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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMM K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOU Mporpammel, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHLIETIIIUUA TIpernoJilaBaHusl yuyeOoHoro mnpeamera «Pusuka» B 00pa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copepxanne mporpamMmbl 1Mo (U3MKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHb Mupa oOyuaromuxcss 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpPEAMETHBIM pe3yJbTaTaM
OOy4eHHMs, @ TAKXKE YUYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMU Yy4YE€OHbIMU mNpeaMeramu. B Hel
OIPENENAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3UKH Ha YPOBHE CPEAHEr0 OOILEro
o0Opa3oBaHUsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (hu3ukKe BKIIOYAET:

e IUIAHUpYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» o rogam o0yueHusl.

du3znka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOJBI, BBICTyINas B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy»xaromiem Mupe. LIIKoIbHBIN Kypc GU3HKN — CHCTEMOOOPa3yIOIIHiA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PHU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB W SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosib3oBaHME W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpejAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe >SHEpPreTuKH, TPaHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pUalOB C 3aJaHHBIMM CBOMCTBAMH U JPYIHX.
W3ydyenue ¢Gu3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcs, B (popMUpOBaHHUE YMEHHUH MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJHEHUU UMHU YU4E€OHBIX UCCIIEI0BAaHUM.

B ocHoBy kypca ¢usuku Uil YpOBHS CpeaHero ooOmiero oOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MOCTPOCHHSI.



Hoesa yerocmnocmu. B COOTBETCTBUM C HEW KypC SBIACTCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3esioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3nku
oObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsETCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJe.

Hoes eymanumapuzayuu. EE peanmzanus mpeamnosiaraeT HCMHOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
¢uzuk ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoesa npuxnaonoti uanpasnennocmu. Kypc (usuku —mpeanosiaract
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »sxonocuzayuu peamusyeTcss TOCPEJICTBOM BBEIICHHS JJIEMEHTOB
COJIep>KaHMs, TOCBAIIEHHBIX OSKOJOTHYECKUM TMpoOJjemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM PalMOHATIBFHOTO TIPUPOIOTIOIB30BAHUS U IKOJIOTHIECKOW 0€301TacCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (DU3MKH Ha YpOBHE CpPEIHEro OOIIeTo
oOpa3oBaHus SBISAIOTCS (pusmdeckue teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUu, poju GyHIaAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAE, T'PaHMIAX
MPUMEHUMOCTH TEOPUH, JJII OIHUCAHUS ECTCCTBEHHO-HAYYHBIX SIBJICHHA W
IIPOIIECCOB).

CuCTeMHO-IeSTeTPHOCTHBIN TIOXO0/ B Kypce (DU3UKHU peann3yeTcsl Mpexke
BCETO 3a CYET OpraHU3alHUH DKCIICPUMEHTATBHOU ACATEIBPHOCTH O0YYarOIIMXCH.
Hnst  Ga3oBoro ypoBHS Kypca (U3UKM — OTO HCIOJIb30BAaHUE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCICPUMEHTOB M J1A0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke oObeIUHEHBI B OOIIUN CHUCOK YUYCHHUYECKHX
MpaKTUYECKux padboT. BrijeneHne B yka3aHHOM TepedHe TabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS ©M  OICHKH, OCYIICCTBISETCS YYaCTHUKAMH
o0pa3oBaTEIBLHOIO TMpollecca MCXOJS U3 OCOOCHHOCTEH IIJIAaHUPOBAHUS U
ocHamieHus kaOmHera Qusmku. Ilpm dsToM  oOecmeunBaeTCs  OBJIAJCHUC
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC H3MEPEHHUsI, HMCCICTOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH U TOCTAHOBKY OIBITOB TIO TPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonbimoe BHUMaHWE yAENACTCS PEIMICHUI0 PACUETHBIX M KAaYCCTBEHHBIX
3amad. [Ipu aToM juIst pacyE€THRIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33a/1adél C SIBHO
3aJIaHHON (hM3UYECKOU MOJIENBIO, TIO3BOJISIFOIINE PUMEHSITh N3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaKk U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TpOoTeKaHUs (U3MYECKUX SBJICHUA W TPOLIECCOB B OKPY’KaIOIIEH
KU3HHU, TpeOyronue BbIOOpa (U3MYECKON MOJEeNH JUIsl CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO k MarepuasbHO-
TEXHMUYECKOMY OO€CIeYeHHI0 Y4eOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha ypOBHE CpeHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
MpeIMETHOro KaOuWHeTa (U3UKU WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa
MIPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKiIAa. B kabwHeTe (M3WKKA MOJDKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0OOpyIOBaHUE [Jis BBHIMOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padoT U JEMOHCTPAIIHOHHOE
obopyaoBaHue.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OPMHUPYETCS B COOTBETCTBUH C
OPUHIIUIIOM MHHUMAJIBHOM  JIOCTATOYHOCTU H  OOECIEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3HKE KIIOYEBBIX JEMOHCTpAIUil Jis
UCCIICIOBAaHMSI ~U3yYaeMbIX SIBICHMA H  TPOIECCOB, OSMIMPHUYECKHX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaboparopHoe 00OpyAOBaHME [UIsI YUYEHHYECKUX NPAKTHUECKUX padboT
dopMupyeTcss B BUJEC TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacyére
OJHOTO KOMIUIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKHe KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUS JOJDKHBI OBITH TMOCTPOCHBI HA KOMILJICKCHOM
UCTIOJb30BAaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LIETIAIMH U3YYeHUS! GUZHKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa HW3YYCHHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHHE YMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAHHEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBanue mpencTaBIeHUNA O PO (PUMKU I Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTkeHne ATHX Ieei 00ecreunBacTCsl pEIIeHHeM CIEeIyIONNX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa3oBaHuUs:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HAHUH 00  oOmMX  (PU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OObsiCHEHUS (PU3NYECKUX SBICHUW B TPUPOAEC U Uil TMPUHITHS
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOGHME CIOCOOOB pEIIEHUs pPa3IUYHbIX 337a4 C SBHO 3aJlaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE€ (U3UYECKUX OCHOB M MPUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIIUSIHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS WM IPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHajln3a W HHTEpIpeTanuud UHGOpMaIlu,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSl YMEHUN NMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHErO OOIIETro
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 gacoB (2 yaca B HEJICIIIO).

[Ipepyaraembiii B mporpaMme Mo (Qu3MKE IMepeyeHb J1abopaTOpHBIX U
NPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENaeT BHIOOP
OPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIMBUIYaJTBHBIX
0COOEHHOCTEM 00yUarOIUXCSl.



COJEPXXAHUME OBYYEHUA
10 KJIACC

Pasznen 1. ®u3nka u MeTOABI HAYYHOI'O IO3HAHUS

@dusnka — Hayka O mpupone. HaydHble METOIBI NMO3HAHMS OKPYKAIOIIETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IIPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (u3MUECKUX SBICHUN U mpoueccoB. HaydHble THUMOTE3BI.
duszuveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOpPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AmnanoroBele U 1LUQPOBbIE H3MEPUTENbHbIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBMkeHUE. OTHOCUTENBHOCTh MEXAHUYECKOI'O JIBHKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, CKOpPOCTh (CpemHssI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, MX MPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOIHMHEHHOe nBmwkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U [EepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobosHOE majieHue. Y CKOpeHHue CBOOOTHOTO MaICHHMSI.

KpuBonuneitnoe  aBmkeHue. JIBMKEHHE  MaTrepualbHOM TOYKM  TIO
OKPYKHOCTH C IMOCTOSIHHOM O MOAYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAS
ckopocth. [lepuon u wactora obpareHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanue IBUKEHUHN C UCMIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOnronenue nBmxeHWs Tena, OPOIIEHHOTO TOJA YIjoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTH npu ABUKEHHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEPABHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXAY ITyTAMH, MPOWUJICHHBIMUA TEIOM 3a
MOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBmxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutenvsHOcTH  ['anmmiies.  llepBbii  3akoH  HproroHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoi 3akon Herotona
JUIs. MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoiabxkeHus, kauenusi). Cuiia tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHHUS U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpOTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpamnaTesibHOE IBI)KEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llneyo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: IOAIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHeHUE Macc B3aUMOACHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JIehOpMaIluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U TAJICHUU.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYciioBust paBHOBECHS TBEPIAOTO Te1a. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzyuenne aBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccnegoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUMX B MPYXUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

UccnegoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHHUS.

