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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpOBHE CpEIHEro ooOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHHM M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMsI OCHOBHOW 00pa3oBaTelbHOM MporpaMmsbl, npeacTtaBieHHbx B OI'OC
COQO, a rtakxe ¢ yu€roM (QenepaibHO pabodeil MporpaMMbl BOCIUTAHUS U
KOHIICTIIIUK TIperofaBaHus y4deOHoro mpenMera «®Dusmka» B 00pa30oBaTEIBHBIX
OpraHu3anuax Pocculickon denepanun, peATU3yIOIIUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBbI.

Copepxanue mporpamMMmbl 1o (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydaroruxcs 10-11 kimaccos npu 00y4ueHun
ux (pusuke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESTEIHLHOCTHOIO MOJXO/A.
[Tporpamma o dusuke coorBercTBYeT TpeboBanusam ®I'OC COO k nmiaHUpyeMbIM
JUYHOCTHBIM, IIPEIMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHMs], a TaKkKe
YUYUTBHIBAET HEOOXOJMMOCTh peaM3alliil MEXKIPEAMETHBIX CBsize (u3uku ¢
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU NpeaMeTaMu. B Hell onpenenstoTcs OCHOBHBIE
e nu3ydeHus QUMK Ha YPOBHE CpemHero obmiero oOpa3oBaHus, IIaHUPYEMbIE
pe3yJIbTaThl OCBOEHUS Kypca (PU3UKU: INYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHbBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

« TJIAHUPYEMBIEC Pe3yJbTaThl OCBOCHUS Kypca (U3MKN Ha 0a30BOM ypOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YJIbTATHI [0 rojiaM 00y4EHUs;

. coJiepkanne yueoHoro npeamera «Dusmka» mo rojgaM 00yUdeHUsI.

du3zuka Kak Hayka O HauOosiee OOMIMX 3aKOHaX MPUPOJbI, BBICTyIas B
KauyecTBE y4eOHOro mpeaMera B IIKOJE, BHOCUT CYILIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyxatouieM mupe. LIKombHbIN Kypc (GU3UKH - CUCTEMOOOPA3yOUIUI
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBJICHUM, HM3y4aeMbIX XHMHUEH, OHOJIOTHEH,
dbusznyeckoii reorpadueit u actpoHomueil. cnonb3oBaHue U aKTUBHOE TPUMEHEHHUE
(bu3nYeCKUX 3HAHUH OTNpeIeTsAeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHI
B cdepe DOHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IIOJYYEHUS HOBBIX
MaTepualioB C 3aJlaHHBIMU CBOMCTBaMU W Apyrux. M3ydeHue (Gu3MKu BHOCUT
OCHOBHOM BKJIaJi B (OpPMHUPOBAHHE €CTECTBEHHOHAYYHOW KapTHHBI MHpa
oOyyaromuxcsi, B popMUpOBaHUE YMEHUN MPUMEHSITh HAy4YHBIM METO]l TTO3HAHUS
MIPY BHIMIOJTHEHUU MU yUI€OHBIX NCCIICTOBAHMM.

B ocHOBY kypca ¢u3uku 11 YpOBHS CpeHero oo1mero oopa3oBaHus MOJI0KEH
psAI uaeH, KOTOpbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBJSETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3zesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (DU3HUKHU.

Hoes cenmepanuzayuu. B cOOTBETCTBUM € HEH Marepuan Kypca (PU3HKU
0o0benMHEH BOKPYr (u3MYecKux Teopuid. Bemymum B Kypce sBisercs
(dbopMupoBaHUE MPEACTABIECHUI O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzaiusi NOpeanojiaraeT MCHOJb30BaHUE
IYMaHUTapHOTO TOTEHUHanda (U3NYECKOM HAayKH, OCMBICICHHE CBSI3M Pa3BUTHS
($u3MKM ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
1 HKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc pusuku npeamnonaraet 3HaKOMCTBO
C IMIMPOKUM KPYTOM TEXHMUYECKHX U TEXHOJIOTMUECKHUX MPUIIOKEHUN H3yUEHHBIX
TEOPUM U 3aKOHOB.

Hoes sKonoeuzayuu peanusyeTcsi IMOCPEICTBOM BBEICHUS 3JEMEHTOB
COJIepKaHUs, MOCBAIEHHBIX HKOJIOTMYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOphIE
CBs3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke oOCyX AeHHUs MpoodiieM
PalMOHAIBHOTO MPUPOIONOIB30BAHMS M 3KOJOTUYECKON 0€30aCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (U3UKH HA YPOBHE CPETHETO OOIIETro
oOpa3oBaHus ABISIOTCS (u3nueckue Teopuu (PopMUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTpOEHUsI (PU3NYECKON TEOpHH, posik (PyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUIX O IPUPOJIE, TPAaHUIAX TPUMEHUMOCTH
TEOPH, UIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-JeSTeIbHOCTHBIN MOAX0J B Kypce (DM3HKU peanu3yeTcsl Ipexie
BCErO0 3a CYET OPTaHU3alMU SKCIIEPUMEHTAIBHOMN e TeIbHOCTH o0yJatomuxcs. Jis
0a30BOro ypoBHSI Kypca (PU3MKH - 3TO MCIOJIB30BAHME CUCTEMBI (POHTAIBbHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B IPOrpaMMe
no ¢u3nke OoOBEAUMHEHBI B OOIMIMI CHHCOK YYEHHYECKUX NPAKTUYECKUX PpadoT.
Boiienenne B yka3aHHOM MepevyHE JabOpaTOpHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISI M OLIEHKH, OCYILECTBISIETCS] YYaCTHUKaAMU 00pa30oBaTesIbHOTO Ipolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS M OCHAIlleHUsA KaOuHeTa (usuku. [Ipu
3TOM OOEeCNeYrBaeTcs OBJaJACHUE OOYyYAIOUIMMHUCS YMEHUSMHU IPOBOAMTH
KOCBEHHBIE H3MEPEHHsI, HUCCIEHOBAHUS 3aBUCUMOCTEN (PU3NYECKHX BEIUYUH U
IIOCTAHOBKY OIIBITOB IO ITPOBEPKE NPEITI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAeNsIeTCs PEeIICHUI0 PACUETHBIX M KaY€CTBEHHBIX 3a]1a4.
[Ipu 3TOM 1151 pacu€THBIX 3324 MPUOPUTETOM SBIISIFOTCS 33Ja4d C SBHO 33JaHHOU
(bU3MYECKO MOJIENbIO, TO3BOJISIIOLIUE TPUMEHATh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK U3 OJHOI0 pasfiena Kypca, TaKk U HUHTETPUPYS 3HAHUS U3
pasHbIX pa3aenoB. JIJisi Ka4eCTBEHHBIX 3aj7]a4 MPUOPUTETOM SIBIISIIOTCA 3aJaHUs Ha
OOBbsSICHEHHE TMPOTEKaHUsl (PU3MYECKUX SBJICHUU U MPOLECCOB B OKPYXKAIOMICH
KU3HH, TpeOyromue BbIOOpa (HU3UYECKON MOJENTW I CHUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBHM ¢ TpedoBanusaMu ®I'OC COO k mMaTepruaaIbHOTEXHUUECKOMY
oOecrieyeHnI0 y4eOHOro mpoiecca 0a30BbI YpOBEHb Kypca (DU3UMKH Ha YpPOBHE
cpenHero o6mero oOpa3oBaHUs JOJKEH H3y4yaThCsl B YCIOBHSX MPEAMETHOTO
kaOvHeTa (U3MKM WIA B YCIOBUSX HHTETPHUPOBAHHOIO KaOWHETa NpPEeIMETOB
€CTECTBEHHO-HAYYHOTO MHKJIa. B kabuHeTe GU3MKK AOMKHO OBITH HEOOXOIMMOE
nabopaTopHoe O00OpYyIOBaHME MJiA BBHINOJHEHUS YKA3aHHBIX B MPOrpamMme 0
(bu3HMKe YUYEHUYECKUX MTPAKTUYECKUX PabOT U IEMOHCTPALMOHHOE 000PYI0BaHHUE.

