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[Iporpamma 1o ¢Qusnuke ©6a30BOT0 YpOBHS Ha ypPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUWU U TpeOOBaHUM K pe3yjbTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTeiIbHON MporpaMMmsl, npenactaBieHHbIXx B OI'OC
COO, a Takxe ¢ yderoM (enepanbHON paboyelt MporpaMmbl BOCIUTAHUS U
KOHLICTIIMK TpenojaaBaHus ydyeOHoro npeamera «®dusmka» B 00pa3oBaTesbHBIX
Opra”Hu3alusax Poccniickon ®enepanun, peaAU3yIOIIUX OCHOBHBIE
oOpazoBareibHbIE MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HaNpaBlIeHO Ha (QopMUpoBaHUE
€CTECTBEHHOHAyYHOM KapTUHbI MHpa oOywaromuxcs 11-12 kmaccoB npu
o0OyueHnH ux (u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO
noaxoma. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanmsim PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPeE3yJibTaTaM
oOy4eHHs, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3AIUU MEXKIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHOHAyYHbIMU YYEOHBIMH MHpeaMeramMu. B Hel
ONPENENSIOTCA OCHOBHBIE LIEJIM M3Y4YeHUs (DU3UKH HAa YPOBHE CPEAHEro OOIIEro
oOpa3oBaHusl, TUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (huszmKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIHTATHI OCBOCHUS Kypca (PU3UKK HAa Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e coJepxkaHue yueOHoro npeaMera « Ousuka» mo rogaM oOydeHHUs..

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHax MPUPOJIbI, BBICTyHas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoriemM Mupe. [IIKombHbII Kypc GU3HKHA — CUCTEMOOOPA3yIOIIHA
JUIsl €CTECTBEHHOHAYYHbBIX YYE€OHBIX MPEIMETOB, MOCKOJbKY (PU3HUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTHBHOE
NpUMEHEeHne (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHHEpreTuKH, TPAHCIOpPTa, OCBOEHUS
KOCMOCA, IMOJYYEHUsI HOBBIX MATE€pUAlOB C 3aJaHHbIMH CBOMCTBAMH U JPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydaronuxcs, B (opMupoBaHHE YMEHUN MPUMEHSTH
Hay4HBIM METOJI MO3HAHUS MPHU BBITOJIHEHUH UMH YUE€OHBIX UCCIICI0OBaHUM.

B ocHOBYy kypca Qusuku IJs ypOBHSI CpeaHEro oOImiero ooOpa3oBaHUs
MOJIOKEH psAl UACH, KOTOpble MOXXHO paccMaTpuBaTh KaK MPUHIIMIBI €ro
ITOCTPOEHHS.



Hoes yenocmnocmu. B COOTBETCTBUM ¢ HEW KypC SBISCTCA JIOTUYECKH
3aBEpIICHHBIM, OH COACPKHUT MaTepHall U3 BCEX pa3leioB (DM3HMKH, BKIFOYACT KaK
BOTIPOCHI KJTACCHUECKOH, TaK U COBPEMEHHOH (PU3UKH.

Hoes cenepanuszayuu. B COOTBETCTBUM ¢ HEW MaTepwal Kypca (pusuku
o0BeIMHEH BOKPYr (U3MUECKHX Teopuid. Bemymmm B Kypce SIBISETCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHH, BEIIECTBE W
ToJie.

Hoes eymanumapusayuu. E¢ peanusanusi MPEANoNaracT HCIOIb30BaHHUE
TYMaHUTapHOTO TIOTEHIMaNa (DU3MUECKON HAayKH, OCMBICICHHE CBS3H Pa3BHTHSA
¢uzukn ¢ pasBuTHEM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUECCKHMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess  npuxnaonoit  uanpasnennocmu. Kypc dusmku mnpeamonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTUYECKHUX MPUIIOKEHUN
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peamusyercs IOCPEICTBOM BBEICHHS DJIECMEHTOB
colepKaHUs, TIOCBSIICHHBIX OSKOJOTHYECKHM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po06ieM paloOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (U3MUECKOU TEOPHUH, POJu (HyHIAMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEACTABICHUSAX O TMPUPOJE, TpaHHIaAX
OPUMEHUMOCTH TEOpHUHM, I ONUCAaHUSA €CTECTBEHHO-HAYYHBIX SIBICHUUA U
IIPOIIECCOB).

CHUCTeMHO-ACSTENHHOCTHBIN TOJIX0/T B Kypce (M3UKU PEaTn3yeTcsl MPEexkIe
BCET0 3a CUCT OPraHu3alMi SKCIEPUMEHTAILHOW JEATEIbHOCTH O0YYaroIInuXcsl.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO UCIOJB30BAHUE CUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpBIE B IporpamMme o (usuke oObeIMHEHBI B OOMIMNA CIIMCOK YYCHHUYECKHUX
MPaKTUYECKUX padoT. BrimeneHue B yka3aHHOM IEpEYHE JIaOOpaTOPHBIX padoT,
MPOBOJUMBIX  JUISI KOHTPOJISI ¥ OICHKH, OCYIICCTBISICTCS  YYaCTHHUKAMU
00pa3oBaTENBLHOIO TMpollecca MCXOMsl M3 OCOOCHHOCTEW IUIAaHUPOBAHUSI U
ocHameHus kaOuHera ¢Qusmku. IIpu dsToM  obOecrieuynBaeTCs  OBJAJCHUC
OOyJaroIMMUCS yMEHUSMU TPOBOJIUTH KOCBEHHBIC HM3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (DM3UYECKUX BEJIMYMH M TIOCTAHOBKY OITBITOB IO TIPOBEPKE
IIPEJIOKCHHBIX THITOTE3.

bonbmioe BHUMaHUE yHENSETCS PEUICHUI0 PACUCTHBIX U KAYECTBEHHBIX
3amau. [lpu aTOM ISt pacyCTHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJla4M C SIBHO
3aJIaHHON (PM3UUECKON MOJIENTBIO, TTO3BOJISIFOIINE TPUMEHSITh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pas3zaenoB. i1 KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE MpPOTEKaHUs (U3NYECKUX SBJICHUH M IPOLIECCOB B OKPYXKAIOLIEH
KHU3HU, TpeOyrommue BbIOOpa (GU3NYECKOM MOIENH g CHUTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu OI'OC COO k MarepuaibHO-
TEXHHUUECKOMY OOecreueHno y4eOHOro mporecca 0a30BBIi YpPOBEHb Kypca
(U3MKKN Ha ypOBHE CPENHETO 0011ero 00pa3oBaHus JOHKEH U3Y4aThCsl B yCIOBUIX
IpEeIMETHOro KabuHeTa (M3MKU WM B YCJIOBMSIX MHTETPUPOBAHHOIO KaOMHETa
MPEeIMETOB ECTECTBEHHO-HAYYHOro HHKIa. B kabuHeTe (PU3MKHU TOIKHO OBITH
HEoOXoauMoe J1abopaTopHOe OOOpYAOBAaHWE IS BBHINOJHEHWS YKa3aHHBIX B
nporpaMme o (U3MKe YYEHHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIUIIOM MHUHUMAJIBHON JOCTATOYHOCTH MW OOECHEeYMBAaeT IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (U3MKE KIIOUEBBIX JEMOHCTPALUNA IS
WCCIICIOBAHMSI  M3YyYaeMbIX SIBICHMA H  TPOIECCOB, OSMIUPHYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YYEHHYECKUX NPAKTHUECKUX paboT
(dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacyere
OTHOTO KOMIUJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILICKTHI
1ab0opaTopHOTO O00OPYAOBAHMUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU aHAJIOTOBBIX M LM(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIENISIMHA U3Y4YEHUS (PU3HKHU B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMIICHUS OOYYAarOMIMXCSd K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBJICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHAaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMmupoBaHME YMEHHUH OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3znyecKux 3HAaHUIM U HAYYHBIX J1I0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKK AL PAa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHI.

JlocTrxeHne 3TUX Leie 00ecTeuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporuecce u3yyeHus Kypca GU3NKN Ha YPOBHE CpeHEro oo1iero o0pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HaHUUM 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJAUHAMHKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (opMupoBaHue yMEHUI TPUMEHATH TEOPETUYECKUE 3HAHUS IS
oOBbsiCHeHHST (PU3WYECKUX SBICHWHA B TPUPOAEC H I TPHHITHSI
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SBHO 3a/JlaHHOMU
dbu3nueckol MOAENbI0, 3a]ad, MOJPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 3a]1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JECHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IPOBEACHUS
(U3MYECKUX SKCHEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HHpopManuu,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI IJIsl pPa3BUTHS YMEHUN IMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo

oOpazoBanust oTBoAuTCs 136 yacoB: B 11,12 knacce — 68 yacoB (2 yaca B HEJIEIIO)

[Ipensaraemplii B mporpamMme 1O (U3MKE MepeyeHb JadopaToOpHBIX U

MPAaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
pPOBENICHUs JTA0OPATOPHBIX PAbOT W OMBITOB C YUYETOM HWHIUBUIYAIbHBIX
0COOEHHOCTEH 00yUYarOIMUXCH.



COOEPHKAHUE OBYYEHUA 11

KNACC

Paznen 1. ®u3nka u MeTOAbI HAYYHOTO NTO3HAHUA

®usuka — Hayka o npuponae. HayuHble mMeToAbl MO3HAHUS OKPYKAIOILIETO
mupa. Ponp dSkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue ¢u3nYECKUX SBICHUM M mpoueccoB. HayuHble THIoOTE3bl.
®dusnyeckne 3aKOHbl U TEOpPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponbp u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHOW HAYYHOW KapTHHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

LemoHcmpayuu

AHasoroBple W IM(POBBIC H3MEPHUTEIIbHBIE TPUOOPHI, KOMITBIOTEPHBIE
TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe JBMXeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHUKEHUS.
Cucrema otcuera. Tpaekropusi.

[lepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHE MAaTepUAIbHOM TOYKH, MX MPOCKIHUM HA OCH CHUCTEMBbI KOOpAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUXKeHue. ['paduku
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NepeMEelICHUs
MaTepualIbHON TOYKH OT BPEMEHH.

CBoboaHOe nmajieHue. Y CKopeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonmHetHoe  nBMKEHWE. JIBMKEHHE  MATEpUAIIBHOM  TOYKH IO
OKPYKHOCTH C MOCTOSSHHOU IO MOAYJIKO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuon n yactora obparnienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckue yCTpOCTBA M NPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadH.

LemoHcmpayuu

Mopenb cHUCTEMBI OTCYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKCHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABMKEHHS Tejla, OPOIIEHHOTO TMOJ YrjoM K TOPU3OHTY H
TOPU30HTAJILHO.



N3mepenne yckopeHusi CBOOOTHOTO TIaICHUS.
HampaBneHue CKOpOCTH NpH ABUKEHUH 110 OKPY>KHOCTH.
YyeHuuecKul akcniepumeHm, nabopamopHsie pabomeol

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IyTAMH, MPOWJICHHBIMUA TEIOM 3a
MOCJICIOBATENIbHBIE PAaBHBIE MIPOMEXKYTKM BPEMEHH IMPHU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IAPUKA B BA3KOM )KUIKOCTH.