Tema 3. 3aKonwl coxpanenus 6 MexaHuke

NmMmnynbc MartepuaibHOM TOYKH (Te€na), CUCTEMbl MATEPHUAbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

Pa6Gora cuibl. MOIITHOCTH CHJIBL.

Kunernueckass sHeprus MarepuaibHO TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[TorenunanbHas SHEprusl. [TorenuumanbHas SHEprus YIIPYTO
nepopmupoBanHoit  mipyxkuHbl. [loTeHumanbHast 2Heprust Teda  BOIU3H
MOBEPXHOCTH 3€MJIH.

[loTenmuanbHple W HENOTEHIMAIbHble  cuibl.  CBsi3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAaHWYECKOW JHEPIUU CUCTEMBI TeEIl.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yrpyrue v Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[Tepexo mOTEHIIUAEHOM SHEPTUHN B KHHETHYECKYIO U 00paTHO.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomol

N3yuenne abCoOMOTHO HEYNPYTroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

Uccnenosanue cBsizu pabOThl CHIIBI C U3BMEHEHUEM MEXaHMYECKOW SHEpruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. Mogiexkyasipaasi pusuka v TepMOAUHAMHUKA
Tema 1. Ocnoebl MOIEKYNAPHO-KUHEMUYUECKOI Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep ABWKCHHUS U
B3aUMOJICMCTBUSI YaCTHUIl BelIeCcTBA. MOJIENN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeeil. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsMmepenue. lllkama Temmneparyp
Lenbcus.



Mopens  upeanbHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIAPHO-
KMHETHYECKOW TEOpUH HACaIbHOrO raza. AOCONIOTHAas TeMmIeparypa Kak Mepa
CpEIHEN KWHETHUYECKON SHEpPruy TEIUIOBOrO NBWKEHUA uvacTul rasza. [llkana
temnepatyp KenbBuHa. ['a30Bbie 3akoHBL. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOIIECCOB: H30TEpPMa, M30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHE BEHIECTBa, (oTorpapuu
MOJIEKYJT OpTaHUYECKUX COECTMHEHUN.

OnpiTel 0 AU GY3UN KUAKOCTEHN U Ta30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita ITepHa.

OnsIThI, JOKa3bIBAIOLIIE CYLECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aNMO/ICHICTBHSL.

Mopaenb, WUTIOCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OneIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHUS MJICAJIBHOIO TIasa,
MU30IPOLIECCHI.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

OnpeneneHne mMacchl BO3[lyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE HM3MEPEHHI
00bEMa KOMHATHI, JaBJICHUS U TeMIIEpaTyphl BO3lyXa B HEMl.

HccenenoBanue 3aBUCHMOCTH MEXLY TapaMETPAMH COCTOSIHUS Pa3peEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoanHaMuueckass cucTeMa. BHYTpEHHSsSI SHEPrus TEPMOAUHAMUYECKON
CUCTEMBI U cIOcOObI €€ n3mMeHeHus. KonmnuecTBo TemioTsl U padota. BHyTpeHHsIs
JHEPrus  OAHOATOMHOIO  HWACAJIBHOIO  raza. Buuabl  Termonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIy4CHHE. Y ACNIbHASI TEIJIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI pH TEILIONEepeaye.

[lonsitue 00 aauabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmomuHamuku. HeoOpaTumocTh MPOIECCOB B MPHUPOJIE.

TerutoBple  MammHbl.  [IpyHOMOBI  JEWCTBHS — TEIJIOBBIX — MAILMH.
[IpeobpazoBanusi ’HEpPrUM B TEINIOBbIX MamuHax. KosQduuueHT mnosie3Horo
nevctBus TtemioBoil mamwuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJI€3HOTO
JEeHCTBUS. DKOJIOTUYECKUE TPOOIEMBbI TEIIOIHEPTETHKHY.



TexHudeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH HSHEprud Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKK U3 OYTBUIKM MO/ JACHCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IMMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3MeHeHne BHYTpEeHHEN HEpruu (TeMIlepaTyphl) Tela Mpu Terionepeaaye.

OnpiIT 1O anuabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpPaHusi, PEaKTUBHOIO
JIBUTATES.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomol

N3Mmepenue yaenbHOM TEI0EMKOCTH.

Tema 3. Aepezammnsvie cocmoanusa eeujecmea. Pazosvie nepexoovl

[TapooOpa3oBanue 1 KoHJeHcarusi. VcnapeHue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HacwlllleHHBIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUIIEHUSI OT JaBJICHHUS.

Teépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHue TEmI0BOro OanaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpPHaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHM>XKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MUIaBJICHUS KPUCTALTNYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomol

N3mepeHre OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

Pa3znen 4. DiexkTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OneKTpu3anus Tel. OJEeKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUUECKUX
3apsinoB. [IpOBOJMHMKHK, TUAIEKTPUKU W TOJIYNPOBOJHUKU. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsa.
BzaumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpuyeckoe mnone. Hampsok€HHOCTh  siekTpudeckoro moiid.  [IpuHnmn



CYyNEPIO3ULHAN BJIEKTPUUECKUX MOJieH. JIMHMM HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJIA.

Pabora cun  anexrtpocratmueckoro  mnois.  [lorenmman.  PasHocTh
MOTCHIMANIOB. [IpOBOAHMKM W JUANEKTPUKA B DBJIEKTPOCTATUYECKOM IOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnexktpoémkocTh. KoHaeHcatop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: 3SIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKasi 3allliTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIIUI IEUCTBUSA AIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKU B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Vuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mox. Toku é paznuunvix cpeoax

ONEKTPUYECKH TOK. YCIJIOBUSA CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpsixkenune. 3akon Oma 151 ydacTka UEIu.

DIIEKTPUYECKOE CONPOTUBJICHUE. YIENBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenbHOE, NApaJIENBbHOE, CMEIIIAHHOE COEAMHEHUE ITPOBOHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MomtHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE MCTOYHHMKA TOKA.
3akon OMa 15t HOJIHOM (3aMKHYTO#) 3JIeKTprueckoi 1ienu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAsE  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBHCUMOCTD
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DIIEKTPUUECKUM TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoOAHUKH. CobcTBeHHas 151 MIpUMECHAs MIPOBOAUMOCTD
noJIynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYecKHii TOK B pacTBOpaXx M  paciulaBaX  AJIEKTPOJUTOB.
DNEeKTPOIUTHYECKAs IUCCOLIAIUS. DIEKTPOIIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckrue yCTPOMCTBA M INPAKTUYECKOE IIPUMEHEHHME: aMIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHMKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LWJIMHAPUYECKUX NMPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CmenanHOe COeTMHEHUE IPOBOAHUKOB.

[IpsmMoe w3MepeHue dSIeKTpoABMKYyIIeH cwibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONTPOTUBIIEHUS.

3aBUCUMOCTB COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB IIIEKTPOIUTOB.

HckpoBoit pa3psia U IPOBOAUMMOCTE BO3IyXA.

OnHOCTOPOHHSSA TPOBOAUMOCTD JUOA.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 2IEKTPOABUKYIIEW CUIIbI UCTOYHMKA TOKA W €r0 BHYTPEHHEIO
CONPOTHUBJIIEHUS.

Habmronenue amekrponmsa.

MesknpeaMeTHbIE CBSI3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce oCylIecTBIsSE€TCS C
Y4ETOM COJIEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMHM MaTEMaTUKH,
OMONOTHN, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, Hay4yHbId (akT, rumnoresa, (puanyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHMe CHUCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUus,
napaboma, runepOosia, ux rpa¢uku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IMIPOECKLIHUH HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe JBMKEHUE B XKUBOW mpupojae, Auddysusi, ocMoc,
TEII00OMEH >KMBBIX OpPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUYECKUE SBJIICHUS B dKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBAa TBEPABIX TEJ, XKUIKOCTEH M



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
raJIbBaHUKA.

l'eocpaghus: BIaxXHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHHE IBM)KEHUH C HCIIOJIB30BAHHEM MEXaHHM3MOB,
y4€T TpPEHUSA B TEXHUKE, NOALIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M APYTrHE), JBUTATelb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPHAJIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3€MJICHUE AIJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JnekTpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUSA

[ToctostHHble ~ MarHuThl.  B3anmoaelcTBME  MOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mone. Bexkrop MarHuTHOW WHAYKUMHU. [IpuHOMI cyneprnosuuuu
MarHUTHBIX MoJiek. JIMHMKW MarHuTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
MHIYKIAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe T1OJie TPOBOJHMKA C TOKOM. KapThHa JHMHUNA HMHAYKIUA
MAarHUTHOI'O TOJIS JUIMHHOTO MPSIMOrO ITPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallPaBJICHHE.

