
nepopMupoBaHHoi  mpykuHBI.  [loTeHUManbHast  SHEpPrust Tejla  BOIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHmanbHple U HEMOTEHHMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEJ.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHndeckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexon mOTeHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanne CBsI3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXAHUYECKOW DHEPTUH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHast u3nka 1 TEePMOJIMHAMHUKA
Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOT Meopuu
OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe naBmwxenue. [uddysusa. Xapakrep ABUKEHHS U
B3aMMOJEHCTBYSI YacTUIl BewiecTBa. MoJenu CTpOeHMsl Ta30B, XHIKOCTEH W
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TBEPBIX T€JI U OOBICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMXKEHHMS dacTul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHUE U3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJCHUCTBU.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI e€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KosnuecTBo TEIIOTH pH TEIIONEpEaaye.

[Tonsitue 00 ammabatHOoM mporecce. [lepBhIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.
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Bropoii 3akon TepmoguHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MaimnHax. KoapuuueHT mosne3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEIIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOkyM u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3AyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnelT 1Mo aauabaTHOMY paCIIUPEHHI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOpPaHuUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenue yaeapHOu TENI0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Dazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HaceimeHHsli mnap. YnaenbHas TeEIUIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTaJUTM3aIus. Y IeapHasl TeroTa miaBienus. Cyoaumanius.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUU MOJYYEHHUS] COBPEMEHHBIX MaT€pHUasioB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHON BIAXHOCTH BO3/1yXa.
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Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuxa

ONeKTpU3alusl Tel. OJEKTpUYecKui 3apsia. JlBa BuIa DSIEKTPUUECKUX
3apsnoB. IIpOBONHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

BszaumopaeiictBue 3apanoB. 3akoH KyioHa. TodeuHbIi JIEKTPUYECKUI 3apsi.
Onektpuueckoe mnone. Hanpsk€HHOCTh  AnekTpuueckoro mnojsa.  IIpuHuun
CYNEPHO3ULAN DANEKTPUUYECKUX Moiei. JIMHUKM HanpssKEHHOCTH AJIEKTPUYECKOTO
IIOJIS1.

Pabora cun  anekrpocratudeckoro  mosis.  Ilorenuuman.  Pa3HocTh
MOTEHIHUAIOB. [IpOBOOHMKM W JUANEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
Jluanexrprudyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHzmeHcaTtop. DIIEKTpOEMKOCTH INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOI0 KOHIEHCATOPA.

TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allUTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOp, KOIMPOBAJIBHBIN anmapar, CTpyWHbINA IPUHTEP.

Jlemoncmpayuu

VY CTpOoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anMopericTBre HaAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEeKTpUYEeCKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LEeTH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[locnenoBarenpHOE, NApaLIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MOIIHOCTb
AIEKTPUYECKOTO TOKA.



22

DNeKTpOABIKYIIasl CUjla M BHYTPEHHEE CONPOTHBIIEHWE HCTOYHHMKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAs IIPOBOJAUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS] TUCCOLUALUSA. DIEKTPOIIU3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: aMIIEpPMETP,
BOJIbTMETP, PEOCTaT, MCTOUYHHUKH TOKa, DSJIEKTPOHArpeBaTeiIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIIPOBOAHUKOBBIN N0, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CMemaHHoe COeTMHEHUE ITPOBOHUKOB.

[Ipssmoe wW3MepeHue dIEeKTpOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa M IpOBOJIUMOCTb BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEmaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne ammekTpoimsa.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 kiacce OCyLIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonssmusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHU: SIBICHUE, HAy4HbIH (PaKkT, rumore3a, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HaOIIOIEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.
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Mamemamuxa: penieHHe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
JJIEKTPUYECKUE SIBICHUS B XKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU M
ra3oB, JJIEKTPUYECKHUE CBOWCTBA METAJIOB, AIEKTPOJUTHUYECKAs IUCCOLAALNA,
rajgbBaHUKA.

l'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
IIOJIYYCHUS] COBPEMEHHBIX MAaTEpHaJoB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTEIbHBIC npuoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe noae. IneKmpomMazHUmMHAA UHOYKUUA

ITocTtosuHple  MarauThl.  B3amMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1one. Bektop MarHuTHOM wuHAaykuuu. [IpuHuun cynepro3uuuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
VHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl JlopeHna.
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SIBeHne ANEKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BekTOpa MarHWTHOU
WHAYKOUU. OJEKTPOABIDKYLIas Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
uHaykuuu @apanes.