W3yuenune nBrKeHHs Tea, OpOIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['aymmnes.  IlepBeid  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon HeroTona
IUI MaTepUajJbHOU TOUKU. Tpernit 3akoH HproTOHA 111 MatepuaibHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuna Tsokectu. IlepBas kocMuueckas
CKOpOCTB.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kaueHus). Cumna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOIRKEHHUS U cuiia Tpenus nokosd. Koadduiument tpenus.
Cuna conmpOTUBIICHUS NPU ABWKEHUU TEJIA B )KUJKOCTH WJIU rase.

[TocTynarensHOE U BpalaTelibHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECHUS TBEPOTO TEJA.

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: MOAIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

LemoHcmpayuu

SIBnenue nHepuu.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoit 3akon HeroToHa.

N3mepenue cu.

Clio)keHue Cui.

3aBUCUMOCTB CUJIBI YIIPYTOCTH OT JiepopMaliuu.
HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MAJICHUH.
CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.
Ycnosua paBHoBecuA TBEpAOro Tena. Buabl pasHosecus.
YyeHuyecKul aKkcnepumeHm, 1abopamopHsie pabomel
N3yueHne aBunkeHMA 6pycKa N0 HAKNOHHOM MIOCKOCTMU.



HccnenoBanrie 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMariuu.

HccnenoBanrie yclIOBHM paBHOBECHS TBEPJOTO Tela, HMEIOUIETO0 OCh
BpalIeHUsI.

Tema 3. 3aKkonvl coxpanenus 6 mexaHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpPUAIbHBIX TOYEK.
NMnynbec cuilbl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOE IBUXKEHUE.

PabGora cuiiel. MOIIHOCTH CHJIBL.

Kunernueckasi »Heprusi MarepuaibHOM TOYKU. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.

[ToTeHunanbHas SHEPrusl. [loTeHnuuanbHas SHEPTHUs yIpyro
neopMupoBaHHOW  TIpykuHBL.  [loTeHUManbHasT  SHEprus Tejna  BOJIM3HU
MOBEPXHOCTH 3E€MIIH.

[loTeHimanbHple W HE TNOTEHIMAIbHbIE CUiIbl. CBA3b pabOThI HE
MOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOU SHEPIUU CUCTEMBbI TeJ. 3aKOH
COXpPaHEHUSI MEXaHUUECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne ycTpoMCTBAa U MPAKTHUYECKOE MPUMEHEHHE: BOJIOMET, KOIEp,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

LemoHcmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexona MOTEHIMATIBHOM SHEPTUN B KHHETUYECKYIO U 0OpATHO.
YyeHuyecKul akcnepumeHm, nabopamopHseie pabomel

N3yyenue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3u pabOTHI CUIIBI ¢ U3MEHEHUEM MEXaHUYECKOW HHEpTruu
TeJa Ha MIPUMEpE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Pa3znen 3. Mosiekysipaasi pu3suka 1 TEpMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW T€OPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep ABMKEHHUS U
B3aMMOJEHUCTBUS YACTULl BemlecTBa. MoJenu CTPOEHHsS] Ta30B, JKHAKOCTEU U
TBEPJIBIX TEI U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pasmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u ee nsmepenue. lllkama temmneparyp
Llenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIepaTrypa Kak mepa
CpelHel KWHETUYECKOW SHEpPruM TEeIJIOBOrOo ABMXKEHUs uactull raza. Illkama
temneparyp KenbBuna. ['a30Bble 3ak0oHBI. YpaBHeHHe MeHneneeBa—KitanepoHa.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiICHHE M30IMPOILECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

LemoHcmpayuu

OnwITHI, AOKA3bIBAIOIINE IHUCKPETHOE CTPOCHHE BEIIeCTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 UG Y3UHN )KUIAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita IlTepHa.

OIbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3anMO/CHCTBHA.

Mopenb, HILTIOCTpUpYIOIIas NPUPOY AABICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSIHHUS MJICAIBHOIO Tasa,
M30IIPOIIECCHI.

YyeHuuecKuli akcnepumeHm, nabopamopHsie pabomel

Onpenenenue Maccbl BO3yXa B KJIIACCHOW KOMHATE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTY MEK]ly TapaMeTpaMU COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoounHamuxu
TepmonnHamMuueckass cucremMa. BHyTpeHHsIsE dHEpruss TEPMOAMHAMUYECKOU
CUCTEMBI U cOCcO0BI €€ u3MeHeHud. KonnuecTBo TemnoTel U padoTta. BHyTpeHHss

SHEpPrusi  OJHOATOMHOTO  MACANBbHOrO  rasza. Buael  Temionepenayu:
TEIJTIONPOBOIHOCTh, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonunyecTBo TeminoTsl npu Teniaonepeaaye.

[lonatue 00 aagmabaTHOM mporecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IprumeHeHne TepBOro 3akOHA TEPMOJIWHAMHUKH K H3ompolieccaMm. ['paduueckas
WHTEpHpeTanus padoThl Tasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMoCTh POIIecCcoB B IPUPO/IE.

TennoBble  MammHbL.  [IpUHIUNBI  AEWCTBUSA  TEIUIOBBIX  MAILMH.
[IpeoOpazoBanusi 3HEpruM B TEIUIOBbIX MamnHax. KoadduumeHt monae3noro
nevictBus TeruioBord MammHbL. I{ukn KapHo m ero ko3pduImMeHT I0JIe3HOTo
JENCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIODHEPTETUKH.



Texunueckue yCTpOﬁCTBa H  TIIPAKTHYICCKOC IMPUMCHCHHUC: ABUTATCIIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHJAUIIUOHED.
LemoHcmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruu Teja MPU COBEPIICHUHU pPaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJl JIEWCTBHEM CKAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTeM TpeHUs (BUICOEMOHCTPAIIHS).

N3MeHeHne BHYTPEHHEN YHEPTUM (TEMIIEPATYpPhI) Tea MpH TEIJIoNepeaye.

OneiT 1O anuabaTHOMYy pacIIMpPeHUIO0 Bo3Ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Monenu mapoBoi TypOWHBI, ABUTATEINISI BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO
JIBUTATETIS.

YueHuveckul sakcnepumeHm, nabopamopHeie pabomei

N3mepenue ynenbHOM TEII0EMKOCTH.

Tema 3. Azpezcamnuie cocmoanusn eeuyecmea. Dazoevie nepexoont

[TapooOpa3oBanue U KoHjeHcalus. Vcmapenne u KureHue. AOCOMOTHAsS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HachblllleHHBIN mmap. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUS.

TBepaoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPOIHUS CBOMCTB
kpuctaiioB. JKunkue kpuctamibsl. CoBpeMeHHble MaTepuanbl. [LmaBneHune wu
KpUCTAIIM3aIs. Y IeabHas TerioTa miaBieHus. Cyonumarius.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue YCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYCHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

LemoHcmpayuu

CBo¥iCTBa HACHIIIIEHHBIX ITAPOB.

Kurienue npu moHMKEHHOM JIaBJICHHH.

CriocoObI M3MepeHus BIaXKHOCTH.

HabmroieHue HarpeBaHus U IJIaBJICHHUS KPUCTAIMYECKOTO BEIIECTBA.
JleMoHCTpanusi KpUCTaIoOB.

YyeHuveckuli skcnepumeHm, nabopamopHsie pabomsi

HBMCpCHI/Ie OTHOCHUTEIbHOM BJIAYKHOCTH BO31yXa.

Paznesn 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
OJIeKTpU3alMs TeJl. OJNEKTpUYeCcKud 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apanoB. [IpOBOJHUKM, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHsblil 3eKTpUUECKUil 3apsi.
Onextpuyeckoe mnone. Hanpspk€HHOCTh  anekTpudeckoro mnods.  IIpuHomn



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTro
HOJISL.

PaGora cumm  snektpoctatmueckoro  moinsa.  [lorenmuman.  PasHocTh
NOTEHIUANOB. [IpOBOJHUKM M JUAIEKTPUKA B DBJIEKTPOCTATHYECKOM IIOJIE.
JusnekTpuyeckasi IPOHUIIAEMOCTb.

OnekTpoeMKocTh. KoHieHcaTop. DIEKTPOEMKOCTh IIOCKOr0 KOHAEHCATOopa.
DHeprus 3apsHLKeHHOT0 KOHACHCATOPA.

TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: AIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATHUECKas 3allluTa, 3a3eMJIEHUE JJIEKTPONPUOOpPOB,
KOHJIEHCATOp, KOIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

LemoHcmpayuu

Y CTpONCTBO ¥ IIPUHIIUI IEUCTBUS JIIEKTPOMETPA.

B3anMopencTBre HAANEKTPU30BAHHBIX TEI.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOTHUKH B BIIEKTPOCTATUUECKOM I1OJIE.

DneKTpocTaTuyecKas 3aiuTa.

JIA3IIEKTPUKY B BJIEKTPOCTATUUECKOM ITOJIE.

3aBUCUMOCTh  DJIGKTPOCMKOCTH  IUIOCKOTO KOHJAEHcaTopa OT IUIOMIAau
IJIACTUH, PACCTOSIHUSA MEXKAY HUMHU U TUIEKTPUIECKOW IPOHULAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHASHCATopa.

YueHuueckul sakcnepumeHm, nabopamopHsie pabomel

N3mepenue 3J1eKTpOEMKOCTH KOHIEHCATOpA.

Tema 2. [Tocmoannstii 31ekmpuyeckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpsbxenue. 3akon Oma 11 yyacTka LEenH.

DNEeKTPUYECKOE COMPOTHUBJICHUE. YEIbHOE COMPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapaljieIbHOE, CMEIIIAHHOE COSTMHEHHE ITPOBOIHUKOB.

PabGora nsnekrpuyeckoro Toka. 3akoH Jlxoyms—Jlenna.  MoHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINAsl CUJIa U BHYTPEHHEE COMPOTUBJICHUE MCTOUYHHMKA TOKA.

3akon Oma Jy1st OJTHOM (3aMKHYTOM ) 3JIeKTpuueckou 1ienu. KopoTkoe 3aMbIkaHueE.

DneKTpoHHas MIPOBOJIMMOCTH TBEPJIBIX  METaJUIOB. 3aBUCUMOCTD
CONPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIeKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AIIEKTPOHHBIX ITYyYKOB.

[ToynpoBOAHUKMY. CobcTBeHHas u MpUMeCHas MIPOBOJIUMOCTb
noyynpoBoAHUKOB. CBOMCTBA p—n-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKi  TOK B pacTBOpax MW  paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOIUTUYECKAs TUCCOLHAIUS. DIESKTPOIIN3.



OnekTpuueckuid TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIM
pa3psan. Monuus. [Lnazma.

TexHu4eckrue yCTpOWCTBA W IPAKTUUECKOE NPUMEHEHHE. AaMIIEPMETD,
BOJBTMETpP, PEOCTaT, HCTOYHUKU TOKA, OJJIEKTPOHArPEBaTEIbHBIE MPUOOPHI,
AJIIEKTPOOCBETUTELHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN JTHUO,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, FAIbBAaHUKA.

LemoHcmpayuu

V3MepeHne CHiIbl TOKA M HAIIPSKCHHSL.

3aBUCHUMOCTD COIIPOTHUBIICHUS HTUIMHAPHUYCCKHUX IMPOBOJHUKOB OT AJIMHBI,
TUTOMIAIM ITOMIEPEYHOT0 CEUCHUS U MaTepHalia.

CwmernianHOE COeTMHEHHUE MPOBOHUKOB.