Cuna Jlopenua, €€ MOIyJIb U HaIlpaByieHUE. [[BUKEHUE 3apSKEHHON YACTUIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BeEkTOpa MAarHUTHOM
MHOYKIWAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUU. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnekTpuueckoe Imose. DJIEKTPOJBMXKYIAs CUJa HHAYKIUUA B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpasuno Jlenua.

NHnykTMBHOCTB.  SIBIEHME CAaMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJA
CaMOWHIYKIIUH.

DHEeprusi MAarHuTHOT'O TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOEC MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHUL, MHIYKIIMOHHAS EYb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TMOJIS.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHa Ha HOHBI AJEKTPOJIUTA.

SBNeHNE SIEKTPOMArHUTHOW UHIAYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh 3JIEKTPOJBHXKYIIEH CUJIbl MHIYKIUU OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBrieHME CaMOUHIYKIUH.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3ydeHne MaraHuTHOTO MOJISI KATYIIKH C TOKOM.

Hccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Pa3nea 5. Kote6anus u BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomacHuUmMHble KOJ1e0aHus

Konebarenbnass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUSI.
["apmonnyeckue konedanus. [lepuoa, wacrora, ammumryga u (aza KoneOaHUU.
[Ipy>XMHHBIN MasTHUK. MaTeMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy rApMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJeaqbHOM KO0JIEOATeIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
ANEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akOoH coXpaHEHUs
HHEPrUM B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoieOaHusx. BeiHyXIeHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennsbiii  ToKk. CUHYyCOMAAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPsIKEHUSI.

Tpanchopmarop. IIponsBoacTBO, nepeaadya U MOTpeOICHUE AICKTPUUSCKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, JMHUU JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJieOATEIbHOW CHCTEMbI (MIPYKWHHBINA WM
MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBOMCTB BBRIHYKJICHHBIX KOJICOAHUIA.

Hab6nronenue pesonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSIKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mnpu mocrmenoBaTENTbHOM — COCIMHEHWHM PE3UCTOPA, KaTYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens JIUHUY JIEKTPOINEPENAYN.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomol

UccnenoBanue 3aBUCUMOCTH TEpUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

UccnegoBanne TmEepeMEHHOT0 TOKa B LEMA W3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbLE BOIHbL

MexaHnueckue BOJHBI, ycloBUs pacnpocTpaneHus. llepuon. CkopocThb
pacnpocTpaHeHuss W JiuHa BOJHBL. [lomepeyHble W MPOJOJNBHBIE BOJIHBI.
HNuTepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora ToHa. TemOp 3Byka.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3YyYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIoOMJICHUE, ToJsipu3anus, Iudpaxuus,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [[pUuMeHEHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TENEBUACHUS. Pagnonokarusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE WM MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCcTpaHEHHE MTOMEPEYHBIX U MTPOJIOTBHBIX BOJIH.

Konebumromieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdepenimu u mudpakiinn MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
4acTOTOM KOJIeOaHMH.



HccnegoBanue  CBOWCTB — 3JEKTPOMATHUTHBIX  BOJIH: OTpa)KE€HUeE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonuHENHOE pacnpoCTpaHEHHE CBETa B
ogHopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakenne cBera. 3aKOHbI OTpakeHUs cBetra. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaJe.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroa MNOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxHbIi cocTaB O0enoro cseta. L[Ber.

CobOuparouie u pacceuBaromve JuH3bl. ToHkass smH3a. DokycHoe
pacCTOsIHME W ONTHYECKas CHila TOHKOM JuH3bL. [locTpoeHne u3oOpaxkeHU B
COOMpAIOIINX U pacceuBaroluX JHUH3aX. DopMmyna TOHKOW JIMH3BL. YBEIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOUN ONTHUKHU.

BonnoBas ontuka. Wurtepdepenuusi cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIEHWS MAaKCUMyMOB M MHUHHMYMOB B HHTEp(EpPEHIIMOHHOU
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UICTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcloBue HaOI0IeHUS
IJIaBHBIX ~MAakKCHUMyMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOro CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpOMCTBA U MNPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MUKpPOCKON, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOnMHENHOE pACIPOCTPAHEHNE, OTPAKEHHWE M IPEJIOMIICHHE CBETA.
OnTuyeckre NpuOOpHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mozenb CBeTOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue narepdepeHImm cBera.

Ha6nronenue nudpaxiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tony4yeHue crnekTpa ¢ HOMOUIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ TOMOUIBIO AUPPAKIUOHHON PEIIETKY.

Ha6nronenue nonspusanuu cBeTa.

Vuenuueckuii oxcnepumenm, nabopamopusie padomol



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHU B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI CIeMAJILHOI T€OPUU OTHOCUTEIbHOCTH
['pannubl  NPUMEHHMMOCTH  KJIACCHYECKOM  MeXxaHuku.  lloctynatel
CIEHHAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILCHHE
JUTVHBI.
DHEPrus U UMITYJIbC PEASATUBUCTCKON YACTHULIBI.

CBs13b MaccChI ¢ BHGPFHGﬁ U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ YaCTHUIIBI. 3H€pI‘I/ISI
ITIOKO4I.

Pasznen /. KBantoBasi puzuka

Tema 1. Dnemenmol K6AHMOBOI ONMUKU

®otonbl. opmyna [Inanka cBs3u 3HEpruu (HOTOHA C €r0 YaCTOTON. DHEPrust
U UMIyJbC (pOTOHA.

OtkpeiTre u uccienoanue porodrddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbororddexra. Ypasuenue OitHmreitHa nis dotoddpdexra. «KpacHas rpanuiiay
dboTorddekra.

JlaBnenue ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpPOHCTBA U MpPaKTUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHurO o -4acTHIIL.
ILmanerapnas mozens aroma. llocrymarel bopa. M3nydeHwe W MOrJolieHUe
(GOTOHOB MpU TMEpexojie aToMa C OAHOIO YPOBHS SHEPruU Ha Jpyrod. Bumbl
cneKTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bonnel ae bpoinsa. KopnyckynsspHO-BOITHOBOM
JTyaTnu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Monuens onbita Pesepdopna.

OnpeneneHre AMHBI BOJIHBI J1a3epa.

Hab6nronenue nuHeRvaTsix CIIEKTPOB U3TYUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomol

Habmoienne nuHeiuaToro crnexTpa.

Tema 3. AmomHnoe a0po

DKCHEPUMEHTBI, JI0KA3BIBAIOLIME CIIOKHOCTh CTpPOeHUsA sapa. OTKpeITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  1mo  ompeneneHuio  coctaBa
paavoakTuBHOTO u3nydeHusa. CpoiictBa anb(a-, Oera-, TaMMa-U3ITyYEHUS.
BnusHue paiMOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykinonHas monens siapa [elizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacniag. DIEKTPOHHBIMN U TMO3UTPOHHBIN Oeta-pacnaa. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HyKJIOHOB B sJipe. A nepHbie cuiibl. Jle@ekT Macchl sipa.

SAnepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsbiii peaktop. TepmosiaepHsiii cunTe3. [IpobOieMbl U MEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IIE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.

MeTtoabl HAOTIOIEHUS M PETUCTPALIUU HIIEMEHTAPHBIX YaCTHIL.

@dyH1laMeHTalIbHbIE B3aUMOJEHCTBUA. EAMHCTBO (hU3MvecKoil KapTHHBI MUpA.

TexHHUecKre yCTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: TI03UMETpP, KaMepa
Buiibcona, sinepHblil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINX YaCTHULL.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonul

UccnenoBanue TpekoB yacTHil (10 roTOBBIM (oTorpadusim).

Pa3znen 8. Di1eMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otamnbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3mus, sSpKue 3BE3NBI, IUIAHETBI, UX BHIUMOC
JIBVDKCHUE.

CosnHeuHas cucTeMa.