JleMOHCTpallMOHHOE  000pyAOBaHHE (OpMUPYETCI B COOTBETCTBUU C
OPUHIUIOM MHHUMAJIbHOW JOCTAaTOYHOCTH M  OOECIEYMBAET IOCTAHOBKY
NEPEYUCIIEHHbIX B MporpamMme Mo (QU3MKE KIIOUYEBBIX JEMOHCTpauud s
UCCJIEIOBAHMUS ~ M3Yy4YaeMbIX  SIBIEHUH W MPOILIECCOB, OSMIMPUYECKUX U
(byHIaMEHTaNbHBIX 3aKOHOB, NX TEXHUYECKUX TPUMEHEHH.

JlabopatopHoe o00OpyIOBaHWE IS YYCHUYECKHUX TIPAKTUYECKUX pabOT
dbopmupyeTcs B BUAEC TEMAaTUYECKHX KOMIUIEKTOB M OOECHEeUMBAETCs B pacyeTe
OJTHOTO KOMIUIEKTa Ha JABYyX oOydamomuxcs. TeMaTuyeckue KOMIUIEKTHI
nabopaTopHOTO O00OPYIOBaHUSL JOJKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKE KOMIIbIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUE ITU(POBBIX JIa0OpaTOPUIA.

OCHOBHBIMHU TICJIIMH H3yYeHUs PUUKH B 00IIEM 00pa30BaHUU SBIISTFOTCS:

- opMUpOBAaHHE HHTEpPECa M CTPEMJICHHUS OOy4YarolmuXcsi K HayYHOMY
W3YUYCHHIO IIPUPOJIBI, Pa3BUTHEC WX HHTEUICKTYadbHBIX M TBOPYCCKHX
CIIOCOOHOCTEI;

. Pa3BHUTHE MPEJICTABICHUN O HAYYHOM METOJI€ MO3HAHUSA M (POpPMHUPOBAHUE
HCCJICI0BATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;

« (opMHpOBaHNE HAYYHOTO MHPOBO33PCHUS KaK pe3ybTaTa U3yUeHHUsS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

- ¢opMUpOBAaHHE YMCHUH OOBSACHATH SBJICHUS C  HCIIOJIb30BAHUEM
(bU3MYeCKUX 3HAaHUH M HAYYHBIX JJOKA3aTeIbCTB;

- (opMHpOBaHWE TIPEACTABICHUA O POMU (U3UKUA ISl Pa3BUTHSA JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

I[OCTI/DKCHI/IG ATUX ILIeJeH oOecrieynBaeTcs peUICHUCM CICAYIOIIMUX 3a1d4 B



+ TIPUOOPETEHHE CUCTEMBI 3HAHUM 00 00IMUX (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAsS MEXaHUKY, MOJCKYJISPHYIO (HU3HKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPO(PU3UKH;

« (opMHpPOBAHNE YMEHHUU TPUMEHSATH TEOPETUIECCKNE 3HAHUS TSI OO bSICHEHUS
(Gu3HUECKUX SBICHUN B IPUPOIC U JJIS MPUHATUS MPAKTUICCKUX PEIICHUN
B MTOBCETHEBHOM KU3HU;

+ OCBOGHHE CIIOCOOOB pEIICHHS Pa3IMYHBIX 3aJad C SBHO 3aJaHHOMN
dusnueckoii MOJENbI0, 3a/ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIIbHOE
co3gaHue puU3MUECKO MOJIENIH, aJIEKBAaTHON yCIOBHIM 3a/1a4H;

+ TIOHMMaHWe (PU3NYECKUX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHUYECKHX TPOIECCOB, UX BIHMSIHUSI HA OKPYIKAIOIIYIO
cpeny;

+ OBJIQJICHUE METOJAMHU CaMOCTOSITEIbHOTO IIAHUPOBAHUS W TPOBEACHUS
(¢u3HUECKNX SKCIEPUMEHTOB, aHAIM3a M HHTEpIpEeTaruu WHpopMaIu,
OTpeeIeHHs TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

+ CO3/IaHME YCIIOBHUA JII PA3BUTHUS YMEHUU MPOEKTHO-UCCIIEIOBATEIHCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce - 68 yacos (2 yaca B Heneno), B 11
KJacce - 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamme 1o (usuke mepeueHb Ja0opaTOPHBIX U
MPAKTUYECKUX pPAOOT SBISETCA PEKOMEHJIOBAHHBIM, YUYUTENh JeJaeT BBIOOP
npoBeleHUus J1abopaTOpHBIX pabOT W OMNBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOCHHOCTEH 00yYarOIMMNXCS.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3znes 1. ®u3uKa 4 MeTObI HAYYHOT'O MIO3HAHUSA

®du3suka - HayKa o mpupojae. Hayunbie MeTO1bI TO3HAHUS OKPYIKAIOIIETO MUPA.
Ponp skcnepuMeHTa U TEOpUU B MPOLECCE MO3HAHUS MPUPOAbL. DKCIEPUMEHT B
buzuke.

MopenupoBanue (QpuU3MYECKUX SIBICHUN M TpoleccoB. HayuHble rumotessl.
®dusnveckue 3aKOHbl U TEOPUU. ['paHUIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBHSI.

Pons u mecto usuku B popMUpPOBAHUU COBPEMEHHON HAy4YHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTHU JIFOJIECH.

Jlemoncmpayuu

AHaJIOTOBBIE U UUQPPOBBIE HU3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHbIC
JATYUKHU.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHXeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUXKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienue, CKOpoOCTh (CpeaHsii CKOPOCTb, MTHOBEHHAass CKOPOCTb) U
YCKOPEHHE MaTepUaIbHOM TOYKH, WX IPOEKIMHA HA OCH CHUCTEMbl KOOPIHUHAT.
CiioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE TMpsSIMOJUHENHHOE aBUxkeHue. ['paduku
3aBUCUMOCTH  KOOPJHWHAT, CKOPOCTH, YCKOPEHHUA, IyTH W [EePEMEUICHHS
MAaTEPUATIBbHON TOUYKH OT BPEMEHH.

CBoboHOE TafeHne. Y CKOpeHHEe CBOOOIHOTO MaACHUS.

Kpusonmnennoe neuxenune. J[BUKEHNE MATEPUAIIBHOW TOUYKU IO OKPYKHOCTH
C MOCTOSTHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEMHAs CKOPOCTb.
ITepuon u wactora obparieHus. LleHTpocTpeMUTENIbHOE YCKOPECHHE.