[IpsiMmoe wW3MepeHHe dJISKTPOJABIKYIIEH cuibl. KopoTkoe 3aMbIKaHHE
raJJbBAaHUYCCKOTI'O 2JICMCHTA U OLICHKA BHYTPCHHCTO COITPOTUBJICHUA.

3aBHUCUMOCTD COIIPOTHUBIICHUS METAJIJIOB OT TCMIICPATYPHI.

[TpoBOIMMOCTH DIIEKTPOIUTOB.

W ckpoBoii pas3psii ¥ IpOBOJUMOCTh BO3AyXa.

OIHOCTOPOHHSIS IPOBOIMMOCTh JIMO/IA.

YueHuvecKul akcnepumeHm, nabopamopHseie pabomei

N3yyeHue cMeaHHoro COeIMHEHNsI PE3UCTOPOB.

H3mepenne 3JIeKTpOABUKYIIEH CHIIBI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUSI.

HaOmronenue snekrposnsa.

MesknpeaMeTHbIe CBS3U

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocyliecTBisieTcs €
Y4ETOM COJEp’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMd MaTeMaTHKH,
OMONIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: sIBIICHUE, HAY4YHBIA (aKT, TUIOTe3a, (U3MUYecKas BEIWYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MO/IEIb, U3BMEPEHUE.

Mamemamuxa: pelleHHE CUCTEMbl YpaBHEHUMW, JHMHEWHas QyHKOuS,
napabosna, runepOosa, ux rpa¢uku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHI M UX TIPOCKITUU Ha OCH KOOPJINHAT, CI0’)KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH JKMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayH, TEIJIOBOEC paBHOBECHE),
AIIEKTPUYECKUE SBJICHUS B )KUBOW TIPUPOJIC.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPJBIX TEJ, KUIAKOCTEH H



ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJMTHUYECKAS IUCCOLMALMS,
rajbBaHMKa.

l'eoepaghus: BnaxxHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABM)KEHUN C HCIOJb30BAHUEM MEXAHU3MOB,
Y4E€T TpPEHUsT B TEXHHUKE, MOJUIMIHUKHA, HCIOJIb30BAaHUE 3AaKOHA COXPAHECHHS
UMITyJIbCca B TEXHHUKE (pakera, BOJOMET W JpYrHE), JABUTATE]b BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOM XOJOIMUIBHUK, KOHIULIUOHEP, TEXHOJIOTUU
[OJy4YEHUSI COBPEMEHHBIX MAaTepUaloB, B TOM YHCIE HAHOMATEpUAIOB, U
HaHOTEXHOJOIMH, 3JIEKTPOCTATUYECKasl 3allluTa, 3a3€MJIEHUE AJIEKTPONpUOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, 3JIEKTPOHArpEBATEIbHbBIE puOOPBHI,
ANEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

12 KNACC

Pazneu 4. DiiekTpoaAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpomacHUMHAA UHOYKUUA

ITocTtossuHple  MarHuThl.  B3aumojelCTBHE  IMOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe moJsie. Bexktop MarHWTHOW WHAYKUWHW. [IpuHOMII cynepro3unuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAyKIUW. KapTuHa JMHUA MarHUTHOU
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe T1IONI€ TIPOBOJHHMKA C TOKOM. KapThHa IHMHUNA WHAYKIUU
MArHUTHOTO TOJS JIMHHOTO MPSIMOrO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. B3anmoaeicTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYJIb U HAITPABJICHHUE.

Cuina Jlopenua, e€ MOly/ib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHOW YaCTHUIbI
B OJHOPOJHOM MarHuTHOM Iojie. PaboTa cunsl Jlopenia.

SlBnenue oanekTpoMarHuTHOW MWHAyKUMH. IIOTOK BekTOpa MAarHUTHOU
WHAYKIAW. OJEKTPOABIKYIAS CWiIa HWHAYKUAW. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnexktpuueckoe Imoje. DIEKTPOABWKYIIAs CHJIA HHAYKUAW B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIAYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKITUH.

DHeprus MarHuTHOTO TIOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE. IOCTOSIHHBIE
MAarHuThl, DJICKTPOMArHUThI, JJIEKTPOJBUIATENIb, YCKOPUTEIU SIEMEHTAPHBIX
YaCTHI, UHIYKIMOHHAS TI€Yb.



LemoHcmpayuu

OnbIT IpcTena.

OTKJIOHEHHE AJICKTPOHHOIO ITy4YKa MArHUTHBIM MOJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.

B3anmonenicTBue AByX MPOBOJAHUKOB C TOKOM.

Cunia Ammnepa.

Jenctue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIUH.

ITpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJIBHXKYILEH CUJIBI UHIYKIIUU OT CKOPOCTH M3MEHECHUS
Mar"HuTHOTO ITOTOKa.

SIBiieHre CaMOMHAYKIIWH.

YueHuvecKkul akcnepumeHm, nabopamopHeie pabomsi

N3ydyeHrne MarHuTHOTO MOJISt KATYIIKA C TOKOM.
HccnenoBanue nelcTBUSA MOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.
HccnenoBanue sBIEHUA 3JICKTPOMArHUTHOM MHIYKIWH.

Pa3nen S. KoseOanusi 1 BOJTHbI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KOJ1COAHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KoseOaHUS.
I"apmonunyeckue konedanus. [lepumon, yactora, ammiuryga v (a3a KoneOaHH.
[IpyXMHHBIA MasATHUK. MaremMaTUYeCKU MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosnebanuii. [IpeBparienue sHeprun NPy TApMOHUYECKUX KOJTCOaHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UICaTbHOM KOJeOaTelbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHMUYEeCKMMHU U
ANEKTPOMATrHUTHBIMU KoJiebaHusiMu. dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIEOATEIbHOM KOHTYDE.

[TpencraBieHue o 3aTyxaroUmx KojeOaHusx. BrIHYX/IeHHbIE MEXaHUUECKUE
kosiebanus. Pezonanc. BeIHyX1€HHbIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHHWE CHJIBI TOKA U
HaIPSKEHUSL.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE IEKTPUUECKON
SHEPIrUU. DKOJIOTMYECKUE PUCKU MPHU MPOU3BOACTBE AIEKTposHepruu. Kymbrypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTIUH B IIOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU BJIEKTpOIepeaay.

LemoHcmpayuu

HccnenoBanue mapamMeTpoB KoseOaTeNbHON CUCTeMbl (MPYKUHHBIM WU
MaTE€MaTUYECKUN MASITHUK).



Hab6nrogenue 3aTyxaromux KoJeOaHui.

HccnenoBaHue CBOMCTB BEIHYXKACHHBIX KOJICOaHHIA.

HabGnronenue pesonanca.

CBoOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu MOCIEIOBATEIIBHOM COEAMHEHUU PE3UCTOPa, KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb JIMHUM 3EKTPOIepe1adH.

YueHuveckul akcnepumeHm, nabopamopHeie pabomei

HccnenoBanue 3aBUCUMOCTH MEPHOAA MajbIX KOJIEOAHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue IMEPEMEHHOIO0 TOKa B LENM W3 I[OCIEAO0BATEIBHO
COECIMHCHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpOMAZHUMHbLE GOTIHbL

Mexanuueckue BOJIHBIL, YCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JJMHA BOJHBL [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I'poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI U3ITyYEHHUSI AJIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJH: OTPa)XC€HHE, MPEIOMIICHHUE, MOSpU3aus, JUPpaKIus,
uHTepdepeHuust. CKopocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE AIEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeJIeBUICHU. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

TexHUYecKue YCTPOHMCTBA M TNPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBasl MAarHOCTHKa B TEXHHKE M MEIHILMHE, pajaap,
paanoNpUEMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

LemoHcmpayuu

OOpa3oBaHue U PaCIPOCTPAHCHHUE ITOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGmronenne oTpakeHus U IPEIOMIICHHS MEXaHUMYSCKUX BOJIH.

Hab6mronenue natepdepeHIuu u 1udpakiini MEXaHUHIeCKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBS3u TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTUTYAOW U
YacTOTOH KOJICOaHHH.



HccnenoBaHre  CBOWMCTB — AJIEKTPOMArHUTHBIX ~ BOJH:  OTPaKEHHE,
peoMIIEHUE, oNIpu3anus, AMPppakuus, UHTEphepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. I[IpAMOIMHENHOE paclnpoOCTpaHEHHE CBETa B
oaHOpoHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbBI OTpakeHHs cBeTa. [locTpoeHue m3oOpakeHuil B
IUIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCONIOTHBIN MTOKAa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenesbHBI yrosl IOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CoxHBIM cocTaB O0enoro ceera. Lger.

CoOuparormie W pacceuBaroniue JuH3BL. ToHkas JsmH3a. DoKycHOE
paccTOsITHUE M ONTHYECKash CHila TOHKOM JuH3bl. IlocTpoeHue n3oOpaxkeHUil B
cOOMpAIOIIMX U pacceuBaroluX JUH3aX. DopMysa TOHKON JIMH3BI. YBEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenensl PUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTep(EpPEHIMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakmus ceta. JudpakumonHas pemierka. YciaoBue HAOIIOACHUS
IJIaBHBIX ~MAaKCHMyMOB IIpU IIaJ€HUM MOHOXPOMATHMYECKOIO CBETa HA
TU(DPaKIUOHHYIO PEHICTKY.

[Tonspuzamnus ceera.

TexHu4ecKue yCTpOMCTBA M MPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyIa,
¢oroanmnapaT, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJIIPOUI.

LemoHcmpayuu

[IpssMonMHEITHOE pacCIpOCTpPAHEHHE, OTPAXKEHUWE M IPEJIOMIICHHE CBETa.
OnTtuyeckre mpuOOopHI.

[TomHOE BHYTpEeHHEE oTpaxxeHue. Mozens cBeToBoa.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpocKorna, TeJieCKona.

HaOmronenue nntepdepeHiinu cpera.

HaOmronenue nudpakiuu cBera.

Hab6mronenue qucniepcuu cBera.

[TonyueHue crieKTpa ¢ MOMOIIBIO PU3MBI.

[Toy4yenue crekTpa ¢ mMOMOIIBI0 TUPPAKITUOHHON PEIICTKH.

HabGnronenue nonsipuzanuu cBeTa.

Yueruyveckuli skcriepumeHm, nabopamopHsie pabomei



N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI ClIEIIHAIBHON TEOPUU OTHOCUTEIHLHOCTH
['panuubl  TPUMEHMMOCTHM  KJIAacCM4yeckorm  mexanuku.  [locTynarsl
CIIEMAJIBHON TEOPUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHHUE BPEMEHU M COKpAILICHUE
JUTHHBL.
DHeprus u UMITYJIbC PEIATUBUCTCKOMN YaCTHUIIBI.

CBs13b MaccChl ¢ BHGPFI/Ieﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ HYaCTHUIIbI. 9Hepm}1
ITOKO4I.

Paszpnes 7. KBantoBasi pusuka

Tema 1. Inemenmovl KBAHMOBOI ONMUKU

®otonbl. Dopmyina [lnanka cBsizu s3HEpruu GOTOHA C €ro YaCTOTON. DHEprus
Y UMITyJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
doroadpdekra. YpaBuenue OitHiTelHA A1 Poroadpdexra. «KpacHas rpanunar
doToadekra.

Jasnenue ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue ycTpoCcTBa M MPAKTUUECKOE NpPUMEHEHHE: (HOTOIJIEMEHT,
(doTomaTUMK, COTHEUHAs Oarapes, CBETOANO/I.