Connue. ConHewyHass akTUBHOCTh. Mcrtounwmk nsHeprum CojiHIIa U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpadbHBIM Kjacc —
CBETHUMOCTEY». 3BE3IBI TJIABHOHM IIOCIEHOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETHMOCTBY» IJI1 3BE3]] TVIABHOM MOCJEA0BATEIbHOCTU. BHYTpEeHHEEe CTpOeHHE



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Boitounu CoJIHLA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u npwxenue CosHIA B
[Nanmaktuke. Tunel ranakruk. Paguoranaktuky u kBasapsl. YEpHBIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sma. Paz0eranue rajlakTuk.
Teopus bonblioro B3peiBa. PEMKTOBOE U3ITyUYECHHE.

MacmrabHas cTpykTypa Beenennoii. MeTaraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGnroneHust HEBOOPYKEHHBIM TJIa30M C KCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUN JJI1 ONPENENICHUs MOJ0XKEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B reneckon JIynsl, minanet, Mnegnoro [TyTu.

Oo0o01maroIee MOBTOPEHUE

Ponp ¢Qusuku u acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJOTHMYECKOMH,
COIIMAILHOM M 3TUYECKOU cepax AesaTebHOCTU YEIOBEKA, POJIb U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (GOpPMHUPOBAHMM TIPEACTABICHUM O (PU3NYECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesknpeaMeTHbIE CBS3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypCcaMM MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowcnpeomemnvie nousimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBICHWE, HAay4HbId (pakT, rumoresa, (puanyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUE CHUCTEMBl YPABHEHUN, TPUTOHOMETPUYECKUE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO, BEKTOPHl U MX IPOEKIMH HA OCU KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, NPU3HAKK TOA00MS TPEYroJbHHUKOB,
oTIpeJIeICHHE TUIOMIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

Buonocus: »nekrpuyeckue SBICHUS B JKUBOM NpUpOJE, KojeOaTelnbHbIE
JBUKEHHS B )KUBOW NPUPOJAE, ONITUYECKUE SIBIICHUSA B )KMUBOMW MPUPOJE, IEHCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OO0pa30BaHMUS KPHUCTAUIMYECKON PpEHIETKH, CHEKTPaJIbHBIN
aHaJIN3.



l'eoepagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeusi: JNWHUW BIEKTpOIepenay, TEeHepaTop IMEPEeMEHHOTO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajap, pPaauoNpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
coJIHEeYHas barapes.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO TpenMmera «®Du3WKa» Ha YPOBHE CpPEIHETO OOIIero
oOpa3oBanus (06a30BbI YPOBEHB) JOIKHO OOECTICUNUTH JOCTHIKEHUE CIICITYIONTUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npenmMera «Dusukay H0IKHbBL
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JMYHOCTU, CUCTEMOW IEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSIM POCCHUICKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA IEITEIBHOCTH B MPOLIECCE PEeajv3allii OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIMTAHNS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIIEYENIOBEYECKMX  T'YMAaHUCTHYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX I'PAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPTaHU3aIINHY;

YMEHUE B3aMMOJECHCTBOBATH C COIUAIBHBIMU HUHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN rpaXKJaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAPCTBEHHBIM CHUMBOJIAM, HOCTHUXKECHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIOCOOHOCTh OIICHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHUCIIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JJUYHOTO BKJIa/Ia B TOCTPOSHUE YCTOMYMBOTO Oy IYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAs] CTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;



5) Tpya0BOr0 BOCIMTAHUSL:

UHTEpEC K pa3nuyHbiM cdepaM MpodeccroHaANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oyayieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 9K0JI0rH4eCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYphl, OCO3HAaHUE IJI00ATBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUTAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUM B OKPYKaIOLIEH Cpele HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclHIMpEeHUE ONbITa JEATEIBHOCTH SKOJOTWYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHME LIEHHOCTH HAY4YHOH JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (U3MKA  OCYLIECTBISATH  IPOEKTHYHD M HCCIEIOBATENbCKYIO
NEeSATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS
ba3oBble JJornueckue aelcTBUA:
CaMOCTOSITENIbHO  (popMylupoBaTh M aKTyalU3WpOBaThb  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEJIN JIEATEIbHOCTH, 3aJ1aBaTh MapaMETPbl U KPUTEPUU HX
JIOCTHKCHUS
BBISIBJIATh  3aKOHOMEPHOCTM W MOPOTUBOPEYHUS] B  pacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;
pa3pabaThiBaTh IJIAH PEIICHUS] MPOOJIEeMbl ¢ yU4ETOM aHalM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEILHOCTH;
KOOPJIMHUPOBAaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX  pEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUH YKU3HEHHBIX ITPOOJIEM.
Bba3oBnle ucciaenoBarTebCKUeE 1€eMCTBYA.
BJIAZIETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUYEBBIMU IOHATUSIMHU U METOIAMU
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4€OHO-UCCIIEIOBATEILCKON U MPOSKTHON JEATEIHHOCTH
B 00y1acTd (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TOUCKY
METO/IOB pelIeHusl 3a/ad (PU3UYECKOTO COJACpPKaHUs, MPUMEHEHHUIO Pa3IUMYHBIX
METO/I0B [TO3HAHMS;

BJIQJCTh BHUJAMHM JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpHpETalui, MpPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3NIMUYHBIX Yy4eOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3W W aKTyaJU3UpOBaTh 3a/ady,
BBIJIBUTATh TUIOTE3y €€ pEIICHUs, HAXOJUTh apryMEHThl Ji1 JO0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHaJIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHUS 3aJlaud  Pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCJIOBHSIX;

CTaBUTb M (opmMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHTYAIHsIM, OIICHHBAThH MPUOOPETEHHBIN OIIBIT;,

YMETh TIEPEHOCUTh 3HaHWSI 10 (U3NKE B MPAKTHUECKYyl0 00JacTh
KU3HEEATCIIEHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJICH, TPE/jIaraTb OpUrHHAIbHBIC OX0/IbI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pa6ora c undgopmanmueii:

BIIQJICTh HABBIKAMH TOJIYYCHHUS WHGOpMaMH (PU3NIECKOTO COACpKAHUS U3
WMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOUCK, aHalu3,
CUCTEMATHU3AIMI0 U WHTEPIPETAli0 WH(OOPMAIIMU Pa3IUYHBIX BUIOB U (opM
MPEeICTaBJICHMSI,

OIICHUBATH JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIONIB30BaTh  CPeNCcTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1a4 ¢ coOdoJicHHeM TpeOOBaHUM JSPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, peCypcocOepeKeHHUs, TPABOBBIX M OTUYECKHX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COAEp>KaHUS B Pa3IMYHBIX (opMarax c
y4éTOM Ha3zHAYCHUS MHPOPMAIIUU U TIEJICBON ayIUTOPHH, BEIOMpAst ONITUMAIIbHYIO
dbopMy TIpeICTaBICHHS ¥ BU3YyaTH3allUH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBHUS:
OCYIIECTBIATH, OOIIEHWE Ha Yypokax (U3UKM U BO BHE-YPOUHOU
NEATEIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH()JIUKTHI,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HUCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

INOHMMAaTh M HCIIOJIb30BATh NMPEUMYIIECTBA KOMaHAHON M WHIAUBUAYAIbHON
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C y4éTOoM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh I[I€JId  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATh JEHUCTBUSA O €€ JOCTMIKEHMIO: COCTAaBJATh IJIaH JEWCTBUH,
pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE IPOEKThI, OLEHUBaTh HUAEH C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYUIECTBJISITh TO3UTHUBHOE CTPATETMYECKOE T[OBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYILIECTBIISATh MO3HABATENbHYIO ACATEIBHOCTh B 00JAaCTH
GU3MKK U aCTPOHOMHUHM, BBIABISATH NPOOJIEMBbI, CTaBUTh U (POPMYyIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSTENIbHO COCTaBJIATh IUJIAH PEIICHHS PAcUE€THBIX M KAaueCTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUS MPAKTUYECKON pa0dO0ThI C YUETOM MUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOYTCHU;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacMpsaTh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUYTECHUMH;

JenaTh OCO3HAHHBIM BBIOOP, apryMeHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTh 3a pElIeHMUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO JPYAHWIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTE/UIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATEIbHON  peduieKCMM  KakK  OCO3HAHMS
COBEPIIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBAHMI;



WCIIOJIH30BATh MPUEMBI pehICKCUH JTsl OLIEHKH CUTYaIlluH, BHIOOpA BEPHOTO
pelIeHuUS;

YMETh OIICHUBATh PHUCKH M CBOEBPEMEHHO NPHHUMATh PEIICHHS 10 HX
CHIDKCHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMPU aHAIM3€ pPE3yJIbTaToB
JESITENIbHOCTH;

NpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyMEHTHl JPYTHX TIPH aHAJM3€ pPe3yIbTaTOB
JESITENIbHOCTH;

MPU3HABATh CBOE TIPABO W MIPABO APYTUX HA OITHOKH.