TexHnueckne YCTPOMCTBA M IPAKTUYECKOE IPUMEHCHHUE: CIIUAOMETP,
IBUKEHUE CHAPSAIOB, LIEITHBIE U PEMEHHBIC MTEPEIayu.

Jlemoncmpayuu

Mojenb cucTemMbl OTCYETA, WLIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JIBIDKCHMUSL.

[IpeoOpazoBaHue NBUAKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

Habmronenue nBukeHus Tenna, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOHOTO MaAeHuUsI.

HanpaBnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopmusie pabomol

N3yueHne HEpaBHOMEPHOIrO JABUKEHUS C LIEJIBIO ONPEAECIEHUS] MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLICHUS MEXKAY NyTAMM, IPOWJICHHBIMU TEIOM 3a
NOCJIEIOBATENbHBIE PABHBIE MPOMEXKYTKA BpPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yuyeHne nBUKEHUS IAPUKA B BA3KON KUJIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutensHOCcTH  ['amuiess.  IlepBbid  3akoH  HproToHa.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoii 3akon HerotoHa 1151
MaTepuagbHOU Touku. Tpernil 3aKkoH HeroTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaAroteHusi. Cuna Tspkectu. llepBas kocMuueckas
CKOpPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckoibxenusi, kauenus). Cumna tpenusi. Cyxoe
TpeHue. Cusa TpeHUs CKOJIBLKEHUS U cuiia TpeHus mokos. KoadduimeHnt tpeHus.
Cuna conpoTUBIICHUS NPU ABUKECHUU TEJIA B KUJKOCTH WJIU rase.

[TocTtynarenbHOE U BpalaTelbHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeEA.

MOMEHT CcHIIBl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHUS TBEPIOTO TEA.

TexHnueckne YCTpPOWCTBA W MPAKTHUYECKOE IMPHUMEHECHUE: TMOIIINITHUKH,
JIBU>KEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHEpUUM.

CpaBHeHHE MacC B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3axkoH HerotoHna.

N3mepenne cuit.

CroxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIuu.

HegsecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcoBust paBHOBeCcHs TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pE3UHOBOM 00pasiie, OT uX JAehopMaIlii.

HccnenoBanne yciaoBuii paBHOBECHsS TBEPAOTO TeENa, HMEKOIIETO OCh
BpaLICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbec maTepuanbHON TOUKH (Tena), CUCTEMbl MaTepUAIbHBIX TOYEK.
Nmnynbe cuibl U U3MEHEHUE UMITYJIbCAa Tejla. 3aKOH COXPAaHEHUsI HMMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pabota cusibl. MOITHOCTD CHJTBI.

Kunerndeckass sHeprus maTepualbHONW TOYKH. TeopemMa 00 W3MEHEHHH
KUHETUYECKOU YHEPTUU.

[ToreHunanbHas DHEPTHUSL. [ToreHunanbHas DHEPTUs yIIpYyro
nedhopMHUpPOBaHHOM TIPY>KUHBL. [loTeHIIManbHas SHEePrus Tena BOJIM3H OBEPXHOCTH
3emuu.

[ToreHuManbHBleE W HENOTEHUUAIbHBIE  CHJIBIL. CBsizp  paboTHI
HEMOTEHIMAIBHBIX CUJI C ”3MEHEHUEM MEXaHUUECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpaHEHHS] MEXaHUYECKON IHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpoOMCTBAa M NPAKTUYECKOE INPHUMEHEHHE: BOJOMET, KOMED,
NPy XKUHHBIN MUCTOJIET, TIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHMS UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[Tepexo moTeHIIMATBEHON YHEPTUN B KHHETHYECKYIO M OOPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsvie pabomul

N3yuenne abCONIIOTHO HEYIPYroro yjaapa ¢ MOMOIIbIO JBYX OJWHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBs3u pabOTHl CHUJIBI ¢ U3MEHEHUEM MEXaHMYECKOW IHEPTUH
TE€Ja Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pa3znen 3. MousiekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOKEHUSI MOJIEKYISIPHO-KUHETUUYECKON TEOPUM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Hubddys3us. Xapaktep BIKEHHS WU
B3aMMOJECHCTBUS YacTULl BEHIECTBA. MoOJenu CTpOEHUs Tra3oB, XUIAKOCTEH H
TBEPJIBIX TEN U OOBICHEHUE CBOMCTB BEIlIECTBA HA OCHOBE 3TUX Mojelie. Macca u
pa3Mmepsl Mosiekys. KonnuectBo Bemectsa. [loctositHaas ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ uzMmepenue. [llkana temnepatyp
Llenbcus.



Mopens naeanpHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIAPHOKMHETUYECKOM
TEOpUM WACATBHOrO Ta3a. AOCOMIOTHas TeMIiepaTypa Kak Mepa CpeaHeu
KMHETUYECKOW DHEPTUM TEIIOBOrO JABWMXKEHHs yacTul rasza. Illkama temmeparyp
KenbBruHa. ['a3oBble 3akoHbBl. YpaBHeHue MeHnaeneeBa-Knanelipona. 3akoH
JlansToHa. 30ompoiiecchl B UcaIbHOM ra3e ¢ HOCTOSIHHBIM KOJIMY€CTBOM BEIIECTRA.
I'paduueckoe npeacrapieHre U30MPOIECCOB: U30TEPMaA, U30X0pa, U300apa.

TexHuyeckne yCTpoOHCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIONINE TUCKPETHOE CTPOCHHME BemiecTBa, (ororpadun
MOJIEKYJT OPTaHUYECKUX COCTMHEHUMH.

OmnbIThl 110 U PY3UN KUAKOCTEN U ra3oB.

Mopens OpOoyHOBCKOTO ABHIKCHHS.

Mogaens onbita LlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CyIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMMOJICCTBHUSL.

Mogens, WUTIOCTpUPYIOIIas PUPOAY JaBICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHHUS HJICAJIBHOrO Trasa,
M30MPOIIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie padbomul

Ornpenenenue mMacchl BO3/lyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUI
00bE€Ma KOMHATBI, JaBJICHUS U TEMIIEPaTypbl BO3/1yXa B HEM.

UccnenoBanue 3aBUCUMOCTH MEXAY apaMeTpaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochosbl mepmoouHamuku

TepmoanHaMuueckasi cucteMa. BHYTpeHHsIA >HEprus TEPMOAMHAMUYECKOU
CUCTEMBI U c1iocoObl e€ m3meHnenus. KomudyecTBo Temnotsl U paboTta. BHyTpeHHss
SHEpPrusi  OJIHOATOMHOIO  HJeallbHOro  raza.  Buasl  Temtonepenaywu:
TEIJIONPOBOJHOCTh, KOHBEKIMS, U3JIyUYCHHUE. Y AelIbHAsA TEINIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEMIonepeaaye.

[lonsitue 06 anumabaTtHOM mpouecce. llepBblid 3aKOH TEPMOJMHAMUKH.
[IpumeHeHnre mepBOro 3akoHa TEPMOAMHAMHUKM K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh poLiecCOB B MIPUPOJIE.

TennoBble MamvHbI. [IpUHIMITBI TEMCTBUS TEIUIOBBIX MAIIIWH.
[IpeoOpa3zoBanust »HEpruM B TEIUIOBBIX MamuHax. KoaddumumeHnt mone3Horo
nedctBust TeruioBo MamuHbl. [lukn KapHo u ero kodpduuIMEHT MOJIE3HOro
JNENCTBUSA. DKOJIOTUUECKHE MPOOIEMBI TETIOAHEPTETUKH.