LemoHcmpayuu

®doTo3(dQheKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddeKTa.

CBeToanos.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IInanerapnas moxens aroma. Iloctynmatel bopa. M3nydenwe w mornoieHue
(GOTOHOB MpU Mepexo/e aToMa C OJHOIO YPOBHS SHEPrUM Ha Apyrou. Bumsi
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BosHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynsspHo-BoaHOBOM
Iy aJli3M.

CIHOHTaHHOE 1 BBIHYKJIEHHOE U3JTyYEHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKO), 1a3ep, KBAHTOBbII KOMIIBIOTED.



LemoHcmpayuu

Mopens onbita Pezepdopna.

OnpeneneHne AIMHBI BOJIHBI JIa3epa.

HaOnronenue nuHeyaThix CIIEKTPOB U3TYyUCHHUS.
Jlazep.

YueHuueckul akcnepumeHm, nabopamopHsie pabomei

HaGmro1eHre muHeyaToro CrekTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpOeHHS sApa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocrapa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, 0Oera-, raMma-U3ITydeHUS.
BimsiHue paagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpOoTOHAa U HelTpoHa. HykionHas moxens sigpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacman. ["amma-
U3ITy4EHHE. 3aKOH paJlOaKTUBHOIO pacnaja.
DHeprus CBA3U HYKJIOHOB B sAjipe. AnepHbie cuibl. JledekT maccesl sapa.
Snepneie peakunu. [lenenue u cuHTe3 Aa€p.
SAnepusiii peaktop. TepmosinepHsiii cuHTe3. IIpobOiieMbl M NEpPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SJIEPHON SHEPTETHKHU.
OnemeHTapHbIe YacTULBI. OTKPBITHE IO3UTPOHA.
MeTobl HAOIIOIEHUS U PETUCTPALIUN DJIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO (hU3nuecKoil KapTHHBI MUpA.
TexHuyeckue yCcTpoucTBa U IIPAKTUUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
Buiibcona, simepHbIil peakTop, arToMHas 6oMoa.
LemoHcmpayuu

CYeTUrK HOHU3UPYIOIIUX YACTHII.
YyeHuyecKul akcnepumeHm, nabopamopHseie pabomel

HccnenoBanue TpeKOB YacTHIL (IO TOTOBBIM (OTOrpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMMUHM.

Bun 3Bé3aHoro HebGa. Co3Be3ausi, sIpKUE 3BE3JIbI, IUIAHETHI, UX BHIAMMOE
JIBYDKCHIUE.

CoiHeuHast cucTeMa.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruum CojHIIa U 3BE3I.
3BE3/IbI, X OCHOBHBIE XapaKTEPUCTUKHU. JlparpamMma «CHeKTpajJbHBIM Kilacc —
CBETUMOCTBY». 3BC3IbI TJIABHOHM ITOCJIEJOBATEILHOCTH. 3aBHCHUMOCTL «Macca —
CBETHUMOCTBY» IS 3BE3]] TJIaBHOM IMOCJIEAOBATEILHOCTH. BHYTpeHHEee CTpoeHHe



3B¢3/1. COBpEeMEHHBIE MPECTABICHUSI O MPOUCX0XKACHUU U 3BOIonMM CoJiHIIA U
3B€3J1. JTanbl )KU3HU 3BE3/I.

Mneunsiii 11yt — Hama [Mamaktuka. Ilomoxenue u nmxenue CoyiHIA B
lNanaktuke. Tunsl raakTuk. PaguoranakTuku U KBaszapbl. UepHbIE ABIPBI B SApax
TaJIAKTUK.

Bcenennas. Pacuiupenue Beenennoid. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bosbmoro B3psiBa. PEIUKTOBOE U3ITyYEHHE.

MacirabHas cTpykTypa Beenennoii. MeraranakTuka.

HepemeHnubie mpo0ieMbl aCTPOHOMUM.

YueHuyeckue HabnrooeHuA

HaOnronenusi HEBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH I ONPENESICHU MOJ0KEHN HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBbIE co3Be31us1 CEeBEPHOTO MOMYIIApHUs U SIPKUE 3BE3/bI.

Hab6mronenus B reneckorn JIynel, minanet, Maeunoro [TyTu.

Oo6o01maromiee MOBTOPEHUE

Ponr ¢u3uku © acTpOHOMHUU B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesITeIbHOCTU YEJIOBEKA, POJib U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHUHE MUpPa, pojib (PU3UUECKON Teopun
B (GOpPMHpPOBAHUU TPEACTABICHUNH O (UIMYECKON KapTHMHE MHpPA, MECTO
bu3nuecKkoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBS3U

N3yuyenue kypca ¢usznku 0a30BOro ypoBHs B 12 Kiacce OCYIIECTBISETCA C
Y4ETOM COJAEPKATEIBbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIA (akT, runoresa, (Quanyeckas BEIUUYMHA, 3aKOH,
TEOpHsl, HaAOIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMBl YPaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHM HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUMH, MNpPU3HAKU TMOJ00MS TPEYroJIbHUKOB,
OTpeIeJICHHUE TUIOMAIN TIIOCKUX (Uryp u 00bEMa Tell.

buonocus: snektpuyeckue SBIECHUS B JKUBOM NpPUPOJE, KojeOaTerabHbIE
JBUXEHUS B )KUBOW MPUPOJE, ONTUYECKHUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paaualy Ha )KUBbIE OpTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
TEJA, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUYECKOW PEMICTKH, CHEKTPATbHBIN
aHaIu3.



l'eoepagpusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MarHUTHBIX PV,
(boTOChEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIECTPSICEHHIA.

Texnonoeus: JNUHUU 3JIEKTpONEpenady, TEHEpaTop IMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajap, PaauONpPHUEMHUK, TEJIECBU30D,
anteHHa, tenedoH, CBY-neub, MpOEKIMOHHBINA amnmapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



NNAHUPYEMBbIE PE3Y/IbTATbI OCBOEHMUA NMPOrPAMMbBI no
®U3NKE HA YPOBHE CPEAHEIO OBLLLETO OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIETro
obOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUHUTh JOCTIKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

NIMYHOCTHDIE PE3Y/IbTATDI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTO TIpenmera «Du3ukay JOHKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOmMMXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpHCHTAllU{, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTbITa M OMBITA JACSATEIBHOCTU B MPOIECCE peaTn3allid OCHOBHBIX HaIpaBlICHUN
BOCITUTATEIHHON JEATEIHLHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOro BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUICKOTO OOIIECTBA;

NPUHITHE  TPAAWIMOHHBIX  OOIICYETIOBEYECKUX  T'yMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHU COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX I'PAKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHONW OpPraHU3alINY;

YMEHHE B3alMOJICCTBOBATH C COIUAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM JESTEIbHOCTH;

2) NIaTPUMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOMN TPaXIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKHX YYCHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MTOBEACHMS,;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH, B TOM YHUCJIC B
NEATEIbHOCTU YYCHOTO;

OCO3HAHHE JJUYHOTO BKJIaJla B IOCTPOCHUE YCTOMUHUBOTO OYTyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHS

ACTETUYECKOE OTHOIIICHHE K MUPY, BKJIFOYasi 3CTETUKY HAYYHOT'O TBOPUECTRA,
MpUCYIIEro (PU3NYeCcKoil HayKe;



S) TpyA0BOIr0 BOCIIUTAHUS:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHATBbHOM NEesTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiiel mpoeccuu 1 peam30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IJIAHBI;

TOTOBHOCThH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTU
(GU3MKH Ha TPOTSKEHUH BCEU KHU3HU;

6) PK0JIOrH4eCcKOro BOCIIUTAHHUA:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPbl, OCO3HAHHUE TJI00AIBHOTO
XapaKTepa d3KOJOTMYECKUX MTPOOIIeEM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUI B OKpY:KaloIIeH cpe/ie Ha OCHOBE
3HAHUA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIUpEeHUe OIbITa JEATEIbHOCTH SKOJIOTMYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 QU3UKE;

7) HEHHOCTH HAYYHOT 0 MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3NUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAY4YHOW JESITEIbHOCTH, TOTOBHOCTH B IPOIIECCE
u3ydeHuss  (U3MKH  OCYIIECTBISATh  IMPOEKTHYID M HCCIIEIOBATEIBCKYIO
JesITeIbBHOCTh HHIUBUAYAIbHO U B TPYIIIIE.

METAMNPEAMETHbIE PE3Y/IbTATDI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBpble Jilornueckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (hOpMyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpEACsATh 1IeJU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHIKCHUS,
BBISIBJIAIT ~ 3aKOHOMEPHOCTM M MPOTHUBOPEUUS B  paccMaTpPUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3pabaTpIBaTh IUIAH PEIICHUS MPOOJEeMBbl C YIETOM aHAIM3a UMCIOIITUXCS
MaTepHUaIbHbIX U HEMaTEpUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHLTATOB
eJISIM, OIIEHUBATh PUCKH MOCIICICTBUHN AEATEILHOCTH;
KOOPJIMHUPOBATh ¥  BBHINIOJHATH pabOTy B  YCIOBHUSAX  PEaJbHOIO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBUSI;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE IPH PEIICHUH >KU3HEHHBIX ITPOOJIEM.
ba3oBble ucciieaoBaTeIbCKUe AeiiCTBUS:
BJIaJIETh HAYYHOW TEPMUHOJOTHUEH, KIFOYEBBIMU MOHATUSIMU U METOJIaMU
(bu3nuecKoil HayKu;



BJIAJICTh HABBIKAMHU y4E€OHO-MCCIIEIOBATEIHCKON M MPOEKTHON JEATEIHHOCTH
B 00JlacT (PM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOUCKY
METOJIOB pEIICHUs 3aJad (PU3UYCCKOTO COJCpKAHUS, MPUMCHCHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS;

BJIAJCTh BHJIAMH JICATCIBHOCTH I10 IIOJYYEHHIO HOBOTO 3HAHUSA, €TO
WHTEPIpPETAINHA, TPEOOPa30BAaHUI0O M TPUMEHCHHUIO B PA3IMYHBIX yUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DHU3UKU;

BBISIBIIATH TPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaJIU3UpPOBaTh 3ajady,
BBIIBUTATh THUIIOTE3y €¢ PEIICHHS, HAXOIUTh apryMEHTHI I JOKa3aTelbCTBa
CBOMX YTBEPKJICHHH, 3a/1aBaTh IapaMETPhbl K KPUTEPUHU PEIIICHHUS,

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7aydl  pPe3yJIbTaThl,
KPUTHYECKH OIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIC 3aJadyd B 0O0pa30BaTEIIHHOM
TESATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OTICHUBATh MPUOOPETCHHBIHN OIIBIT;,

YMETh TEPEHOCHUTh 3HaHWA 10 (U3MKEe B MPaKTUUECKyI0 00JacTh
JKU3HEICATEIIEHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIC UJIEH, IIPEIJIaraTh OpPUTMHAIBHBIC TTOAXOIbI U PEIICHNS,

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIIHNE aTbTCPHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmei:

BJIaJIeTh HaBBIKAMHM IOJyYCHHUS HWHPOpMauu (PU3UIECKOrO COACpKaHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITCIIFHO OCYIIECTBIISITh IIOMCK, aHaJu3,
CUCTEMATH3ANI0 W WHTEPNPETAnui0 WH(DOpPMAIMU Pa3IMIHBIX BUAOB U (GopM
MIPE/ICTABIICHUS;