B mporecce MOCTMKEHHSI JTHYHOCTHBIX PE3YIHTATOB OCBOCHHS TPOTPAMMBI
no ¢u3MKe IS YPOBHSI CpPEIHEro oOIero oOpa3oBaHus Yy OOydaroUIuxcs
COBEPIICHCTBYETCS OMOITMOHAIILHBIN WHTEJUICKT, TIPEAMOIaTr AFOIIHIA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM SMOIMOHAIBHOU Chephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMsI, BKIIIOYAIONIETO CAMOKOHTPOJIb, yYMEHHE MPHHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIOCOOHOCTh aJalTUPOBAThCS K
HMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEeMJICHUE K JOCTH)KCHUIO TIETTH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CITOCOOHOCTh MOHUMATh MOIIMOHATIBHOE COCTOsTHHE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATBHBIX HAaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPABATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy obOydyenuss B 10 kiaacce mpenMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh HA MpUMEpax pojb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4yHOW KAapTUHbl MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS H3YyYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepuagbHas TOUKa, MHEpLUUaIbHas CUCTEMa OTCYETA, a0COJIFOTHO TBEPAOE TEJNO,
UJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUAKOCTEH U TBEPIABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1ay;



pacno3HaBaTh (PU3NYECKHUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKCHUE, CBOOOJHOE TMMaJICHUE TeJ, JBM)KEHHE IO OKPY)XKHOCTH, WHEpIIHS,
B3auMojieiicTBre Tend, auddy3us, OPOYHOBCKOE JABMKCHHUE, CTPOCHUE JKUIKOCTEH
U TBEPIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUM (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHE, HCHApPEHHE, KOHJCHCALMS, IJIABJICHUE, KPUCTAJUIM3alus, KUIIECHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIINICHHUE JABJICHUS T'a3a IIPU €r0 HAarpeBaHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXAY MapaMeTpaMy COCTOSIHHASL Ta3a B HM30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OTIMCBHIBATh MEXAHUYECKOE JBMIKEHUE, HMCIONB3YS (PU3HMYECKHE BEIUYHHBI:
KOOpJIMHATa, IIyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIC TE€JIa, KHHETUYECKAasl dHEPrus, MOTCHUHUAIbHAS JHEPrUs, MEXaHHYECKas
paboTta, MexaHWYecKas MOIIHOCTh;, IIPH OIKMCAHWM TIPABUIBLHO TPAKTOBATh
(U3NYECKUI CMBICT MCIOJB3YEMbIX BEIWYUH, WX OOO3HAUCHUS W CIUHHIBI,
HaxXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYHMHAMU,

OIUCBHIBATh M3YUYECHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SBIICHUS,
UCIIONB3Ysd (U3WUYECKUE BEIMYMHBL: JaBJIEHHE Ta3a, TeMmIlepaTypa, CpeaHss
KUHETUYECKasi SHEPTUS XaOTUYECKOTO JBHXKEHHS MOJICKYJ, CPEIHEKBAApAaTUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUJIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MNpPU OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICI HCHOJb3yeMbIX BEJIMYHMH, HX
0003HaYCHUST W CIUHMIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYCHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEIUYUHBI: DJICKTPUUECKUM 3apsi,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, NOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICI HCIIOIh3yEMBbIX
BEIIMYMH, WX OOO3HAYCHMS] W EIUHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (PU3NYECKUE TPOIECCHl U SIBJIICHMS, UCIONB3Ys (puznueckue
3aKOHBI ¥ MIPUHIUNBL: 3aKOH BceMupHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHWYECKOM DJHEPruu, 3aKOH COXPAaHECHUsS WMITYJIbCa,
MPUHLUIT CYNEPIO3ULUNA CHWJI, MPUHUWIN PABHONPABHUS HHEPUUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHUIO0 CTPOCHHSI BEIIECTBA, T'a30BbIE
3aKOHBI, CBSA3b CPEIHEH KMHETUYECKOW YHEPIUU TEIIOBOTO JIBUKECHUS MOJICKYJI C
a0COJIFOTHOUN TeMmmnepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsAna, 3akoH KynoHa, mpu 3TOM pa3auyarh CIOBECHYIO



(bOpMyITHUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJb30BAHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI 110 MCCIEIOBAaHUIO (DU3UYECKUX SIBIICHUNA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUU, MPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H THUIIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
coOupaTh yCTAaHOBKY M3 MPEIIOKEHHOTO O0OPYIOBaHWS, MPOBOAWTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (U3MUECKUX BEITUYHH, MIPU
3TOM BBIOMpaTh ONTHUMANBHBIN CIIOCO0 M3MEPEHHS] U HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

cobJroaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEJACHUU HCCIICIOBaHUN B
pamMKax Y4eOHOIro SKCHEpHUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M IMPOEKTHON
JESATEILHOCTH C HMCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIONB3YS (hHU3UUECKHUe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7auu
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (GU3UUYECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOaUMbIE NJisi €€ PElIeHHs, TPOBOJUTh PACUEThl M OIEHUBATH PEATHHOCTD
MOJTy4YEHHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
[ENOYKY PaCCYXJACHUN C OMOpPOH Ha HM3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3uYeCKHE IBIICHUS,

WCIOJIb30BaTh ~ TPUW  pPEIMIEHWH  y4eOHBIX  3aJad  COBPEMEHHbBIC
nH(OPMAITMOHHBIC TEXHOJOTHH TSI IONCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TpeJICTaBJIeHNs y4eOHOM U HAyYHO-TIOMYJISIPHOM MH(OpMaIuu, MOJy4YeHHON U3

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIyIaeMyr0 HH(HOPMAIIHIO;

MIPUBOINUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA MO (U3WKE B MOBCEAHEBHOW >KU3HH
U1 obecriedeHust 0e30MacHOCTH MpY OOpaIllEeHUH C MPUOOPAMU U TEXHUYECKUMU



yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpelIe;

paboTaTh B Tpynme C BBHIMNOJHEHHEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPALMOHAIBHO PpaCHpeNeisITh OOsI3aHHOCTH U
IJIAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJICKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCCMaTPUBAEMOM IPOOIIEMBI.

K konmy ob0yuyenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOMIMXCS YMEHUN |

JEMOHCTPUPOBATh Ha MPUMEpaxX poJib U MecTo (pU3MKu B (POpMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TE€XHOJIOTHH, B IMPAKTHYECKOW JEATEIBHOCTH JIFOJEH, LEIOCTHOCTh M E€IMHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUHUTHIBATh TPAHULBI TPUMEHEHUS M3YyYECHHBIX (U3MUECKUX MOJEIEH:
TOYEYHBIN AJEKTPUUECKUM 3apsil, JIyd CBETA, TOUCUHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO siipa NMpH PELIEeHUH (PU3MUECKUX
3aj1ad4;

pacro3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAaHTOBOW (DU3UKHU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JACUCTBUSA TOKA, B3aMMOJEHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasE WHIYKUWSA, JEWCTBHE MAarHUTHOIO TOJsA Ha
IPOBOJHUK C TOKOM M JBIXKYLIMHCS 3apsl, 3JIEKTPOMATrHUTHBIE KOJEOAHUS U
BOJIHBI, NPSIMOJIMHEMHOE pacnpoCTpaHEHUE CBETa, OTPAXKEHHUE, NPEIOMIICHHE,
uHTeppepeHus, audpakuuss U TOJApU3alMs CBETa, JUCHEPCHs CBETa,
dboTtoanekTpudeckuii 3pdext (hoTodddheKT), CBeTOBOE AaBiICHNE, BOSHUKHOBEHUE
JMHENYaToOro CHEeKTpa aToMa BOJOPOJA, ECTECTBEHHAasT M HWCKYCCTBEHHAs
paZMOaKTUBHOCTb;