TexHuueckue ycTpoWcTBAa M NPAKTUYECKOE INPHUMEHEHME: JIBUTaTesb
BHYTPEHHET0 CrOpaHusi, ObITOBON XOJIOJMIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

V3MeHeHrne BHYTpPEHHEW SHEpPruu Teja IpPU COBEPIICHHUU pabOThI: BBUIET
npoOKK W3 OYTBHUIKM TMOJl JEUCTBHUEM CXKAaTOro BO3AyXa, HarpeBaHue >Qupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIMS).

N3meHeHue BHyTpEHHEN 3HEpIruM (TeMIlepaTyphl) Teja IpH TEIIonepeaayde.

OneIT 10 aAMabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopaenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopsvie padomoi

N3mepenune yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammuvie cocmosanua eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcauus. VcnapeHne u kuneHue. AOCOIIOTHAs U
OTHOCUTEJIbHAS BIIAXKHOCTh BO3Ayxa. HacelieHHBI nDap. YjaenpHas TEIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tesna. AHU30TPONHS CBOMCTB
kpuctaiioB. JKunkue kpuctambl. CoBpemeHHble Marepuansl. llinaBienune u
KpUcTajuM3anus. Y AelbHas TerioTa miasiieHusd. CyOaumanus.

YpaBHeHuUE TEII0BOrO OajaHca.

TexHuueckre yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJOIMH IMOJYYEHUSI COBPEMEHHBIX MaTe€pHalioB, B
TOM YHCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kunenue npy MoHMKEHHOM J1aBJICHUH.

Crioco0Obl M3MepeHUs BIaKHOCTH.

HabGntonenue HarpeBanust v MjaBjieHUsI KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepeHre OTHOCUTENIbHON BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHAMMKA
Tema 1. dnekmpocmamuxa
DJeKTpu3anus Teil. DNEKTPUYECKUi 3apsi. [[Ba Buaa 3JIeKTPUUECKUX 3aPSAI0B.
[IpoBOOHWKM,  AMAJIEKTPUKHM W MOJYHNPOBOJAHUKH. 3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsA/a.
B3anmoneiictBue 3apanoB. 3akoH Kynona. TouedHslil 2IeKTpUUECKU 3aps .
Onextpudeckoe noje. Hanpspk€HHOCTH anekTprudeckoro nois. Ipuanun



CYIIEPIIO3ULIMN JIEKTPUUECKUX MOJIEN. JIMHMKM HaANpsKEHHOCTU DIIEKTPUUYECKOTO
HOJISL.

Paborta cun sanexrpocratuyeckoro noiis. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOIHUKM W JHMAJIEKTPUKHA B SIEKTPOCTATHUUECKOM IoJe. JluanekTpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHIeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAEHCATOpa.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
ANEKTPOMETP, AJEKTPOCTATUYECKAs 3alluTa, 3a3€MJIEHUE 3JIEKTPOIpPUOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIMII IEUCTBUSA 3JIEKTPOMETPA.

B3auMmopenicTBHE HA3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSKEHHBIX TEJI.

[IpOoBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTU IUIOCKOIO KOHJAEHcAaropa OT IUIOLIAIu
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U TUDJICKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATopa.

Yyenuueckuii sxkcnepumenm, 1abopamopusie pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

DONEeKTpUUEeCKU TOK. YCIOBHUS CYIIECTBOBAHUSI AJIEKTPUUYECKOrO TOKA.
Nctounuku Toka. Cuina Toka. [locTosIHHBIN TOK.

Hanpspkenue. 3akon Oma 1515 yyacTka LEeTu.

DJIEKTPUYECKOE CONPOTHUBIICHUE. Y IEIBHOE CONPOTHUBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NApaLIEIBHOE, CMEIIAHHOE COCTMHEHNE ITPOBOAHUKOB.

Pabota snexrpuyeckoro Toka. 3akon [xoynsa-Jlenma. MommHocTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJBHXKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA.
3akon Oma Juist TOJHOM (3aMKHYTOM) 3nekTpuueckoi nenu. KopoTkoe 3aMblkaHue.
DJIEKTPOHHAsT MPOBOJMMOCTb TBEPABIX METAJIOB. 3aBUCHMOCTH COIPOTHBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpOBOJUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas 17} IpUMeECHAast MIPOBOJIUMOCTD
noJIyipoBOJHUKOB. CBoiicTBa P-N-nepexoa. [1onynpoBoHUKOBBIE TPUOOPBHI.

DONeKTpuYeckuid TOK B  pacTBOpaXx W  paciulaBax  3JIEKTPOJUTOB.
DNEeKTPOIINTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



DJIeKTpUYEeCKUid TOK B razax. CaMOCTOSITEIbHBIA M HECAMOCTOSTENIbHBIM
pa3psan. Monuus. [Liazma.

TexHuyecknue yCTpONCTBA W IPAKTUYECKOE NPUMEHEHHE: amIepMeTp,
BOJILTMETpP, pPEOCTaT, HCTOYHUKU TOKA, DJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIIbHBIC MMPUOOPHI, TEPMOMETP CONMPOTUBJICHUS, BAKYYMHBIN U0/,
TEPMUCTOPBI U POTOPE3UCTOPHI, TTOTYTIPOBOTHUKOBBIN IHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaMPSHKEHMUS.

3aBUCUMOCTh COMNPOTUBJICHUS HUIUHIPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IU TTONIEPEYHOT0 CEYEHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wu3MepeHHe DHIEKTPOABUKYIIEH cuibl. KoOpoTkoe 3ambIKaHHE
rajgbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBou paspsia ¥ MPOBOJAUMOCTD BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yueHue cMenmaHHOro COeMHEHUS PE3UCTOPOB.

N3mepenne 2JIeKTPOABUKYIINEH CUJIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HaOmnronenue siexkTposiusa.

MesxknpeaMeTHblie CBSI3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHs B 10 Kiacce OCyIIeCTBISIETCS C
YUYETOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBSA3EH C KypcamMud MaTE€MaTHKH,
OUMOJI0THH, XUMUH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsimusi, CBA3aHHBIE C W3YYEHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAy4yHbIH (hakT, rumnore3a, (Qusnueckas BeJIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peuieHue CUCTEMBI YpaBHEHUN, JTMHEHHAS (yHKIINS,
napabona, runepOosa, ux rpa@uKkd U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCH KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocusa: mexannueckoe ABMKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH JKUBBIX OPTaHU3MOB (BHABI TEIUIONEpPEAAayud, TETNIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUSI B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS. MAcCa, TEINIOBBIE CBOMCTBA TBEPBIX TEN, )KUAKOCTEN U



ra3oB, AJICKTPUYECKUE CBOWCTBA METAIUIOB, AJIEKTPOJUTHYECKAs IUCCOIUAINSA,
rajibBaHHKA.