OIICHUBATH JIOCTOBEPHOCTh HH(OPMAITUH;

WCIIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIIMOHHBIX
3a71a9 ¢ COOJIOJICHHMEM TpeOOBaHWM SPrOHOMHMKH, TEXHHUKH OE30IMacHOCTH,
TUTHEHBI, PECypcocOepeXeHUs, TPaBOBBIX H OTHUYECKUX HOPM, HOPM
nH(pOpMAITMOHHOM 0€30MaCHOCTH;

Co3/IaBaTh TEKCTHl (DU3UUECKOTO COJCpP)KaHHWS B Pa3IMUHBIX ¢dopmaTax c
Y4€TOM Ha3zHAa4YeHUs MH(POPMAIIMK U TIEJICBOM ayIUTOPHH, BEIOMpAs ONITUMAIIbHYIO
¢dbopMy TIpeCcTaBIICHUS U BU3yaJIU3aIiu.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHBIC y4eOHbIe AeiiCTBUSA:
OCYILECTBIISAThH OOIICHHE HA YpOKaxX (PU3UKH U BO BHEYPOUHOH JESTEIHHOCTH;



pacrmo3HaBaTh MPEANOCBUIKM KOH(JIMKTHBIX CUTyallMd M CMSr4arth
KOH(JIUKTHI;

pa3BEpPHYTO U JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIOIb30BaHHEM
S3BIKOBBIX CPEJICTB;

MOHMMATh W HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYyaIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ICHCTBHI C y4eTOM OOLIMX
HMHTEPECOB M BO3MOXKHOCTEH Ka)I0TO YjieHa KOJUICKTHBA;

NPUHUMATh IIETH  COBMECTHOW  JIEATEIBHOCTH, OPTaHW30BBIBATH U
KOOPAWHHUPOBATh JEHCTBUS TO €¢ JOCTH)KCHHMIO: COCTAaBJIATh IJIaH JCHCTBUH,
pacmlpeneNiaTh poJid C Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh pPE3yJbTaTh
COBMECTHOM paboThI;

OILICHMBAaTh Ka4yeCTBO CBOETr0 BKJIaJa M KaXKIOTO yYaCTHHKAa KOMaHABI B
oOLIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE IPOEKThI, OLEHUBaTh HJEH C MO3UIUM HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEIEHWE B Pa3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITHATHBHBIM.

PeryisiTuBHBIE YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBISTh MO3HABATENIbHYIO JESTEIBHOCTh B 00JACTH
(U3MKM U acCTPOHOMMHM, BBISBIATH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBECHHEIC 3a/1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS] PACUCTHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTHYECKOW padOThl ¢ YUETOM MMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OILIEHKY HOBBIM CUTYallUsIM;

paclMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

Jenatb OCO3HAHHBIA BBIOOP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a peLieHue;

OLIEHUBATh MPUOOPETECHHBIH OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO 3pyAHUIMH B 001acTH
(U3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIH HHTEJUIEKT:
1. naBaTh OIICHKY HOBBIM CHUTyallMsiIM, BHOCHUTb KOPPEKTHBBI B
NEeATENBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIETSAM;
2. BIaJeTh HABbIKAMHU T[I03HABATEIbHOW peQIIeKCUH KaK OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM U MBICTUTENbHBIX MPOLECCOB, UX PE3YIbTATOB
1 OCHOBAHMUM;



3. UCHoab30BaTh NPUEMBI pedIIeKCUU TSl OLIEHKU CUTYallld, BEIOOpa BEPHOTO

peleHus;

4. yMeTb OLEHHMBAaTh PUCKM W CBOEBPEMEHHO MPUHUMATH PEHICHUS MO X
CHW)KECHHUIO;

5. ONpUHUMATh MOTHUBBI U apryMEHTBI TPYTUX

npu aHaJINn3e PE3yIBTATOB IEATEIBHOCTH;

6. MpUHUMATH ceOsl, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

7. mpUHUMAaTh MOTHBBI u apryMEHTBI JIpYTuX npu
aHanun3e PE3YNBTATOB JIEATEIbHOCTH;

8. MpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHOKH.

B mporiecce noCTHXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpPamMMBbI
mo ¢u3nKe IS YPOBHS CpEIHEro oO0mero o0pa3oBaHUS y OO0ydYarOIIMXCS
COBEPUIECHCTBYETCS AMOLMOHAIIbHBIN UHTEJIEKT, MpeAnoararonuii
c(hOpMHUPOBAHHOCTH:

1. camoco3HaHMs, BKJIIOYAIOIIErO  CIIOCOOHOCTH IIOHMMAaTh  CBOC
AMOIIMOHAJILHOE  COCTOSIHHME, BHUJACTh  HANpaBJICHUS  Pa3BUTHUSA
COOCTBEHHOW AMOITMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

2. caMOpPEryJupOBaHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  yYMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOC TIOBEJICHUE, CIIOCOOHOCTh
aJanTHUPOBAThCA K OSMOIMOHAIBHBIM HW3MEHEHHSIM U IPOSBISATh
TUOKOCTB, OBITh OTKPBITHIM HOBOMY;

3. BHYTPEHHEW MOTHBAILIMHU, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHUKECHUIO
eI U yCHeXy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHUE ICHCTBOBATh
HUCXOS U3 CBOMX BO3MOXKHOCTEH;

4. >MnaTuM, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBATH €TI0 MPU OCYLIESCTBJICHUHU OOIICHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

5. COIMaJdbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAUBATh
OTHOUIEHUSI C JIPYTUMU JIFOJIbMH, 3a00TUTHCSI, TIPOSBIATh MHTEPEC U
paspeniaTb KOH(QIUKTHI.

NPEAMETHDbIE PE3Y/IbTATbI

K xonmy obOydenuss B 12 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

1.1eMOHCTpUPOBATh HAa MpPUMEpax Poiib U MEeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIOIEM;

2.y4UTHIBaTh TPaHUIIBl TPUMEHEHHUS HW3YYEHHBIX (PU3HMYECKUX MOJCICH:
MaTepHalibHasl TOUYKa, MHEpIUaIbHAs CUCTeMa OTCYETa, aDCOTIOTHO TBEPJOE TEJO,
UJICAJIBHBIN Ta3, MOJEIN CTPOCHHMS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUN 3apsij] IPU PEIICHUH (PU3NMUECKHUX 3a/1a4;



3.pacnio3HaBaTh PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHITH X HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U
ANEKTPOAMHAMUKN:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJIMHENHOE
JBIKEHUE, CBOOOJHOE TMAJCHUE TEJ, JBW)XXEHUE MO OKPY>KHOCTH, HWHEpLHS,
B3auMojieiicTBUE Ten, Auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE KHUIKOCTEH
Y TBEPJBIX TE€J, U3BMEHEHHE 00bEMa TEN MPU HarpeBaHUM (OXJIAXKICHHUH), TEII0OBOE
paBHOBECHE, WCIIAPEHHE, KOHICHCALMS, IUIABJICHUE, KPUCTAJUIM3aLHUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
COCyle, CBSI3b MEXKJIYy IIapaMeTpaMu COCTOSIHHS Tra3a B  HM30Ipolleccax,
ANIEKTpU3alKS TeJl, B3aUMOJICHCTBUE 3aPAJIOB;

4.0MUCHIBaTh MEXAHUYECKOE JABUKEHUE, UCIIONB3YS (PU3NYECKUE BETUUYHHBIL:
KOOpAWHATa, IyTh, NEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHUHUAIbHAS SHEPIrusl, MEXaHU4YeCKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OIKUCAHUU TMPABUIBHO TPAKTOBATH
(GU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIWYUH, UX OOO3HAYCHUS W CIAUHUIBI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMU;

5.0NHUCHIBaTh M3YYEHHBIEC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS,
UCTIONIb3YsT (U3MYECKUE BEIMYWHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHsis
KMHETUYEeCKasi PHEPTUsl XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBaIpaTUUHAs
CKOpPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSISI JHEprus, padbora rasa,
KOA(DUIIMEHT TMOJIE3HOTO JIEUCTBHUS TEIUIOBOTO JBUTATENsl; TPU OMUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3MUECKUN CMBICI HCHOJIB3YEMbIX BEJIUYUH, HX
0003HAaueHUsS W E€IUHUIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUMHAM;

6.0MUCHIBATh ~ HU3YUYCHHBIE  DJICKTPUYECKUE  CBOMCTBA  BEHIECTBA U
AJIEKTpUYECKUE SBJICHUS] (MPOIECCHI), HCMONb3Yysl (PU3MYECKHE BEJIUYUHBIL:
AIEKTPUUYECKUHN 3apsii, JEKTPUUYECKOE MOJie, HANPSHKEHHOCTh MOJIA, MOTEHIUAM,
Pa3HOCTh TOTEHIIMAIOB;, MPU OMHCAHWUU TPABUIBHO TPAKTOBATh (PU3NUYECKUN
CMBICJ UCIOJB3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W E€IUHMIIBI; YKa3bIBaTh
dbopMyIibl, CBSI3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYUMHY C JAPYTUMHU
BEJINYMHAMU;

7.aHanmM3UPOBaTh (PU3MUECKHUE MPOIIECCHl U SBJICHHUSI, UCIIONIBb3Ys (PU3nyecKkue
3aKOHBI ¥ MIPUHIUNEL: 3aKOH BceMupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHCHHMS MEXaHWYECKOW OHHEPrHM, 3aKOH COXpPaHCHHS WMITYJIbCa,
NPUHIIAI CYMEPINO3UIMA CHWJI, MPUHIIUIT PABHOMPABUS HHEPIHATBHBIX CHUCTEM
OTCUETa, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEHEN KUHETUYECKON IHEPTUM TEIUIOBOTO JABUKEHHS MOJIEKYI C
aOCOIOTHON TeMImepaTypou, MepBhI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOro 3apsifga, 3akoH KymoHa, mpu 3TOM pa3iavyarh CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIbL,
00J1acTH ) MPUMEHUMOCTH;

8.00BSACHITHP OCHOBHBIC TIPUHITUIIBI JCHCTBUS MAaIIWH, TPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3auyarh YCIOBHs UX O€30MaCHOTO HCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

O.BBITIOJIHATH JKCIEPUMEHTHI MO HUCCIENOBAHUIO (U3UYECKUX SIBICHUN U
MPOLIECCOB C HCIOJB30BAaHUEM NPSIMBIX W KOCBEHHBIX H3MEPEHUU, MPU ITOM
dbopMmynupoBaTh MpobeMy/3amady ® THUIOTE3y Yy4eOHOTO DKCIICEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO O000pYI0BaHUS, MPOBOAUTH OMBIT U
(GbopMyIMpOBATH BHIBOIBI;

10.0CcyIeCTBAATh NPsIMbIE U KOCBEHHBIE M3MEPEHUSI (PU3NUYECKUX BEITUYMH,
IIPU STOM BBIOMPATH ONITUMAJIBHBINA CLIOCOO M3MEPEHUS U HCIIOIb30BaTh U3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

11.uccnenoBarb 3aBUCUMOCTA MEXIy (DU3MYECKUMU BEIUYMHAMH C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
¢uKcHpoBaTh pe3yabTaThl MOTYUYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIWYUH B
BUJIe TaOIHIl U TpadUKOB, AENaTh BBIBOJBI IO PE3yIbTaTaM HCCIEAOBAHNUS;