ONMKCHIBATh W3YYEHHBbIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHbIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U
AIIEKTPOMAarHUTHBIC SIBICHUA (TPOLIECCHI), HCMONb3ysd (U3HUECKUE BEIUYUHBL:
AIEKTPUYECKUI 3apsijl, CHJIa TOKA, 3JIEKTPUUYECKOE HAIPSIKEHUE, BIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIDKYIIAs Cuia, paboTa TOKa,
WHAYKIMS MarHUTHOTO TMoJjsi, cuia Awmmepa, cuna JlopeHua, HMHIYKTUBHOCTH
KATYyIIK{, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOTO II0JI€, NMEepUoJ M YacToTa
KoieOaHuN B KoJeOaTenTbHOM KOHTYpe, 3aps]l M CUjla TOKa B Mpoliecce
TAPMOHMYECKUX DJIEKTPOMATrHUTHBIX KoOJieOaHud, (OKYyCHOE pacCTOSIHHE U
ONTHYECKass CWJIa JIMH3bI, NPU OMHCAHUU MPABWILHO TPAKTOBATH (PU3MUYECKUI
CMBIC]I HCIOJNb3YEMBIX BEJIMYUH, MX OO0O3HAYEHUS W EIUHUIBI, YKa3bIBaTb
dbopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYUHAMU;



ONUCHIBATh H3YUYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, Mepro MoJIypacnaaa, SHEPrusi CBSI3U
aTOMHBIX SIIEpP, MPU OINMCAHUU TPABWIBHO TPaKTOBATh (PUIUYECKUM CMBICIT
WCITOJIB3YEMBIX BEJMYMH, MX OOO3HAUCHWS W CIWHHWIIBI, YKa3bIiBaTh (OPMYIIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTHMH BEJIMYWHAMH,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHAIM3UPOBaTh (U3MUYECKUE MPOLECCHl U SBJICHMS, UCIOIb3YS (HU3UUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapaJIEIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHla, 3aKOH >3JIEKTPOMAarHUTHOMN
WHYKIWH, 3aKOH MPSMOJMHEMHOTO PacpOCTpAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA A1 PoTodddexra,
3aKOH COXPAHEHUs SHEPruHU, 3aKOH COXPAHEHUS HMIIYJIbCa, 3aKOH COXPaHEHUs
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHUs MacCOBOr0 4HMCIIa, OCTyJaThl bopa,
3aKOH PaJMOAaKTUBHOIO pacraja, Mpyu 3TOM pa3inyaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
MPUMEHUMOCTH;

ONPENEIIATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO IOJISl MPOBOJHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OMNKCHIBATh M300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJIHATh AKCHEPUMEHTHI IO MCCIEAOBAHUIO (PU3MUECKUX SIBJICHUU U
MPOIIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynmupoBaTh TpobiieMy/3amady ¥ = THIOTE3y Y4YeOHOro JKCIEPHMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYyJI0BaHMs, MPOBOAUTH OMNBIT U
bopMyIUpOBaThH BBIBOHI,

OCYILIECTBIISITH MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PUBHMUECKUX BEITUYUH, TIPU
TOM BBIOMpaTh ONTUMAJILHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEI0OBATh 3aBUCUMOCTH (DU3WYECKUX BEJIWYMH C HCIOJb30BaHUEM
NpSIMBIX W3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYMH B BHUJE TaOJUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM HUCCIICIOBAHMS;

coOmro/1aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATEILCKOW U IMPOCKTHOU
JEATEIIBHOCTH C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPaTOPHOIO
000pyIOBaHUS;

pemarh pacuéTHhIE 3aJa4dl C SIBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCIIOJTB3YsI (PU3MUECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4u



BbIOUpaTh (PU3NYECKYIO MOJEINb, BBIICIATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEoOXOouMbIe NIl €€ pEelIeHUs, MPOBOJUTH Pacu€Thl U OIEHMBATh PEAIBHOCTH
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelIaTh KaueCTBEHHBIE 33aU: BBICTPAUBATh JJOTUYECKH HEPOTUBOPEUHUBYIO
LENOYKY PACCYXIECHUH C ONOpOH Ha H3Y4YEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCTOJB30BaTh  MPH  pElIeHMH  Yy4eOHBIX  3aJa4y  COBPEMEHHbBIC
nH(GOPMAaLIMOHHBIE TEXHOJIOTUH AJI TOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETAIIH
U MPECTABIICHUS yUeOHON U HAYYHO-TIOMYJISIPHOM MH(OpMaLMK, TIOJTyYEHHOU 13

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIy4aeMyt0 HH(POPMAILHUIO;

OOBSICHATh TPHUHLMUIBI JCHCTBUS MAaIlMH, OPUOOPOB U TEXHHUUECKUX

YCTPOMCTB, pa3nuyarh yCIOBHUS UX OE30MaCHOTO MCIIOIH30BaHMs B TIOBCEIHEBHOM

KHU3HU,

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIErO0 MHpAa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHi;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpHU OOPAIIEHUH ¢ MPUOOPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0POBbS U COOIIIOJICHUSI HOPM SKOJOTHUYECKOTO
MOBEJICHUA B OKPYKaOIIEH Cpeie;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3JMUHBIX COLMAIbHBIX pPOJEil,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANUOHAIBHO PpACHpPEEisITh OOSI3aHHOCTH W
IUTAHUPOBATh JCATEIHLHOCTh B HECTAHJAPTHBIX CUTYyalHsX, aJeKBaTHO OILICHWBAThH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB TPYIITIHI B PEIICHNE PacCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne o/m P Kontpoanueie | IIpakruyeckue (mupp )
NPOrpamMmbl Bcero oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O TIO3HAHUSA
bubmnoreka LIOK
11 @u3KKa ¥ METOJbl HAYYHOT'O IT03HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmorexa [IOK
21 Kitmemaritia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Hlemamiia https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2. 1 1
3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 httos://m.edsoo.ru/7fA1bF72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOU 9 1 bubnmnoreka [IOK
' TEOPUHU https://m.eds00.ru/7f41bf72
Bbu6nmuoreka [JOK
32 OCHOBBI TEPMOAMHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bubnnorexa [HOK

@da30BbIE TIEPEXOBI

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 mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
[TocTosaHHBIN 251EKTpUYECKHM TOK. TOKH B bubnnoreka [IOK
4.2 12
Pa3IMYHBIX cCpesax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOAUHAMMUKA
11 MarnuTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHuyecKue 1 31eKTPOMarHuTHhIE bu6mmoteka [LIOK
2.1 9 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
29 MexaHnu4YecKHe 1 JJIEKTPOMarHUTHbIE 5 1 bubnnoreka [IOK
' BOJTHBI https://m.edso0.ru/7f41c97¢
bu6mmoteka I[IOK
2. 1
3 Onruica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cieIUaILHON TEOPUN bubnmnoreka [IOK
3.1 4 1
OTHOCHTEJIbHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnuoteka [IOK
4.1 ONeMeHThI KBAHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aroma 4 but6mmoreka [JOK



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

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

4.3

ATtoMHOe sApo

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

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEHTHI ACTPOHOMUH U aCTPOPU3UKHU 7 ﬁ;i?irﬁfe%iiﬁ?/fﬂlcgh
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o06matroniee MOBTOPSHHE 4 Eg{i?;;;zzzﬁafmlcgh
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koun4vecTBO 9acoB DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka Kontpoabnsie | IIpakTnyeckue p
n/n Bcero u3ydyeHHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
dusznkKa — HayKa o0 MpUpo/Ie.
1 Hayunrsle MeT(})] bl HOSPH;HI/I}I 1 bubmorexa LIOK
i A https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Poins 1 MecToO du3nku B
2 (hopMUPOBAHUH COBPEMEHHOM 1 bubnnoreka [IOK
Hay4HOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU AESATENbHOCTH JIIOIEH
MexaHn4ecKoe TBUKEHHE.
OTHOCHTEIIPHOCTh MEXaHUIECKOTO bubnuoreka [JOK
3 1
nerxenus. llepemerenne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpPHOE NPSIMOIMHENHOE 1 bubnuoreka [LIOK
JIIBUOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE ITPAMOJIMHEMHOE 1 bu6mmoreka [IOK
JIBUKEHWE https://m.edsoo.ru/ff0c372e
5 CBoOoaHoe maieHue. Y CKOpeHHe 1 bu6nmorexka [IOK
CBOOOJTHOTO TAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHOe 1BUKEHHE.
7 JIBr>keHue MaTepuaaIbHOM TOUKH 110 1 bubamorexa [HOK
P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTHU
8 [Ipunnun orHOCUTETLHOCTH [ anmest. 1 but6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bu6mmoteka [IOK