BuxpeBoe »IEKTpUUYECKOE TOJIe. ODJEKTPOABIKYIIAs CUla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTb. SIBIIEHME CaMOMHIAYKLIHMH. OJIEKTPOJABIKYIIAs CHIA
CaMOUHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEb, YCKOPUTEIM 3JIEMEHTApPHBIX
YaCTHUL], UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHOM MHIYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH WU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBreHnE CaMOMHIYKIIUH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neMCTBUSI MOCTOSIHHOTO MarHATA HA PaMKy C TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3znea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenrHast  cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJIEeOaHUA.
["apmonmnyeckue konebanms. [lepuon, wacrora, amrummryaa u (asa KoseOaHUI.
[IpyXuHHBIN MasTHUK. MareMaTH4eCKnii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBparenne sHepruu NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKUMU U
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AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
DHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBieHue o 3aTyxaroUMx KojeOaHusAX. BrIHYXI€HHbIE MEXaHUUECKUE
KoseOaHus. Pezonanc. BbiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTb
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIIPSDKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya U NOTpeOIEHUE AIEKTPUUECKON
DHEPIrUU. DKOJIOTMYECKHE PUCKHU NPU IIPOU3BOACTBE 3JIEKTpodHepruu. KynpTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHM
3BOHOK, T€HEPATOP NIEPEMEHHOI0O TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAT€IbHOW CHUCTEMBI (TIPY>KUHHBIN WIIH
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOJIEOaHUI.

HabGmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIEOaHH.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmbvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHHUM Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIEN0BATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE B0JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHUss W JUIMHA BOJIHBL. [lomepeuHble W TNPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u uppakuus MEeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHtanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIIOMIICHUE, MONgpu3anus, Tudpaxkius,
uHTepdepeHus. CKOpoCTb IJEKTPOMAarHUTHBIX BOJIH.
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[IIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMTBI pagUOCBS3U U TeNEBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobiomeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpakeHus U IpeJIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue uarepdepennnu u audpakiiud MEXaHUIECKUX BOJIH.

3BYKOBOI pEe30HaHC.

HaOnronenune cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH U
4aCcTOTOM KoJeOaHUH.

HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpak€HHUe,
pesioMJICHUE, MOJspu3anus, JudpaKius, uHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmMonnHENHHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxkeHne cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHnne n3oOpakeHUi B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIOTHBIN MOKa3aTelhb
npenomiicHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucniepcust cBera. CioXKHBIN cocTaB 0eoro cBera. LIBer.

CoOuparormie ¥ pacceuBaroiye JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMOoe€ JIMH30H.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HMHTEp(hEpEHIIMOHHOM
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakumonHas pemeéTka. YCIoBUE HAOMIOACHUS
[JIaBHBIX ~MAKCUMyMOB TpU  TMAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.
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TexHuyeckue yCTPOWCTBA M IIPAKTUYECKOE IPHUMEHEHHE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MHUKpPOCKOIM, TEJIECKOI, BOJIOKOHHAS
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPaCIpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMJIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. MoIeNIb CBETOBOAA.

HccnenoBanue CBOMCTB M300paK€HUH B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKONA.

HaOnronenune natepdepeHinu cBera.

HaOmnronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonmy4yenue ciexkTpa ¢ mOMOIIbIO AUPPAKIUOHHON PEIETKH.

HabGnronenue noasipuzaluy CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

M3mepeHne rnokasaTesnsi IpeJoOMIICHHs CTEKIIA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI ClIeIHAIBHOM TEOPHH OTHOCUTEIBLHOCTH

['paHuIbl  NPUMEHUMOCTH  KJACCMYECKOW  MexaHukd.  [loctymnartsl
CIICIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeJJIECHUE BPEMEHH U COKpAIICHUE
JUTAHBL.

DHEeprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIruUs
TTOKOSI.

Paznen 7. KBanTtoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsi3u 3HEprUN (HOTOHA C €TO YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiThe 1 ucciaegopanue gorodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dboroaddexra. Ypapnenue DiHmTerHa 111 potodaddexra. «KpacHas rpaHuna»
dbotorddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.
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XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUECKOE TMPUMEHEHHE: (OTOIICMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0HOB BHELTHETO PoTOdIPdEKTA.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bosnsl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHEHYaThIX CIIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

Hab6nrogenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOXHOCTh CTpoeHUsl snupa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4eHHUS.
Biusitnue paainoakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eitzenGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomsl.

Anb(a-pacnan. ODNEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

OHeprus CBSA3HM HYKJIOHOB B siape. SnepHbie cuibl. JedekT macco sapa.

Snepnbie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl W MEPCHIEKTUBHI
AJIEPHOM DHEPTETUKU. DKOJOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.
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OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTonbl HAOJIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHII.

®dyHaamMeHTanbHbIE B3aUMOAeHCTBUS. EqMHCTBO (pr3nuecKoil KapTUHBI MHpa.

TexHuyeckue ycTpolcTBa U MPAKTUYECKOE NMPUMEHEHHE: JT03UMETp, Kamepa
BunbcoHa, siaepHsbIif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM QoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY U aCTPOPU3NKH

Orarbel pa3BUTHs aCTPOHOMUH. lIpHuKiIagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConneuyHas cucrema.

Connue. ConHeuHass akTUBHOCTb. McrouHuk sHepruum CosHIA W 3BE3Z.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IIOCIIENOBATEIBHOCTH. BHyTpeHHEe cTtpoeHue
3B€31. COBpEMEHHBIE INPEJCTABICHUS O MPOUCXOXKACHUH U 3Boitonuu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApaX
TaJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabmoieHust HeBOOPYKEHHBIM TJIa30M C MCIOJB30BAaHUEM KOMIBIOTEPHBIX
NPUWIOKEHUHN I ONpeieNIeHUs MOJIOKEHUsI HEOECHBIX 00OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEPHOro MOJyIIapys U SIPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O0o0marnee NOBTOpeHue

Ponp ¢u3ukm uw acTpoHOMHM B OJKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YelIOoBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOU KapTHUHE MHPA, POJib (PU3NUECKOU TEOPUH
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B (OpPMHPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTHHE MHpa, MECTO
bu3MYecKOl KapTUHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yyenue xypca ¢uszuku 6a30Boro ypoBHS B 11 Kimacce OoCyIIecTBISETCS C
y4ETOM COJAECPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHBIC C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DAKT, TUrore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HA OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHEe IOMAAU TUIOCKUX (GUryp u o0bEéMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpuUpojiE, KoJieOaTelbHbIC
JIBUOKEHUS B )KUBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B KUBOM MPUPOJE, NCUCTBUEC
pajdaiuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpOGHHUE aTOMOB M MOJIEKYJI, KpUCTA/UIMUECKast CTPYKTypa TBEPIbIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaJIbHBIN
aHaJu3.

l'eoepaghusi:  MarHuTHBIC TIONMIOCA 3€MJIM, 3aJICKU MATHUTHBIX DY/,
dhoTochEMKa 3eMHOM IMMOBEPXHOCTH, TIPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonoeuss: JUHUM DJCKTpONEpeaad, TEeHEepaTop TMEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEeUHasi barapes.
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4. TEMATHYECKOE IINTAHUPOBAHUE

OcHOBHBIE HalpaBJICHUA BOCIIUTATEJIbHOM 1eITeJIbHOCTH:

1) rpa’kAaHCKOr0 BOCIIMTAHUS:

2) NaTpUOTHUYECKOI'0 BOCIIUTAHUS:

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:
4) popmupoBaHUS KYJIbTYPHI 310POBbS:
5) TpyZA0BOr0 BOCIIMTAHUS:

6) SKOJIOTHYECKOTO BOCITUTAHUS:

7) IEHHOCTU HayYHOT'O MTO3HAHU:

10 KUIIACC
KosmuecTBo yacos DJIEeKTPOHHBIE Yuer
HanmenoBanue pa3aeiios u (uudpossbie) nporpam
Ne ni/m Kourpoabnbie IIpakTuyeckue
TeM NMPOrpamMMbl Bcero o0pa3oBaTejbHbIe MBI
padoThI padoThI
pecypcsbl BOCIUTAH
usa 00
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 dusrKa U METOIBI HAYYHOTO ) bubmmoreka [JOK 1,7
' MMO3HAHUA https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Pa3znen 2. MEXAHUKA
bubnmnoreka [JOK 2,5,6,7
2. 1 K b b b
HHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK 1,5,6,7
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXpPaHEHHUS B 6 | | bubmuoreka [JOK 2,5,6,7
’ MEXaHHKE https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 bu6mmoreka [IOK 1,2,5,6,
' KMHETUYECKOU TEOpUHU https://m.edsoo.ru/7f41bf72 | 7
bu6mmoreka [IOK 1,3,7
32 OCHOBBI TEPMOAMHAMUKHI 10 1 hitps-//m.cdsoo.rw/7f4 172
13 Arperarable COCTOSIHUS 5 bubmnoreka [JOK 2,5,6,7
' BemecTsa. Pa3oBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3znen 4. 9JIEKTPO/IMHAMMUKA
bu6nmoreka [JOK 1,2,3,7
4.1 JreKTpocTaTuKa 10 https://m.edsoo.ru/7141bf72
49 [TocTOsTHHBIN 3NIEKTPUYECKUIA 12 1 bu6mmoreka [IOK 1,4,7
’ TOK. TOKH B pa3jIMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH 2
OBIIEE KOJIMYECTBO YACOB I10 68 3
ITPOTPAMME



https://m.edsoo.ru/7f41bf72
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11 KUIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE Yuer
Ne HaumeHoBaHMe pa3ieiioB U (uudpossbie) NMPOrpaMMsbl
KonTpoabubie IlpakTuuyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE BOCIIUTAHMS
padoThI padoThI
pecypchl 00

Pazpen 1. JIEKTPOIUHAMUKA
11 MarsauTtHoe MoJIe. 1 | 3 bu6nmorexa LIOK 3,4,5,7

' DNEeKTpOMarHuTHas MHIAYKIIHS https://m.edsoo.ru/7f41¢97¢c

Hroro no pazneny 11

Pa3nen 2. KOJIEBAHUS U BOJIHbBI
)1 Mexannueckue u 9 1 bu6mmoteka IIOK 1,2,3,5,7

’ 3JIEKTPOMArHUTHbBIE KOJIeOaH!s https://m.edsoo.ru/7f41¢97¢c
59 MexaHU4YecKue u 5 ! bubimoreka [JOK 1,2,3,5,6,7

' BJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK 1,2,5,6,7

2. 1 bbb ]

3 Omriica 0 3 https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny 24

Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcHOBBI cielMaNIbHOM Teopun 4 | bubmuoreka [IOK 1,7

' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 4

Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJeMEHTEI KBAHTOBOW ONTHKHU 6 bubnunoreka LIOK 1,2,6,7



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

bubnunorexa LIOK 1,2,6,7
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK 1,2,6,7
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15
Pazngen 5. D JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU
51 DJIEMEHTBI ACTPOHOMHH H . i bubnnorexa [IOK 1,2,6,7
' acTpOpHU3UKH https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IIOBTOPEHUE
bubmmoteka IIOK 1,2,3,4,5,6,7
6.1 Obodmaiomee nosTopenne 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
[ToBTOpeHUE 3
OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOT'PAMME



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

		2023-09-29T15:23:23+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №30 ИМЕНИ МАРИНЫ ЛАВРЕНТЬЕВНЫ ПОПОВИЧ ПОСЕЛКА МОСТОВСКОГО МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ МОСТОВСКИЙ РАЙОН
	Я являюсь автором этого документа