12.cobmtonaTh mpaBuiia 0€30MacHOTO TPy/a MPU MPOBEICHUM UCCIICIOBAHUIN
B paMKax Y4eOHOIO SKCIIEpUMEHTa, YYEOHO-UCCIIENOBATENbCKOM M IPOEKTHOM
JESTEIBHOCTH C HMCIOJIB30BAHHUEM H3MEPHUTEIBHBIX YCTPOWUCTB U JIaOOPATOPHOTO
o0opyI0BaHus;

pemarb pacyeTHbhlE 3aJaud C SBHO 3aJlaHHOM (DU3MYECKON MOJETBIO,
UCTOJIb3YsI (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (DU3NYECKYI0 MOJEINb, BBIIACIATh (PU3MUECKHE BEIMUYMUHBI U (HOPMYIIHI,
HEOOXOMUMBIE NIJIsi €€ PEIICHUs], TTPOBOJUTH PACUCThl M OIEHUBATH PEATbHOCTH
MOJTy4YE€HHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBL

pelaTh KaueCTBEHHBIC 33/1aUM: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUUBYIO
LEMOYKY PAacCyXIECHUN C ONOpOHl Ha H3Y4YEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH H
(bu3uYecKue ABICHUS,

MCIIOIh30BAaTh Opyd  pemieHMd  y4eOHBIX  3aJad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJOTHUH TSI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
Y TIpE/ICTaBIICHUs Y4eOHON U HAyYHO-TIOMYJISIpPHON MH(OpMaUK, MOTYyYEHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apYOEKHBIX YUCHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUUYCCKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW KU3HH
i o0ecriedeHust 6€30MacHOCTH MpU OO0pallleHUH ¢ TPUOOpaMu M TEXHUYECKUMHU



YCTPOWCTBAMH, JJII COXPAHEHUS 3OPOBbS M COOJOIEHUS HOPM JKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILEH Cpesie;

paboTaTh B TpyNNe C BBIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJAHUPOBaTh PpabOTy TPYIIbl, PAlUOHAIBLHO pacHpeieisaTh O0sS3aHHOCTH U
IUTAHUPOBATDH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJl K&KJIOTO U3 YUaCTHUKOB I'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM IIPOOIIEMBI.

K koniry oOyuenuss B 12 kJjiacce NIpeaAMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOM TEXHHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIBHOCTH JIOJIeH, LEIOCTHOCTh U E€IMHCTBO
$u3nYeCKOi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AIEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SICPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJeNIb aTOMHOIO Sijpa MPH PEHICHUH (PU3NYECKUX
3ajady;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOLECCh) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKHU M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, DSJIGKTPOMArHUTHas WHIYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM W JBWXKYIIUMCS 3apsij, SJIECKTPOMAarHUTHBIC KOJICOAHUS U
BOJIHBI, TPSMOJMHEHHOE paclpOCTpaHEHUE CBETa, OTPAKEHHUE, MPEIOMIICHHUE,
uHTeppepeHus, audpakius U TOJpU3AlMs  CBETa, JUCIEPCHUS CBETa,
doToanekTpuaeckuii 3pdext (poTodrddhekT), CBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHEWYAaTOro CIHEKTpa aToMa BOJOPOJA, €CTECTBEHHass M HUCKYCCTBEHHAs

PaIOaKTUBHOCTB;
OMHUCHIBATh M3YUYEHHBIC CBOWCTBA BEIIECTBA (IJIEKTPUUECKUE, MArHUTHEHIE,
ONTHUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3JIMYHBIX  Cpel) U

AJIEKTPOMAarHUTHBIE SIBICHUS (MPOLIECCHI), MCMONb3ysd (U3MUECKUE BEIUYUHBL:
DNEKTPUYECKUM 3apsll, CHJIAa TOKA, AJIEKTPUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUUAJIOB, 3JEKTPOABMKYIAs CUila, padoTa TOKa,
MHIYKIUS MarHuTHOTO MOJisA, cuia Ammnepa, cuia JlopeHua, MHAYKTUBHOCTH
KAaTYLIKW, DHEPrus JJIEKTPUYECKOT0 M MArHUTHOIO IIOJI€H, MEPUOJ M 4YacToTa
KojeOaHui B KoiebOaTeNbHOM KOHTYpe, 3aps] M Ccujla TOKa B Tpoliecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoyieOaHUW, (POKYCHOE pacCTOsSHHE W
ONTHYECKasi CHUJIa JIMH3bI, IPU OMUCAHUU MPABHIIBHO TPAKTOBATh (PU3NUYECKUUN
CMBICTT HCIOJb3YEMbIX BEJIWYMH, WX OOO3HAUYEHHS W EAMHMIIBI, YKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JAHHYI0 (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYNHAMU;



OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3YS
(¢u3nyuecKkrue BEIMYMUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, AJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsI U UMIYJIbC (POTOHA, MEPUO/ TIOJypaciajia, SHEPTrHs CBI3U
aTOMHBIX SJ€p, TPHU OINHUCAHWM TIPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICI
WCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHHS W EIUHUIILI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIHMYUHAMH,
BBIYKCIIATH 3HAaUCHHE (PU3NYECKON BETUUUHBL;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBJICHMSI, UCTOIB3YS (HU3UUECKUE
3aKOHBI Y MPUHLMIBL: 3aK0H OMa, 3aKOHBI MOCIEI0BATEIBHOTO U MAapajlIeIbHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Joyns—JIeHa, 3aKOH 3JIEKTPOMAarHUTHON
WHAYKIHAH, 3aKOH TPSMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKECHHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE JDiHIITeHHa s hoTodddekTa,
3aKOH COXPAaHEHUs SHEPryuU, 3aKOH COXPAHEHHSI UMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUs MAacCOBOr0 4HWclia, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTH4YeCKO€ BBIPAXKEHUE U YCIOBUS (TpaHMIlbl, OO0JIacTH)
PUMEHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA MHAYKIIMA MAarHUTHOIO MOJI TPOBOIHHUKA
C TOKOM, cuJibl Amriepa u cuibl JlopeHua;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HUCCIEAOBAaHUIO (UBMUECKUX SBICHUU U
MPOILIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBarh TpoOJeMy/3agady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBIISATh MPSAMbIE U KOCBEHHBIC MU3MEPECHHS (PU3UUECKUX BEIUYUH, TIPH
ATOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO W3MEPEHUS U HWCIOJIb30BATh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3UYECKUX BEJIUYUMH C HCIOJb30BAaHUEM
NPSIMBIX HM3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoB, AeNIaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEIOBAHMUS;

coOII0IaTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HMCCICIOBAaHUN B
paMKax yd4eOHOro JKCIEPUMEHTA, Y4YEOHO-MCCIICIOBATEILCKOM M TPOCKTHOM
NEATEIbHOCTU C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000py/I0BaHUS;

pemarh pacueTHhIE 3a7a4d C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCTIONB3Ysl PU3UYECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4U



BBIOUpaATh (PU3UYECKYIO MOJEINb, BBIICTATh (PU3NYECKUE BEIUYMHBI U (HOPMYIIBI,
HEOOXOUMBbIE IS €€ peIIeHHUs, IPOBOIUTh PACUYEThl M OLIEHUBATh PEATbHOCTD
MOJYYEHHOTO 3HaYCHUS (PU3NYECKON BEIUYHHBI,

peliaTh KaueCTBEHHBIC 33Jaui: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PAaCCYXJCHUI C OMOpPOM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buszndecKue SBICHUS;

UCTONB30BaTh  MPH  pElIeHMH  Y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(POPMAIIMOHHbIE TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUH
¥ TIpe/ICTaBICHUs Y4eOHOM U HaAyYHO-TIOMYJISIpHON MH(POPMALIUH, TTOTy4eHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJIy4aeMyl0 HHPOPMAIIHIO;

OOBSICHATh TMPHUHLMUIBI JCHCTBUA MAallMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUA WX 0€30MaCHOTO UCMHOJIb30BAaHUS B MOBCETHEBHOMN
KU3HU,

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOekKHBIX YUCHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIET0 MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHI;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUSA MO (U3MKE B MOBCETHEBHOW >KU3HH
Uit o0ecrieyeHus: 0€30MacCHOCTH MpU OOpAILEHUH ¢ MPUOOPAMU M TEXHUYECKHUMHU
yCTPOMCTBAMHU, ISl COXPAHEHUS 310pOBbS U COOJIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKaIlOIIeH cpene;

paboTaTh B TpyHme C BBHIMOJHCHHEM PAa3IMYHBIX COLHUATBHBIX POJEH,
IUTAHUPOBAaTh pabOTy TPYINIBL, PAMOHAIBHO pACHpenemsaTh OO0S3aHHOCTH U
IUITAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAeMOM MPOOJIEMBI.



TEMATUYECKOE NJIAHUPOBAHME 11

KNACC
KosaunuyectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB M TeM uugpoBbIie
Ne i/ P Konrtpoasubie | Ilpakrnyeckue (urcpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoTsbI
pecypcbl
Paznen 1. DU3UKA U METO/bI HAYYHOI'O IO3HAHUSA
1.1 ®u3uKa U METOIbI HAYYHOTO MTO3HAHUS 2 bubmmorexa [OK
' ARLHAYH https://m.edsoo.n/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
bub6nunorexa LIOK
2.2 Jlunamuka 7 https://m.edsoo.ru/7f41bf72
bubmunorexa IIOK
23 3aKOHbBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps://m.edsoo.ru/ 741672
Uroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuoteka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
32 OcHo epMO/IMHA 10 1
HOBLTTEPMOATHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BELIECTBA. 5 bubmuoreka LIOK

da30BbIE IEPEXOABI

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



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

Hroro no pazneny

24

Paznen 4. DJIEKTPOJINHAMUKA

bubnunoreka LIOK
41 IEKTPOCTATHKA 10 https://m.edsoo.n/7f41bf72
[TocTostHHBIN neKTpruUecKuil TOK. Toku B bubnmoreka [JOK
4.2 12
pa3IMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

12 KNNACC

KosnunuyectBo yacos DJIEeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakrnyeckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTHOe 1oJie. DJIeKTpOMarHuTHas 1 | 3 bubnmnoreka [HOK
' VHTYKLHS https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
71 MexaHu4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubnmnoreka [HJOK
) KojieOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHu4eCcKHe 1 JJIEKTPOMarHUTHBIE 5 | bubanorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa IIOK
2. 10 3
3 Orriia https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI crieUaIbHON TEOPUU 4 | bubnuoreka [{OK
' OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubmmoreka LIOK
4.1 DNeMEeHThI KBAaHTOBOM ONTHUKH 6 hitps//m.edsoo.rw/7f41c07c
4.2 CrpoeHue aroma 4 bubmmoreka LIOK



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

https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE $]IpO

bub6mmoreka LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMeHTBl ACTPOHOMUU U aCTPOPU3IUKU 7 bubamorexa TIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBILIAIOIIEE ITIOBTOPEHUE

6.1 Oo6o06maromee MOBTOPEHNE 4 Eg{i?;;iﬁifn?};ﬂlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

NOYPOYHOE N/TAHUPOBAHUE 11

KNACC
Konu4yectBo yacos DJIeKTPOHHBIE
Ne Jlara uudposBbIe
Tema ypoka Konrtpoabubie | IlpakTnueckue p
n/n Bcero HU3y4YeHUs o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsl

| PesepBHblit ypok. O6001maronuii ypok 1 bu6mmoreka [LIOK
no temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
Posb 1 MecTo pu3uku B

) ($hOopMHUPOBaHUH COBPEMEHHOM 1 bubnnoreka [HJOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON IeATEIbHOCTH e
MexaHnueckoe IBUKEHUE.