9 CyInepro3uiuu cuii. Bropoii 3akon
yiep 1 P . https://m.edsoo.ru/ffOc3be8
HrproTona a1 MatepralibHOM TOUKH
Tpernii 3akoH HeroTOHA [ bubnuorexa [IOK

10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro Tsarorenus. Cuina

11 TSDKECTH HepBas{ KOCMUYECKast bubmorexa LIOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koo duuueHnt tpenus.

13 Cuna cgn OTI/IBJIeI({qu:[ pu BI/I)ieHI/II/I bubmmorexa [IOK

P pHA https://m.edsoo.ru/ff0c3f76
TeJa B )KUJAKOCTH WU ra3e
[TocTynarenbHOE U BpamaTelibHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO Tela. bu6mmotexka I[IOK
MowmeHnT cuiibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPIOTO Tea
NMiynsc MaTepraibHOU TOYKH,

15 CUCTEMbI MaTEpUATIbHBIX TOUEK. bubnmnoreka [IOK
NmMmynsc cuitbl. 3aKOH COXpaHEHMS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE
PaGota 1 MOIITHOCTH CHUITBIL.

16 Kunernueckast sHeprus MaTepuaIbHONW bu6mmoreka [IOK
To4uKkH. Teopema 006 M3MEHEHUN https://m.edso0.ru/ff0c4502
KUHETUYECKOW SHEPTUU

17 [ToTennuansHas YHEPrHsl. but6mmoreka [JOK



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

[TorennmansHas SHEPTUS YIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast JHEPTUs TeIa BOIU3U
IIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHbIC U HETIOTEHIIMATBHBIC
cuiiel. CBA3b paboThHI
HETMOTEHIUATBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOH YHEPTUU CHCTEMBI TEI.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUH

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

19

Jlaboparopnas pabora
«HccnenoBanue CBsI3U pabOTHI CUJIBI C
M3MEHEHHEM MEXaHUYEeCKOM dHepTrun
TeJa Ha IPUMEepE PaCTHKCHHUS
PE3UHOBOTO KTYTa)»

20

KonTponbHas padbota no reme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE)

bu6mmoteka I[IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6nmmorexka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U
B3aUMOJICCTBUS YaCTHI BEIIECTBA.
Mojaenu cTpoeHHs ra30B, KUIKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonmuectBo
BemiecTBa. [locrosiHHas ABoraapo

24

TennmoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. lllkana remmneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii ras 8 MKT. OcHoBHOE

bubnuorexa [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIepaTypa Kak Mmepa

26 CpeaHEel KHHETHYECKON SHEPTUU bubnnoreka [IOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH /lanpToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabota

o8 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamu COCTOSIHUS
pa3peKeHHOT0 ra3a»

29 N3omporieccel B U1€anbHOM raze u ux bu6mmoteka LIOK
rpaduvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
Bnyrtpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI 1

30 cnocoOrI e€ n3meHeHus. Konmuectso bubnuoreka [JOK
TEIIOTHI U paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTrUsi OJHOATOMHOTO UJIEAIbHOTO
rasza

31 Bunsl Teronepenaun bubmmorexa [JOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTD BEIIECTBA.
32 KommgecTBo TeroTs! npu bubamorexa [HOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuadaTHBIN MpoIece

33 [lepBblii 3aKOH TEPMOAMHAMUKH U €TO bubmuoteka [LIOK
IIPUMEHEHUE K U30IIpOoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobOpatumocTs miporieccoB B but6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun aeiictus u KI1J[ TernmoBoit

bubnnorexa [JOK

3 MalIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOru4ecKue mpoodIeMbl
TETUIO3HEPTEeTHKHI
38 O6o06maromuii ypok «MoJeKyspHas bubmmoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHas padora mo teme
39 «MOJIpeK TSt HI;;[ ¢uznka. OCHOBBI bromiorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBanue 1 KOH/ICHCAIIHS. bubnuoreka [LIOK
Hcnapenue u xurexnue https://m.edsoo.ru/ff0c63b6
AOCOII0THAs M OTHOCUTEIIbHAS
41 BJIAKHOCTH BO3Ayxa. HacklleHHbII brbsmorexa HOK
A% - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubanorexa [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayuisl. COBpeMEHHBIC MaTepHAITBI
[InaBneHre U KpUCTATITH3AITHSL.
P 5 bubmuorexa [IOK
43 VYnenpHas TEIIOTa IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
bu6nmoteka LIOK
44
YpaBHEHHE TEIIOBOIO banarca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUIECKUM bu6mmoreka [IOK

3apsan. JlBa BUJa JIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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3apsa0B

HpOBO,I[HI/IKI/I, JUDJICKTPUKU U

bu6mmoteka [IOK

46 MOJIYIIPOBOJHUKH. 3aKOH COXpPaHEHHS
yHpoBoa P https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. Toueunslii 351€KTpUYECKUIA bubmorexa [IOK
’ https://m.edsoo.ru/ff0c6ced
3apsin
Hanpssk€HHOCTB 37€KTPUIECKOTO
48 noss. [IpuHuun cynepno3unuu bubnnoreka [IOK
3JIEKTPUYECKUX MoJeu. JInnnu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa crit 31eKTpOCTaTHYECKOTo
49 nmois. [Torennuman. PasHocts bubmorexa LHOK
i . https://m.edsoo.ru/ff0c6f00
IMOTCHIINAJIOB
[IpoBogHMKM 1 TUSICKTPUKHU B
50 3J'IpeKT OCTaTHYCCKOM r[(fne bubmorexa OK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas IpOHUIIAEMOCTh
bu6nmoteka [IOK
51 Onexrpoémkocts. KongeHncaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHIeHCcaTOpa. DHEPrus 3apsHKEHHOTO bubmorexa [OK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCcaTopa
53 JlaGopatopHnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI 1eCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO

ammapara, CTpyHHOTO MPUHTEpA.
DJIeKTpOCTaTUYECKas 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHue IEKTPONpruOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akoH Oma Jyist
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieaIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIAaHHOTO COETMHCHUS
PE3UCTOPOBY

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

57

PaboTa 11 MOIITHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jxoyns-Jlenna

bubnnorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma a1 OJTHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne DJIC ucrouyHuka Toka u
€r0 BHYTPEHHETO COIPOTUBIICHHS

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAs MPOBOAUMOCTD TBEPABIX
METaJuIoB. 3aBUCUMOCTh
CONIPOTUBJICHUS] METAJIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTD

60

DIEeKTPUYECKHUI TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

61

[TonynpoBOIHUKH, UX COOCTBEHHAs U
MpUMecHass PoBOANMOCTh. CBo¥cTBa
p—n-niepexoza. [TomynpoBoHUKOBBIE
pUOOPHI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUH TOK B paCTBOpax 1
pacriaBax 3JIeKTPOIUTOB. bubmmoreka [JOK

62 1
DNEKTPONIUTHYECKAs TUCCOLMALINS. https://m.edsoo.ru/ff0c82ba
DeKTpoaun3
DJIEKTPUYECKUH TOK B rasax.