T'eoepaghus: BnaxxHOCTh BO3AyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE NBIKCHHUN C HMCIOJIH30BAHHEM MEXaHHU3MOB,
y4€T TpPEHUsT B TEXHUKE, MOJIIUITHUKHA, HCIOIb30BAHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHHKE (pakera, BOJAOMET M JpYyrue), JABUTATENIb BHYTPEHHETO
cropanusi, nmaponasi TypOvuHa, ObBITOBOM XOJIOAWJIBHUK, KOHIUIIUOHEDP, TEXHOIOTUU
MOJIyUYeHHS] COBPEMEHHBIX MaTepuajoB, B TOM UYHCIE€ HaHOMATepHAIOB, H
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHUE BJIEKTPONpPUOOPOB,
KCEPOKC, CTPYMHBI MIPUHTED, ANIEKTPOHArPEBATEIbHBIE npuodopHI,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KJIACC

Pa3znen 4. DiaekTpoauHAMHMKA

Tema 3. Maznummnoe none. IneKmpomazHumMHas UHOYKUUA

[TocTtositHHBIE MarHUTBI. B3auMOAEHCTBHE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
noje. Bektop MarHuTHOM MHAYKIMU. [[puHIMI Cynepno3uIiMi MarHUTHBIX MOJIEH.
JIunnn MarHUTHOM WHAYKOMHM. KapTuHa JWMHWNM MarHUTHOM HWHIAYKIWHU IIOJIA
MMOCTOSIHHBIX MarHUTOB.

MarnutHoe mMoJie MNPOBOJHHKA C TOKOM. KapThHa JHHWUW WHIYKIUU
MAarHUTHOTO TMOJS JJIMHHOTO MPSIMOr0 MPOBOJHHUKA W 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHUKA, KaTYIIKUA ¢ TOKOM. OnbIT Opcrena. BzaumoieiicTBre MpOBOHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuia JlopeHua, e€ MoAyJib U HarpaBiieHUE. JIBUKEHHUE 3apsKEHHOM YacTULIbI
B OJTHOPOJIHOM MarHUTHOM mnoJjie. Pabora cuisl Jlopenta.

SIBiieHME DNEKTPOMAarHUTHOW HMHAYKUMHU. [IOoTOK BekTOpa MAarHUTHOMU
WHIYKIWAHA. OJEKTPOJABMKYIIAs CUJIa HHAYKUMM. 3aKOH AJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnekTpuyeckoe mnoJie. ODNEKTPOJBMAKYyIIas CHJIA HUHAYKIHU B
MPOBOJHUKE, IBHXKYIIEMCS IMOCTYIIATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBwiio Jlenna.

NupaykTuBHOCTB.  SIBIEeHME CAMOMHIAYKIMHU. ODJIEKTPOABIXKYIAS  CHUJa
CAaMOWHIYKIIUH.

DHeprus MarHUTHOTO TMOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4YecKkne YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHBIC
MAarHMuThbl, 3JICKTPOMArHUTBI, DSJICKTPOJABUIATENb, YCKOPUTEIM 3JIEMEHTapPHBIX
YaCTUIl, THAYKIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE NEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIuHMM UHAYKIIMU MAarHUTHOTO TOJIS.

B3aumopenicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PIEKTPOMArHUTHON MHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTh AJIEKTPOJBUKYIIEH CHJIbI MHAYKIIUA OT CKOPOCTH HM3MEHEHMS
MAarHMTHOTO MOTOKA.

SIBrieHME CAaMOVHIYKITUH.

Vuenuueckuii akcnepumenm, 1abopamopuvle pabomeol

N3yyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanue nercTBUS MOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUA 3JIEKTPOMAarHUTHOW UHTYKIIHMH.

Pa3gen 5. Kojed0anus u BOJITHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONE€OAHUS

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUS.
["apmonnyeckue konebanus. Ilepuon, wacrora, ammintyna u (dasza KoseOaHUM.
IIpy>xuHHBI MasgTHUK. MaTeMaTU4EeCKUM MAasATHUK. YPaBHEHHUE TapMOHUYECKUX
konebanuii. [IpeBparienue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOMHBIE JJICKTPOMArHUTHBIE KOJieOaHUS B
UJCATBHOM KOJIEOAaTEeIbHOM KOHTYpE. AHAJIOTMS MEXKIYy MEXAaHHUYECKUMHU U
ANEKTPOMArHUTHIMU KoseOanusimu. @dopmyna Tomcona. 3akoH coXpaHEHUs
SHEPIUU B UJ€ATBHOM KOJIE0AaTEIbHOM KOHTYpE.

[IpeacraBnenne o 3aTyXawIIMUX KojeOaHUsAX. BbIHYKIE€HHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHyKeHHbBIE 3JIEKTPOMarHUTHbIE KOJIEOaHMsI.

Ilepemennbiii  TOok. CHHyCOMAAQIBbHBIA IEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIUTYJHOE M JECHCTBYIOIIEE 3HAYEHUE CHIIBI TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U NOTPEOSICHHE DIEKTPUUECKON
SHEPIruM. DKOJOTUYECKUE PUCKU TNPU MPOU3BOJACTBE AIEKTpodHEprun. KymnbpTypa
UCIIOJIb30BAaHUS AJEKTPOIHEPTHH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpPOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: DIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TUHUU 3JEKTpOINepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojaeOaTeIbHONW CHCTEMBI (MPY>XUHHBIN WU
MaTE€MaTUYECKUI MASITHUK).



Habmronenne 3aryxarommx KojieOaHHi.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJICOaAHUH.

Hab6nronenue pesonanca.

CB0OOAHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIbI TOKA M HANPSDKEHUS OT BPEMEHHM) ISt
AIIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu mocinegoBaTENbHOM COEAWMHEHUWH PE3UCTOpA, KaTyIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb IMHUY AJIEKTPONEPEAaUH.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

UccnenoBanre 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJICOAHUHN rpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne nepeMEHHOr0 TOKA B IIEMH U3 MOCIEI0BATEILHO COCTMHEHHBIX
KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMACHUMHbBLE 60JIHbL

MexaHuueckue BOJIHBI, YcIOBHS pacnpoctpanenus. Ilepumon. CkopocTh
pacrpocTpaHeHuss W JJIMHA BOJHBL. [lomepeuHble W NOPOJOJIBHBIE  BOJIHBI.
WNuTtepdepenuus u Auppakiums MEXaHUYECKUX BOJIH.

3Byk. CkopocTth 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI M3JyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentaius BektopoB E, B, V B snexrpomaruutHoil BosnHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MpPEJIOMJICHUE, MoJspu3aius, 1udpaxuus,
uaTepdepenims. CKopocTh dJEKTPOMArHUTHBIX BOJIH.

[IIxana >J1€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIBI pagnOCBsI3U U TeNeBUAeHUsA. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuyeckre yCTpPOMCTBa W TNPAKTUUECKOE MPUMEHEHHE: MY3bIKaIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTHKAa B TEXHUKE W MEAMIIMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Koneob:mromieecs Te10 Kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue untepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHa C aMIUIMTYIO0N U
4aCTOTOM KOJIeOaHUM.



HccnenoBanre CBONCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpPaKEHHUE,
npesioMJIeHUe, Mosipu3anus, AMPppaKuus, MHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMosMHENHOE pacnpoCTpaHEHHWE CBETa B
OZHOpOJHOM cpene. JIyd cBera. ToUeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHBI OoTpaxkeHus1 cBera. [locTpoeHune nuzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOGCOIOTHBIN MMOKAa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroja IMOIHOTO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cBeta. LIBer.