3 OTHOCHUTEIBLHOCTh MEXaHUMYECKOTO | bu6nunorexa LIOK
nsrxenus. Ilepemenienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE NPAMOIUHENHOE | bubnnorexa [HOK
JBHKCHHUEC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPAMOIIMHENHOE | bubnnorexa [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
CBobosHoe nmajgeHue. Y CKopeHue bubmuotexa LHOK

6 1
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHUE.

7 le €HHE MaTepUAIbHON TOYKH IO 1 bubmmorexa [IOK

BIDKCHHE MaT
p https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTHU

2 [Ipuniun otHocuTenbHOCTH ['anues. 1 bubnunorexa LIOK

HuepruuansHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

IIepssbiit 3akoH HproTOHA

Macca tena. Cuna. [lpunnun

[ToreHManbHas SHEPTUS YIPYTO

9 cynepro3uiuu cui. Bropoii 3akox bubamorexa TIOK
ynep H ’ P N https://m.edsoo.ru/ffO0c3be8
HproToHa 1111 MaTepuanbHON TOUKU

10 Tperunii 3akoH HeroToHa 7151 bubnmoreka [JOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO Tsrorenus. Cuna

bubmuoreka [IOK
11 TspkecTu. [lepBast kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoreka LIOK
Tela https://m.edsoo.ru/ff0c3e18
Cuina tpenust. Koaddunment tpenus.

13 Cuna CI())H OTI/IBJIGEI)I/(}; pu I{BI/II))KGHI/II/I buGnuorexa [IOK

P P https://m.edsoo.ru/ff0c3£76
TeJa B )KUJIKOCTU WUJTU Ta3e
[TocTynarenbHOE U BpalaTeIbHOE

14 JIBIKEHHE aOCOIOTHO TBEPJOTO Tea. bubnuoreka [JOK
MowmenT cunsl. [lnedo cuibl. Ycnous https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO TeJa
MMitynbsc MaTepUalbHON TOYKH,

15 CHUCTEMBbI MaTEPHUAIIbHBIX TOYEK. bubnmnoreka [JOK
Hmnynbc cuibl. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBH>KEHUE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubmmoreka LIOK
MarepuabHON Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOU DHEPrUU

17 [TorennmanesHas 3HEPrUsL. but6mmoreka [IOK

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

ne(OpMHUPOBAHHON TIPYKHHBI.
[MoreHumanpHas SHEprus Tena BOIM3H
MOBEPXHOCTU 3eMIIH

18

IToTennumanbpHble ¥ HEMOTEHIIMAJIbHEIE
cuitbl. CBsA3b paboThHI
HETOTEHITUAJIBHBIX CHJI C U3MCHCHUEM
MEXaHUYECKON SHEPTHUHU CUCTEMBI TEJI.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTUHU

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«MccnenoBanue cBsi3u pabOTHI CHITBI C
H3MEHEHHEM MEeXaHnIEeCKOU SHECPTHUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa

https://m.edsoo.ru/ff0c478c

20

KonTponbHnas pabora no teme
«Kunemaruka. /[unamuka. 3aKkOHbI
COXpaHEHUS B MEXAHHUKE)

bubmmnorexa IIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE [TOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHoBCKoe
neuxenue. udpoysus

bubmunorexa IIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJEHCTBHS YAaCTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEN
Y TBEPJBIX TEN

https://m.edsoo.ru/ff0c478c

23

Macca monekyn. KonuuectBo
BemectBa. [locrosinHas ABorazipo

https://m.edsoo.ru/ff0c478c

24

Tennosoe paBHoBecue. Temneparypa
u e¢ n3mepenue. lllkana remneparyp
Ilenscus

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

Uneansueiii raz B MKT. OcHoBHOE

bubnunoreka LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcooTHas TeMIIepaTypa Kak Mmepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnorexa [OK
JIBUKECHHS MOJIEKYJL. Y DABHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneiipona

27 3akoH [lanpToHa. ["a30BBIE 3aKOHBI https://m.edsoo.ru/ff0c478c
JlaGopaTopHas pabota

28 «Hcenenoparine 3aBHCHMOCTH MEA Y https://m.edsoo.ru/ff0c478c
napameTpaMH COCTOSHUS
pa3pexKEHHOTO raza»

29 N3omnporiecchl B uaeanbHOM Ta3e U UX bubnmnoreka [HOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crioco0OnI e€ m3MeHeHus. KoanuecTBo bubmoreka [IOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOI'O UJI€AJIBHOTO
raza

31 Buas! Terionepenaun bubmmorexa [OK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTh BEIECTBA.

1 KonugecTBo TemmoTs! mpu bu6mmoreka [IOK
Teronepenayde. AnnadaTHBIN https://m.edsoo.ru/ff0c5¢36
nporiecc

3 IIepBblil 3aKOH TEPMOJUHAMUKH U €TO bu6mmorexa [IOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpatumocTs porieccoB B but6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
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npuponae. Bropoii 3akon
TEPMOIUHAMUKU

https://m.edsoo.ru/ff0c6230

ITpunuun aeicteus u K11 TerutoBoi

bub6nmmoreka LIOK

35
MallVHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KITJ] https://m.edsoo.ru/ff0c478c
DKOJIOrH4ecKue nmpoodIeMbl

37 p https://m.edsoo.ru/ff0c478c
TETIOPHEPTETHUKN

38 O6o6marmuil ypok «MoJeKyspHas bubnmnoreka [HJOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTtponbHas pabota 1mo Teme

39 «Monekynsipaas ¢puzuka. OCHOBBI bubamorexa TIOK

YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI)

40 [TapooOpa3oBaHue 1 KOHACHCAIHUS. bubnmoreka [JOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
AOCom0oTHAs U OTHOCUTEIbHAS

41 BJIAXKHOCTH Bo3/1yxa. HachIeHHbIN brbmmorexa LOK

Ayxa. Hack hitps://m.edsoo.ru/ff0c64d8
nap
TBepnoe teno. Kpucrammueckue u
aMmopdHbIe Tena. AHU3OTPOIIHS
42 CBOMCTB KpuCTaIOB. JKuakue bubmorexa HOK
P AR https://m.edsoo.ru/ff0c65£0
Kkpuctayibl. CoBpeMeHHBIE
MaTepHaITbI
[TnaBiieHne U KPUCTAIUTU3AIINA.
43 VaenpHas TEIUIOTA TIABACHUS bubmorexa TIOK
8 ' https://m.edsoo.ru/ff0c6708
CybOnumarnus
but6mmoreka [IOK
44 VYpaBHeH#He TerI0BOTO Oananca
PABHEHHE TCIHIOROIO DEfan https://m.edsoo.ru/ff0c6820
45 DneKTpu3aIus Tel. DICKTPUIECKUAN bubnuoteka [IOK



https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsin. JlBa BUIa QIEKTPHYESCKHIX
3apsiioB

https://m.edsoo.ru/ffOc6bcc

IIpoBOIHKKH, TUATIEKTPUKH U

bubnunoreka LIOK

46 MOJIYNPOBOIHUKH. 3aKOH COXPaHEHUS
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kyiona. To4euyHBbI 2IIEKTPUYECKUIA bubmorexa HOK
y ' p https://m.edsoo.ru/ffOc6ces
3aps
Hanpsk€HHOCTB 3JIEKTPHYECKOT0
A3 nons. [puHumn cynepnosuuuu bubnunoreka [HOK
SJIEKTPUYECKUX TNojeH. JInnuu https://m.edsoo.ru/ffO0c6df2
HaNpsHKCHHOCTU
Pabota cun anexkTpocTaTuueckoro
bubnunorexa LIOK
49 nois. Ilorennuan. PasHocTh
https://m.edsoo.ru/ff0c6f00
MMOTEHIINATIOB
IIpoBOIHUKH U TUDIIEKTPUKHU B
50 3J1peKT OCTaTUYECKOM H(E)J'Ie bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bubnmunoreka LIOK
51 DnexkTpoeMKOCTh. KoHnmencaro
p A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIIOCKOTO
52 KOHJEeHCcaTopa. JHEPrud 3apsiyKEHHOT'O bubnnorexa [IOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JI "N
53 adop aT‘OpHaH padota "M3mepere https://m.edsoo.ru/ff0c478c
3JIEKTPOEMKOCTH KOHeHcaTopa'
[IpuHIUMIT 1eCTBYUSA U IPUMEHEHHE
54 KOH/IEHCAaTOPOB, KOIIUPOBAJIBLHOI'O https://m.edsoo.ru/ff0c478c

arnapara, CTpyMHOr0 IpHUHTEpA.
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DNeKTpOCTaTHYECKAs! 3aIIUTA.
3a3eMIIeHHE AIEKTPOIIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. II0CTOSIHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporusinenue. 3akoH Oma yis
y4JacTKa e

https://m.edsoo.ru/ff0c478c

56

[MocnenoBarenbHOE, MapasieabHOE,
CMEIIAHHOE COCTMHECHUE
poBOAHKUKOB. JIabopaTopHas paboTa
«M3yveHne cMEIIaHHOTO COSTMHEHUS
PE3UCTOPOBY

bubmuoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

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

58

3akoH Oma a1 OJTHOM (3aMKHYTO)
anexkTpuueckon uenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenune D/IC ucrouyHuka Toka u
€ro BHYTPEHHET'O CONPOTUBIICHUSD)

bubmunorexa IIOK
https://m.edsoo.ru/ff0c7aec0

59

DIIeKTpOHHAs MPOBOANMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOIUMOCTh

https://m.edsoo.ru/ff0c478c

60

DIIEKTPUYECKHI TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/ff0c478c

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
npUMecHas poBoguMocTh. CBolcTBa
p—n-niepexoa.
[TomynpoBoIHUKOBBIE TPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c478c
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DNEeKTPUYECKUM TOK B pacTBOpax U

& paciuiaBax JIE€KTPOJIMTOB. | bubnuorexa [IOK
DJIEKTPOJIMTHYECKAS TCCOLIUALINS. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIH3
DJIEKTPUUYECKHI TOK B rasax.

63 CaMOoCTOSITeTbHBIN U | bubnuoreka [IOK
HECAMOCTOSITEIBbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | bu6mmoreka LIOK
npumeHenue. [[paBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O0600marmui ypok | bubnunoreka [HJOK
«DNEKTPOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrponsHas pabota no teme

66 «Qnektpocraruka. [locTosHHbIN | bubanorexa [HOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX Cpeaax»

67 Pe3epBHbIii ypok. KoHTponbHas | bubanorexa [HOK
pabota o Teme "nekTpoanHaMuKa" https://m.edsoo.ru/ff0c8c56
®Pusuka — Hayka o IPUPOJIE.