63 CamocCTOsITEbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITEIbHbBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpuueckue mprudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 bu6mmoteka LIOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o006maromuii ypok 1 bubmmoreka [JOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas padota no reme

66 «Qnekrpocraruka. [TocTossHHBIN 1 bubnnoreka [IOK
3JIEKTpUYECKUM TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepsHblit ypok. KonTponbHas 1 bubnuorexa [LIOK
pabora o Teme "DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600Imar0NIMiA ypoK 1 bubmuoteka [LIOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO HACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
[
JI:;_II Tema ypoka Bcero Kontpoaeneie | Mpakririeckue fllj;:eﬂﬂﬂ ﬁglizzszenbnble
padoThI padoThbI pecypest
[TocTosiHHBIC MATHUTHI U UX

1 B3auMoercTBre. MarHuTHOE IOJIE. 1 bu6nmoreka [IOK
Bekrop maruuTHOM nHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIUH
MarauTHoe 1noJjie nNpoBOJIHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnuorexa [JOK
BzaumopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubnnorexa [HOK
MarHUTHOTO ITOJIS KATYIIKHU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [IOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM»

JleficTBEe MarHUTHOTO IIOJIS Ha

5 JBIKYIIYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubnnoreka [HOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ffOc9df4
Jlopenua
DneKkTpoMarHuTHas uHaAyKuus. [lotok

6 BEKTOpa MarHUTHON HHIAYKIU. DJ[C 1
WHIYKIIMU. 3aKOH AJIEKTPOMarHUTHOM



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

uHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJNIEKTPOMATHUTHON WHIYKITUI

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

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
OHeprust MarHUTHOT'O IOJISl KATYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

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

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUTATENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHIYKLNOHHAs II€Yb

10

O6o0matomuii ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I I/IH)IYKIII/ISI»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota o teme
«Mar»auTtHoe 110J1€E.
DNIeKTpOMarHuTHasi MHIYKLHS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBo06oiHbIE MEXaHUYECKHE
kosiebanus. ['apmoHnueckue
KoyieOaHus. YpaBHEHUE
TrapMOHUYECKUX KOJIeOaHU.
[IpeBpaienue snepruu

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparophas pabora
«HccnenoBanue 3aBUCIMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JUTMHBI HUTHA B MacChI TPY3a»

14

Koneb6arenbupiii KOHTYp. CBOOOIHBIC

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0ch820



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

OJICKTPOMAardiuTHBIC KoyeOaHus B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKHUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UACATBHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHHYeCKHE KojieOanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

bu6mmoteka [IOK
https://m.edsoo.ru/ffOchb86

17

[lepemenHbIil TOK. CUHYCOUJATbHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaIpPsSUKEHUs

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

18

Tpancdopmarop. IlpousBoacTso,
nepegaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

VYCTpoiCTBO M MPAKTHYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT O 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHHM JIEKTporepeaay

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

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHON
KU3HU



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

MexaHHUECKUE BOJIHBI, YCIOBHS
pacrtipoctpanenus. [leproa. Ckopoctsb

Bu6muoreka [JOK

21 pacnpoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunslie ¥ TPOAOIbHBIE BOJTHBI
29 3BykK. CKOpOCTh 3ByKa. [ pOMKOCTB bubnmoreka [IOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJIHBI, UX
23 CBOICTBa M cKOpOCTh. Ilkana bubamorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIB pagoCBs3U U
24 TeneBuaeHus. Pa3sutue cpeacts
cBs3u. Paguonoxarus
o5 KonTtponbsHast padbota «Konebanus u bubnuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIIPOCTPAHEHHE
26 CBETa B OJJHOPOJHOM CpeJIE. bubnuoteka [IOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cera. [loctpoenue bubmmorexa LIOK
N https://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B TNIOCKOM 3epKaJie
IIpenomnenue ceera. [lonHoe
08 BHyTpeHHee oTpaxkeHue. [IpenenbHbii bu6mmoreka LIOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa’KeHUsI
29 JlaGopatopHas pabota «/3mepenue bubnnoreka [HOK
MTOKa3aTelIsl MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [loctpoenue nzobpaxeHuii B bubmuoteka [IOK



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

nuH3e. DopMyia TOHKOU JTUH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHnast pabota

31 «UccnenoBanue CBOUCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus ceera. CloXHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habintoenue aucrepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxus bubnuoreka LIOK
cBeta. JludpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
ITonsapusanus cera https://m.edsoo.ru/ff0cf02e
35 OnTuyueckrie npubOpsl U yCTPONUCTBA U
ycI0BHS UX 6€30MaCHOTO MPUMEHEHUS
I'panuIpl NPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKH. [TocTynaTsl bubnuoreka [IOK
CIIeLIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTU
OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH.
37 3aMme]yIeHHe BpPEMEHU U COKpAIllEHNE bubmmorexa LIOK
p P https://m.edsoo.ru/ffOcfa42
JUIAHBI
OHeprusi ¥ UMITYJIbC PEIATUBUCTCKON
38 yacTubl. CBSI3b MacChl C SHEPTHEN U bubmmorexa [JOK
' p https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPTHUS MOKOS
KonTponbhas pabora «OnTuka.
. bubnmuoteka [JOK
39 OcHOBBI crielMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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®otoubl. Dopmyna [Tnanka. Jueprus

bu6mmoreka [IOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 10K
nOInOTEKA
41 otod(ddexra. O A.T.
porospexr TIPITRL https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl porodrddexra. YpaBHeHHE
42 3ﬁHmTe§Ha Jiis)lq)q)oma(bg)ema brbmorexa LIOK
o ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XUMHYECKOE IENCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MIPaKTUYECKOE MPUMEHEHHUE:
44
dboTorneMeHT, POTOIATUHK,
CoNTHE4Has Oarapesi, CBETOINO
45 Pemenne 3ama4 mo Teme « JI€MEHTBI bubmuorexa [JOK
KBAHTOBOW OIITUKN) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcora. OnbITE
46 Pezepdopna o paccesHuo 0-4acTu Bubnuorexa LIOK
POOpA p - https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
Bbu6nmuoreka [IOK
47 IT b
OCTYJIATHI bopa https://m.edsoo.ru/ff0d0Oafa
W3nyuenne u nornoinenue GOTOHOB
48 o I/I}l,'lqe exome aTOM;Hc o) HO(bliO OBHS bubmorexa [OK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Apyrou. Bumbl ciekTpos
BoaHoBEIe cBolMicTBa YacTuL. BOJIHEBI
. ) bubmuorexa [JOK
49 ne bpoins. KopnyckynspHo-

BOJIHOBOM yanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYXXJICHHOC U3JTYyYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHuto cocraBa

PaarOaAKTUBHOI'O U31YUCHUSA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
pPaJMOaKTUBHOCTH Ha JKUBBIC
OpraHu3MbI

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHEBIN Oera-
pacnan. ['aMmma-nsiydyenue

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

53

DHeprusi CBA3U HYKJIOHOB B SiIpe.

S nepHblie peakuuu. AnepHbii
peaktop. [IpoOnembl, MEpCIEKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIEPHOI
SHEPreTUKHU

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

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PEruCTpaLiy AIIEMEHTAPHBIX YACTHIL.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3auMoOAeUCTBUSI. ENMHCTBO
(U3UYECKON KapTHHBI MUPAY

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3nnoro nebda. Co3se3aus,
HpKI/Ie 3Bé3ll])l, IJIaHETHI, UX BUIUMOC
nBmkenue. ConHevHast CUCTEMaA

56

Comrue. CosiHeuHast aKTUBHOCTb.
Uctounuk sHeprumn ComnHua v 3BE€37



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
IIOCJIEI0BATEIbHOCTH. BHyTpeHHEE
cTpoenue 3Bé31. CoBpeMEHHbIE
MIPEJCTABIICHUS O IPOUCXOKIECHUU U
sBotounu CoJiHIa U 3BE3]1

58

Muneunsiii [Tyts — Hama ["anakTuka.
[Tonoxenue u auxenue ConHia B
lanaktuke. I'anaktuku. YeépHbie
JBIPBI B SIAPax TaJlaKTUK

59

Bceenennas. PazOeranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukToBO€ n3nmyuenue.
MeraramakTuka

60

HepemeHHLIe HpO6J’IGMLI ACTPOHOMHHU

61

KontponbHas padora « 3neMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o0matomuii ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ITHYECKOH cepax NesTeTbHOCTH
yeoBeKa

63

O6o06matomuii ypox. Pons 1 MecTo
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOM KapTHUHE MUPA

64

Ob6o6maromuit ypok. Posib
¢du3nueckoii Teopuu B GopMUpOBaHUH
IpeCTaBIeHUN 0 PU3NIECKOM
KapTUHE MUpa




O6o06matromuii ypok. Mecto
¢u3nUecKoil KapTUHBI MUpa B 00IIEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
HAY4YHBIX MPEJICTABICHUN O IPUPOJIE

66 Pe3epBHbIil ypok. MarHuTHoE moJie. 1
DNEeKTPOMAarHUTHAS WHIYKIIHS
PesepBubriit ypok. Ontuka. OCHOBBI

67 CIIeIUAJILHON TEOpUHr 1
OTHOCHUTEIIbHOCTH
Pesepnsiit ypok. KBanToBas gpusuka.

68 DneMeHThl aCTPOHOMUU U 1 bubmorera [IOK

https://m.edsoo.ru/ff0d1784
acTpOPHU3UKH
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU

HUHTEPHET
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