Colupatomue 1 pacceuBaronue JUH3bL. ToHkas muH3a. DokycHoe paccTosiHue
U ONTHYECKas CHjla TOHKOW JuH3bL. [locTpoeHne n3olOpaxkeHuil B cOOMpPAOIINX U
pacceuBaromux JuH3aX. DOpMysia TOHKOM JUH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTHA T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. WuTtepdepenumss cBera. KorepeHTHbIE HCTOYHHUKH.
YcnoBus HaOII0ICHUS] MAKCUMYMOB U MUHUMYMOB B UHTE€P(DEPEHITMOHHOM KapTUHE
OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HMudpaknusa cBeta. JudpakuuonHas pemérka. YcCloBUE HaOIIOJEHUS
[JIABHBIX ~MAaKCMMyMOB TIpM  MaJlEHUHM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapuszanus ceera.

TexHndeckne YCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapaTr, NPOCKIIMOHHBIA amnmapaTr, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEHIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpsiMmonuHeiHOE pacpOCTPAHEHUE, OTPAKEHUE U TPEIOMIICHUE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHoe BHyTpeHHEE oTpaxkeHne. Moienb CBETOBOA.

NccnenoBanue cBOMCTB N300paKeHU B TUH3AX.

Mopenu MuKpocKomna, TeJIeCKona.

Habnronenue natepdepeHnu crera.

Habnronenue audpakiuu ceera.

Habmronenne nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekTpa ¢ MOMONIbI0 TUGPAKIIUOHHON PEIETKH.

Habnronenue nonsipuzanuu cBera.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomol



N3mepenue nokazaTensi NpeJoOMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB M300paKE€HUI B TMH3AX.
Habmronenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI CHIENUATIbHON TEOPUH OTHOCUTEIBHOCTH
I'paHuIBI MPUMEHUMOCTH KJIACCUYECKON MeXaHHUKHU. [IocTyaTsl cnenmansHON
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETAa B BAKYyyME,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.
OTHOCUTEIBLHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHHM M COKpPAIlCHUE
JUIMHBI.
DHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl C YHEPTUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIBl. DHEPTHS
MOKOSI.

Paznen 7. KantoBas ¢pusuka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonbl. Dopmyina [linanka cBsi3u 3Hepruu (HOTOHA C €ro YaCTOTOW. DHEPT U U
UMITYJIbC (POTOHA.
OtkpeiTre u uccnegoanue porodddexra. Onbitel A. I'. CroneroBa. 3akoHbI

dboroaddexra. YpaBuenue OuHmTeHa s dororddekra. «KpacHas rpanuiiay
dhoroaddexra.

JlaBnenue ceeta. OnbiTel I1. H. JIeGenena.

XUMHYECKOE JICCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA W MPAKTUUYECKOE MpPUMEHEHHUE: (HOTOIIEMEHT,
(dboTonaTumk, coiHEUHas OaTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®oTo3(heKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeNIHETO GhoTod¢deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHHIO a -9acTHIl.
Ilnanerapnas moxaens aroma. Iloctynatel bopa. M3nydeHue W MOTJIOUICHUE
(hOTOHOB TpH MEpexojJe aroMa C OJHOTO YPOBHSI SHEpPruu Ha JApyro. Bumwl
criekTpoB. CIEeKTp YPOBHEM 3HEPTrUU aToMa BOJIOPO/Ia.

BonnoBeie cBoricTBa yactuil. Bonubl e bpoitns. KopryckyisspHO-BOJIHOBOM
Ty aju3M.

CnoHTaHHOE M BBIHYKJICHHOE H3JTyUYCHHE.

TexHuyeckre yCTpOHMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI J1a3epa.

Habmionenue nuHeHvaThiX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

Habmronenue nuHe9aToro cekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKpeITHE
paaunoaktuBHOCTH. OnbITHI Pe3epdopna no onpeneneHuto coctaBa paalioakTUBHOTO
w3nyuenus.  CpoiictBa  anbda-, Oera-, ramMma-uziydeHus.  BriusHue
PaaIMOAaKTUBHOCTU HA KUBBIE OPTAHU3MBL.

OTtkpeiTHEe TpoTOHa M HeWTpoHa. HykionHas moznens sigpa I[eiizenOepra-
NBanenko. 3apsn siapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbsda-pacnaz. DJNEKTPOHHBIH M TO3UTPOHHBIN Oera-pacman. [amma-
U3JIly4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3U HYKJIOHOB B sqpe. SAnepHbie cuibl. Jlepext maccel sapa.

S nepHble peakuuu. JleneHrue u CUHTES sIEp.

Anepnsiit peaktop. TepMmosimepHbiii cunTe3. [IpoOreMbl U TEpCHEKTUBHI
AJIEPHOM SHEPTETUKU. DKOJOTMYECKHUE ACIIEKTHI IAEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTto1b1 HaOJIOIEHNS U PETUCTPALIUN FJIEMEHTAPHBIX YACTHII.

®dyH1aMeHTaJIbHbIE B3aUMOJAEHCTBUA. EMUHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHuyeckue yCTpoOMCTBA M IMPAKTHUYECKOE NPUMEHEHUE: JO3UMETP, KaMmepa
Buiibcona, simepHbiit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CuéTunK MOHU3HUPYIOIINUX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie padbomul

HccnenoBanne TpeKoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

Otansl pa3BUTUSA acTpOHOMUH. [IpuKknagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUM.

Bun 3Bé3mnoro Heba. Co3Besnus, sipkue 3BE3IbI, IUIAHETHI, MX BUIAMOE
JBIDKCHHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTb. McrtouHuk sHeprum CoiiHIIA U 3BE3.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpajdbHBIA Kiacc -
CBETHMOCTB». 3BE3IbI TJIABHOM MOCJIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca -
CBETHMOCTbB» JJIs 3BE3/ IJIABHOM MOCIIEI0BATENbHOCTH. BHyTpeHHEE CTpOoeHUE



3B€311. COBpEMEHHBIE MPEACTABICHUA O MPOUCXOKACHUU U 3Botounu CoyHIA U
3BE3]1. DTaIbl )KU3HU 3BE3.

Mneunsiii IlyTe - nama ['amaktuka. Ilonoxxkenne m nBuxenue CosiHIA B
lNanaxktuke. Tunsl ranaktuk. Paguoranmaktvku u kBasapbl. YEpHBIE ABIPHI B sIpax
TJIAKTHUK.

Bcenennas. Pacmmipenne Bceenennoii. 3akon Xa66sa. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoid. MertaranakTuka.

Hepeménnble mpoOiaemMbl aCTPOHOMHUHU.

Yuenuueckue nabnrooenus

HabGmronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN ISl ONPE/IEIeHUS MOJ0XKEHUsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpPHOro MOJylmIapus U IpKUE 3BE3/bI.

HabGmronenus B Teneckon JlyHsl, minanet, Miteunoro Ilytu.