68 Hayuneie MGTZ;H HOI:HlaDHfISI 1 bubmorexa HOK

05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKpY’KaroIlero Mupa
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME
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12 KNNACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
[
':;H Tema ypoxa Beero Kourpoabsubie | IIpakruyeckue fllj;:eﬂﬂﬂ :)I;I;?;I;zzzlfenbnue
padoThI padoThbI pecypest
[TocTostHHBIE MATHUTHI U X

| B3auMO/ieicTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [IOK
Bekrop marautHoOM nHAYKUMH. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM UHTyKIIUH
MarauTHo€ noJje nNpoBOIHUKA C

) ToKOM. OmBIT DpcTeaa. 1 bubnuoreka [IOK
BzaumopeiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHast pabora «3yuenue 1 | bubnmnoreka [IOK
MarHuTHOTO 110/ KaTYIIKH C TOKOM) https://m.edsoo.ru/ffOc98fe
JlelicTBME€ MAarHUTHOTO TOJIS HA
MIPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGopartopHas paboTa | | bubnuoreka LIOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKYy C
TOKOM)

JlelicTBME MarHUTHOTO TOJIS HA

5 JIBIKYIIYIOCS 3apPSKEHHYIO YacTHILY. 1 bubmuotexa [JOK
Cwuua Jlopenta. Pa6ota cubl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarHuTHas nHaAyKnus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIuu. 31C 1

WHIAYKIHU. 3akoH SJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JlaboparopHas paboTa
7 «HccnenoBanue sIBJICHUS bubmorexa LOK
. https://m.edsoo.ru/ff0cal 50
3JIEKTPOMArHUTHON UHIYKITUW))
NHnykTUBHOCTD. SIBIIeHUE
g camouHaykiuu. IJ1C caMOMHAYKIWH. bubmuorexa [JOK
DHeprusi MarHUTHOTO TOJISI KATYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJICKTPOMarHuTHOE T0JIe
TexHu4eckue ycTpoicTBa u ux
MPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
9 3JIEKTPOMArHUTHI, DJIIEKTPOABUTATEND, https://m.edsoo.ru/ff0c478c
YCKOPHUTEIHN JIEMEHTAPHBIX YACTHII,
WHIYKIWOHHAs [IeYb
10 O6o6maromuii ypok «MarauTHoe bubnunoreka [IOK
noJie. DIeKTPOMArHUTHAS MHIYKITHS https://m.edsoo.ru/ff0cab82
KonTponbhas pabota o teme
11 «MarHuTHoOE moJie. bubmmorexa [IOK
https://m.edsoo.ru/ff0cad58
DJIEeKTPOMAarHuTHasE UHIYKLIHS
CB00OOHBIC MEXaHUUECKHE
konebanus. [[apmoHnueckue
12 Kosie0aHus. YpaBHEHUE Bubmmorexa LIOK
. https://m.edsoo.ru/ff0caf06
FapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpanienue suepruu
JlaGopatopHas pabota
13 «ccnenosanne 3aBHCHMOSTH https://m.edsoo.ru/ff0c478c¢
Mepro/ia MajbIX KojieOaHu# Tpy3a Ha
HUTHU OT JJIMHBI HUTH U MacChl TPy3a»
14 Kone6arenpuslit kKoHTYp. CBOOOIHBIE bubmorexa LIOK

https://m.edsoo.ru/ff0cb820
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SJICKTPOMArdHuTHBIC KoJieOaHus B
nacaJIbHOM Ko0JIcOaTeIEHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMU U
QJICKTPOMAaroHuTHbIMH KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHEPIUU B UACAIIBHOM
K0JIeOATEITbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarmux
KosieOaHusx. BeHyXIeHHBIC
MeXaHHYeCKHe KojieOanus. Pe3onanc.
BBIHYXIEHHBIE 2JICKTPOMArHUTHBIC
KoJicOaHus

bubmuorexa [IOK
https://m.edsoo.ru/ffO0cbb86

17

[Iepemennsbiii Tok. CHHYCOUAATBHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IpousBonactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

19

YCTpolCTBO U IPaKTUYECKOE
MIPUMEHEHHUE JIIEKTPUYECKOT0 3BOHKA,
reHeparopa nNepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOACTBE AJIEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPTUHU B MOBCEAHEBHOM
KUA3HU



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

Mexanunueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. CkopocThb

bu6mmoreka LIOK

21 pacrpoCTpaHEHUS U JJIMHA BOJHBL. https://m.edsoo.ru/ff0ccaS4
[TonepeuHble ¥ MPOJOIBHBIE BOIHBI
” 3Byk. CKkopocTh 3ByKa. [ pOMKOCTH bu6nuoreka [IOK
3ByKa. Beicora Tona. Tem0p 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHUTHbBIE BOJIHBI, UX
23 CBOMCTBA 1 CKOpocTsh. [kana bubmorexa LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIUOCBA3U U
24 TeneBuieHns. Pa3Burue cpencts
cBs3u. Paguonokanus
)5 Kontponbnas pabora «Konebanus u bubnuotexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMoNMHENHOE paCcIIPOCTPAHEHHE
2% CBETa B OJIHOPOJHOM Cpeie. bubnuotexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CcBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkenus csera. [loctpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHU B IIJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
78 BHyTpeHHee oTpaxkeHue. [IpenenbHbii bubmmoreka [LIOK
YIr'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHUS
29 JlaGopaTtopHas padota «3mepenune bubnmnoreka [IOK
IoKa3aTeJIsd NPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoenue n3o0paskeHu B bubnmnoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. DopMya TOHKOM JTUH3BI.
YBenuyeHue JuH3bI

https://m.edsoo.ru/ffOcddle

31

JlaboparopHas paboTa
«HccnenoBanue CBOMCTB
U300paKEHUH B JIMH3AX)

32

Hucnepcus cera. CIOXHBINA COCTaB
6enoro ceera. LIet. JIaboparopHas
paborta «HabmoaeHue nucrnepcuu
CBETa»

33

WuTtepdepentus ceera. udpakims
cBeta. [ludpakimonnas pemeTka

bubmuorexa [IOK
https://m.edsoo.ru/ff0ced22

34

[Tonepe4HOCTH CBETOBBIX BOJIH.
IHonspusanus ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckrie NpuOOpsI M yCTPOHUCTBA U
YCJIOBHS MX O€30MaCHOTO MPUMEHEHUS

36

I'paHuIBl TPUMEHUMOCTH
KJIACCHYECKON MeXaHMKH. [ocTynaTel
CIIEUAIILHON TEOpUHU
OTHOCHUTEJIbHOCTH

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

37

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
3ameJIeHHe BpPEMEHH U COKpallleHue
JUTMHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcfad4?2

38

OHeprus ¥ UMIYJIbC PEIATUBACTCKON
gactulbl. CBsI3b MAaCChI C SHEPTUEH U
UMITYJIbCOM. DHEPIHUs TOKOS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbhas pabora «Onruka.
OCHOBBI cHIEMATILHON TEOPUHU
OTHOCHUTETBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
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®otonsl. Popmyna [Inanka. Dueprus

bubmuorexa [JOK

40
U UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIEA0BAaHUE
b K
41 dororddekra. OnbiTol A. I'. nommorexa O
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodrddekra. YpaBHEeHHE
42 BﬁHMTe(IEHa Ji{q)q)omaq)g)ema Bubmorexa LIOK
A ' https:/m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» porosaddexra
Jasnenue cBera. Onwite [1. H.
. bubnuotexa [JOK
43 JleGeneBa. XUMHYECKOE JENCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHHUE:
44
¢dorosnemeHT, HoTOAATUHK,
COJTHEYHas OaTapesi, CBETOAUO]
45 Pemenue 3a1a4 nmo Teme «J€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnOBITEH
46 Pesepdopna o paccesHuo 0-4acTu bubmorexa LIOK
pROpAATIOD t hitps://m.edsoo.ru/ff0d091a
ILnanerapnast Mogenp aToMa
bu6mmoreka [IOK
47 ITocTynarer bopa
TYAATRI HOP https://m.edsoo.ru/ff0dOafa
W3nyyenne n nornoiieHue (poTOHOB
48 I H};{e €X0JIe aToMa C O Ho(fo OBHS bubmorexa LIOK
P p a . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyrou. Buabl ciekTpos
BomaHoBEIe cBolMcTBa yacTull. BoJIHbBI
. B bubmuorexa [JOK
49 ne bpoina. KopnyckynsipHo-

BOJHOBOU Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXACHHOC U3JTYy4YCHUC

50

OTKpbITHE paIOaKTUBHOCTU. OMBITHI
Pesepdopaa o onpeneneHuio cocraBa
PaZMOaKTUBHOTO U3TYYCHHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6eTa-, ramMmma-
u3nydeHus. Biusaue
PaZMOaKTUBHOCTH Ha JKHUBBIC
OpraHu3MbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacnas.
DNEKTPOHHBIN U MO3UTPOHHBIN OerTa-
pacnan. ['amma-uznyuenue

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

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SnepHblie peakuuu. fAnepHbii
peaxTop. [IpoGrieMsbl, mepcreKTUBEI,
AKOJIOTMYECKHUE aCIEKTHI SIACPHOU
SHEPIreTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d 1356

54

OnemeHTapHble YacTULIbl. OTKpBITHE
NO3UTpOoHA. MeTobl HAOMOACHUS U
PErUCTPALU 3JIEMEHTAPHBIX YACTULL.
Kpyrusi cron «®@yHaaMeHTaIbHbIE
B3auMoJicicTBU. EMUHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

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

55

Bun 3Be3nnoro neda. Cozse3aus,
SIpKHE 3BE3/1bl, TUTAHETHI, X BUAUMOE
nemkenne. ConHeyHas cucTeMa

56

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sneprun CostHLA U 3BE3]1



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

57

3BE3/b1, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
nocie0BaTebHOCTH. BHyTpeHHee
ctpoenue 38e371. CoBpeMeHHbIE
MPEJICTaBICHUS O IPOUCXOKICHUH U
sBostrorny CoJHIIA U 3BE3]

58

Mineunsiii [1yts — Hamia Nanaktuka.
[Tonoxenue u amxenue ConHia B
lanmakrtuke. ['anmaktuku. YepHbie
JBIPHI B SIAPAX TaJTAKTUK

59

Bcenennas. Paz0eranue rajakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyuyeHue.
MeraranakTuka

60

Hepemennbie mpo0ieMbl aCTPOHOMUHT

61

KonrtponbHas pabota «neMeHTbI
ACTPOHOMHUU U aCTPOPUIUKI

62

Ob6o6maromuit ypok. Pons puzuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COLIMATLHOU U
ATUYECKOH cdepax AesITeTbHOCTH
YyeoBeKa

63

O6o06matomuii ypox. Ponbs 1 mecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

Ob6o6maromuit ypok. Posb
¢buznyeckoil Teopun B GOPMHPOBAHUN
MIPEACTABICHUH 0 QU3HIECKON
KapTHUHE MHUpa




Ob6o6maromuii ypok. Mecto
¢du3nUecKoil KapTUHBI MUpa B 00IIEM

65 1
PSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX NPEJCTABICHUN O IPUPOJIE
66 PesepBHBI ypok. MarHutHoOE 1ose. 1
DJNIeKTpOMarHuTHask UHIYKIUS
PesepBubliit ypok. Ontrka. OCHOBBI
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YYEBHO-METOAUYECKOE OBECINMEYEHUE OBPA3OBATE/IbHOIO NMPOLLECCA

OBA3ATE/IbHbIE YHEBHbIE MATEPUAJIbI ANA YHEHUKA
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METOAUYECKUE MATEPUAbI ONA YYUTENA
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		2023-08-31T11:29:53+0400
	Кочурова О.Н.