Oobo01maroiiee NOBTOPEeHUE

Ponb ¢u3uku © acTpOHOMHUHM B IKOHOMHYECKOM, TEXHOJIOIMYECKOM,
COLIMAJIBHOM M 3TUYECKOU chepax NeaTeTbHOCTH YEJI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUH B COBPEMEHHOUN HAyYHOU KapTHHE MHUPA, POJIh PU3NUECKOU TEOPUHU B
(GbopMHpPOBaHUU NPEICTABICHUN O (PU3UUECKON KapTHUHE MUpPA, MECTO (PU3HUYECKOU
KapTHUHBI MHUpa B 00ILIEM psITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTaBICHUN
O MPUPOJE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
Y4ETOM COIEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M € KypcaMM MAaTEMaTHKH,
OHOJ0THH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nousimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHHE, HAy4YHbId (akT, rumnore3a, (u3nyUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelIeHUE CUCTEMBI YPABHEHUN, TPUTOHOMETPUUECKUE
(GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M HMX MPOEKIHMH HAa OCH KOOPAWHAT, CJIOKEHHE BEKTOPOB,
MIPOU3BO/IHBIE JJIEMEHTAPHBIX (DYHKIMI, NpPU3HAKK TOA00MS TPEYyroJbHUKOB,
onpeieNIeHUE IOMAIU TIOCKUX GUryp u o0bEMa Tel.

buonocus: snextpuyeckue SBICHHS B JKUBOM NpUpOJE, KoJeOaTeIbHBIC
JBW)KCHUS B KUBOW MPUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOM NMPUPOAE, ACHCTBHE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAINIMYECKON PEIIETKH, CIIEKTPATIbHBIN

aHaJIn3.



l'eocpagpua: ~MarHUTHbIE TOJIOCa 3€MJIM, 3aJIeKH MArHUTHBIX PYII,
boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJICKA3aHUE 3eMJIICTPSICEHUH.

Texnonocus: NWHUM JIEKTpPOIIEpeIayd, FeHepaTop MEPEMEHHOTO TOKa,
3JIEKTPOJIBUTATENb, UHAYKIIMOHHAS M€Yb, pajap, paaAuonpuéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neub, mpOCKIIMOHHBIN arapar, BOJJOKOHHAS ONTHKA,

coJIHEYHas Oarapes.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune ydeOHOoro mnpeamera «®du3nMka» HAa YPOBHE CPEIHETO OOIIETO
obOpazoBanus (0a30BbIi yPOBEHB) JOJDKHO OOCCIEUYUTH JTOCTHIKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSI y4eOHOTO npenMeTa «Du3nKay JOJKHBI
OTpaXaThb TOTOBHOCTb M CIOCOOHOCTH OOYYarolMUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTpPEHHEH TMO3ULMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXIEHHI, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTrO OOIIEeCTBA, PACHIMPEHUE >KU3HEHHOTO
OMbITA M OIbITa JEATEILHOCTH B MPOLIECCE peain3allii OCHOBHBIX HAMpaBIICHUN
BOCIUTATEILHOUN AESITEIHLHOCTH, B TOM YUCJIE B YaCTH:

1) rpakaaHcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOU TIO3UIIMU 00YUaIOMIErocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOT0 OOIIECTBA;

OPUHATUHE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKUX U
JEMOKPATHUYECKUX LIEHHOCTE;

TOTOBHOCTh BECTU COBMECTHYIO AESTEIRHOCTh B HMHTEpPECAX TPAXKIAHCKOTO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHu3allny;

YMEHHE B3aUMOJEHCTBOBATh C COLUAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOM I€ITEbHOCTH;

2) MATPHOTHYECKOT0 BOCHUTAHMS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UJICHTUYHOCTH,
NaTpUOTU3MA,

LIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PUBUKU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHNS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
NESITENILHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO Oy IyIIEro;

4) 3CTeTHYEeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYasi 3CTETUKY HAyYHOT'O TBOPYECTBA,
npucyiero Gu3n4eckoil Hayke;



5) TpPyaoBOro BOCIIMTAHHSA:

UHTEPEC K Pa3Iu4HbIM cepaM MNpodecCHOHAIBHOU NEeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MUKOW U TEXHUKOM, YMEHUE COBEPIIaTh OCOZHAHHBINA BHIOOD
Oynyuieit mpodeccun U peanru30BbIBaTh COOCTBEHHBIC JKM3HECHHBIC ILJIAHBL;

TOTOBHOCTh M CITOCOOHOCTh K O0Pa30BaHUIO M CaMOOOPa30BaHUIO B 00IaCTH
(U3HUKY HA TPOTSHKEHUN BCEH KU3HH,

6) IKOJOrMYEeCKOro BOCTIMTAHMA:

c()OPMHUPOBAHHOCTh HKOJOTHYECKON KYyJIbTYpbl, OCO3HAaHUE TIJI00ATBLHOTO
XapaKkTepa SKOJOTUIECKUX TTPOOIeMm;

IJJAHUPOBAHUE U OCYLLIECTBJICHHUE JEUCTBUU B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS 1IeJIeld YCTONYMBOIO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHre OImbITa JACSITEIBHOCTH HKOJOTUYECKON HampaBJI€HHOCTU Ha
OCHOBE UMEIOIIUXCS 3HAHUH TI0 (PU3HUKE;

7) MEeHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NUECKON HAYKU;

OCO3HAaHHE IIEHHOCTHM HAy4YHOW [JEeATEIbHOCTH, TOTOBHOCTH B IIPOILECCE
M3y4deHHs (PU3UKHU OCYIIECTBIISATH MPOEKTHYIO U UCCIE0BATEIbCKYIO JIEATEIbHOCTD
WH]JIUBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jjoruueckue qelcTBUA:
caMOCTOsITeIbHO  (OpPMYJIUPOBATh W aKTyaJM3UpOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNsATh WENU NEATEIbHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUH UX
JIOCTHKECHMUS;
BBISIBIIATH  3aKOHOMEPHOCTH W TNPOTHBOPEYUST B  pPacCMaTpUBAECMBIX
(hbU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIAH PEHICHUS MPOOJIEMbl C YYETOM aHAIHM3a HMEIOITUXCS
MAaTEPHUAJIbHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEeJISIM, OLIEHUBATh PUCKH MOCIICICTBUI €SI TEIbHOCTH;
KOOPAMHUPOBATH U BBIMOJIHATH pa00OTy B YCIOBUSX PEABHOTO, BUPTYAIBLHOIO
1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HCHHBIX ITPOOIIEM.
ba3oBble ucciieoBaTe/IbCKHe JIeiiCTBUA.
BJIaJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHSTHUAMU W METOJaMU
(bu3NYeCcKOi HayKH;



BJIa/I€Th HABBIKAMU yUEOHO-UCCIIEJOBATEIBCKOM U MPOEKTHON 1€ATEIbHOCTH B
00nacT (PU3MUKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY MOUCKY
METO/IOB pEILICHUs 3aay (PU3NYECKOrO COAEPKAHMS, NPUMEHEHUIO PA3THYHBIX
METO/I0B IT03HAHMS;

BJa/JE€Th BUAAMU JESATEIBHOCTH IO TMOJYYEHUIO HOBOI'O 3HAHHUA, €ro
MHTEpIpETAalny, IpeoOpa3oBaHUI0 M NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX
CUTYalUsX, B TOM YUCIIE IPU CO3JJaHUH Y4eOHBIX IPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBA3M U AaKTyaJlM3UpOBATh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOUTh apryMEHTBI JJI JOKa3aTeIbCTBAa CBOUX
YTBEPKICHUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh IIOJYyYEHHBbIE B XOJE pELIEHUS 3aJaud  pe3yjbTarhl,
KPUTUYECKHU OLEHUBATH MX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBHSIX;

CTaBUTh W (POPMyIHpPOBAaTH COOCTBEHHBIC 3aladyud B 00pa30BATEIHHOU
JESITeIbHOCTH, B TOM YHCJIE TIPU U3YUEHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

yMETh TNEPEHOCUTh 3HAaHMS 1O (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OpPUTrHHAIbHbIC OAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 337a4H, 1Oy CKAIOIINE albTEPHATUBHBIEC PEILICHUSI.

Pabora ¢ uHpopmanmei:

BJIQJIETh HaBbIKAMH IOJy4YeHUs MH(pOpManuu (PU3UUYECKOTO COJEpKaHUS U3
MCTOYHUKOB pAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISATh IOMCK, aHAJU3,
CUCTEMATH3alMI0 U HMHTEPIpETalrio MH(OpMaLUU pa3IudyHbIX BHUIOB U (HOpM
IpEICTaBICHNUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALINH;

UCIONIB30BAaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTMHA B PEIIEHWU KOTHUTHUBHBIX, KOMMYHHMKAaTHUBHBIX M OpPraHU3allMOHHBIX
3aJa4 ¢ co0JII0/IeHuEM TpeOOBaHUM 3PrOHOMMKH, TEXHUKH 0€3011aCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M OITUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30IaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOr0 COJEpKaHUs B Pa3IU4HbIX (opmarax ¢
y4€TOM Ha3HauYeHUs MH()OpPMAIMK U LIEJICBON ayIUTOPUH, BHIOHpAsi ONTUMATbHYIO
(bopMy npeAcTaBIeHUS U BU3yaIU3alIUH.

KoMmyHnKkaTuBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe e CTBUS:
OCYIIECTBIIATH OOIIEHUE Ha YPOKaX (PU3UKHU U BO BHE-YPOUHOU NESITEIHLHOCTH;



pacrio3HaBaTh MPEANOCHUIKA  KOH(IMKTHBIX CUTyalldd W CMATYaTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAWBUIYAJIBHOMN
paboTHI;

BBIOMpaTh TEMaTHUKy W METOJBl COBMECTHBIX JEHUCTBUH C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXIOr0 YJIeHa KOJIJIEKTUBA;

MPUHUMATh L€ COBMECTHOW  JEATEIIbHOCTH, OpPraHUu30BBIBATH U
KOOPJIMHUPOBATh JICHUCTBUS MO €€ JOCTHXKEHHIO: COCTaBJISATh IUIAH JCUCTBUH,
pacrpenensaTh poJi ¢ Y4€TOM MHEHUH YYacTHUKOB, OOCYXJaTh pPE3yIbTaThbl
COBMECTHO pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa U KaXKJ0T0 YUYACTHUKA KOMAaH/bl B OO
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

[pejaraTb HOBBIE IIPOEKThI, OLICHWBATh HJIEU C IIO3ULWHA HOBHU3HHBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYAIHSX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

PerynisiTuBHbBIE YHMBepcaJbHble Yy4eOHbIE e CTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBISATH MO3HABATEIbHYIO JEATEIBHOCTh B 00JACTH
(U3MKM M acTPOHOMHUH, BBIBISATH HPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3a]1a4M;

CaMOCTOSITEJILHO COCTABJIATh IUIAH PELIEHUS PACUETHBIX M KAaueCTBEHHBIX
3aJ1a4, IJIaH BBIIIOJHEHUS IPAKTUUECKON paboThl C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM;

paciupsTh paMKH y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX [IPEANIOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOpP, AapryMeHTHUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a pelIeHue;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

ciocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO SPYIUIUU B 00JacTu
(u3MKH, TOCTOSTHHO NOBBILIATh CBOM 0Opa30BaTENbHBINA U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAallMsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJa/J€Th  HaBBIKAMU  [I03HABATEIbHOW  pe(dJeKcCuu Kak  OCO3HAHMS
COBEpILIAEMbIX JCHCTBUH M MBICIUTENbHBIX MPOLIECCOB, HMX pE3yJbTaTOB U
OCHOBaHUM;



UCTIONB30BaTh MPUEMBI PEIICKCUH JJI OIEHKUA CHUTYyaIlH, BRIOOpa BEPHOTO
pEIICHMUS;

yMETh OIICHWBAaTh PUCKA M CBOEBPEMEHHO NPUHUMATH PEIICHUS IO WX
CHIDKCHUIO;

NPUHUMATh MOTHBBI M aprYMEHTHl JAPYTHX TMIPH aHAIW3€ pPE3yJIbTaTOB
TESITENbHOCTH;

NPUHUMATH Ce0sl, MTOHUMAst CBOU HEJOCTATKH M JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apryMEHTHl JPYTHUX TPU aHAJIN3€ pPe3yIbTaTOB
JESITENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIUOKH.

B mporiecce nocTmkeHNs TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBI IO
dbu3uKke U YpPOBHS CpEIHEro oO0miero oOpa3oBaHus Yy OOydYaromuxcs
COBEpUICHCTBYETCS HMOIIMOHAIILHBIN UHTEJICKT, IIpeANoIararoImii
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CITIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUSI PA3BUTHsI COOCTBEHHOW AMOITMOHAILHOMN Chephl,
OBITh YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHMSI, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aJanmTHPOBAaThCA K
AMOITMOHAILHBIM U3MEHECHHSM H TIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKJIIOYAIOIICH CTPEMIICHHE K JOCTIKCHHIO LETU U
yCcrexy, ONTHMH3M, WHHUIIMATHUBHOCTh, YMEHHE JEUCTBOBATh HCXOAS M3 CBOUX
BO3MOXHOCTEM;

OMIIATUH, BKIIIOYAIONMIEH CIIOCOOHOCTh MOHUMATh SMOITMOHAILHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 TIPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTH K COYYBCTBHUIO
U COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOINX CITIOCOOHOCTH BBHICTPAMBATH OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peiiaTb KOHPIHKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K xoniy o0yuenust B 10 kiacce nmpeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojib U MeCTO (U3UKKA B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOUN JACATEIBbHOCTH JIOAEH;

YUYUTBHIBATh TPAHUIBl NPUMEHEHUS W3YYCHHBIX (DU3NYECKUX MOJIETICH:
MaTepuajibHas TOUKa, MHEpIMaIbHasl cCUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO,
WJICAIbHBIN Ta3, MOJEIA CTPOCHHS Ta30B, KUAKOCTEN U TBEPIBIX TEJ, TOYCUHBIN
ANIEKTPUUYECKUH 3apsi/l IPU PeIIeHUH PU3NUECKUX 3a]1a4;



pacrio3HaBaTh (pU3UYECKHE SBJICHHS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSPHO-KMHETUYECKOM TEOPUH CTPOEHHUS BEIIeCTBA M
ANIEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIUHEUHOE
JBIDKEHUE, CBOOOJHOE TAJEeHUE TeJ, JABMKCHHE 10 OKPYXXHOCTH, WHEPIHS,
B3auMojiericTBre Teu, MudPy3us, 6pOyHOBCKOE TBUKEHUE, CTPOCHHE KUIKOCTEH U
TBEPIBIX TEJ, U3MEHEHUE O00BEMA TEJ MPHU HAarpeBaHUM (OXJIAKJICHHUH), TEIJIOBOE
paBHOBecCHE, HCIapeHue, KOHJEHCAIMs, IUIaBJICHUE, KPUCTA/UIM3alus, KUIIEHUE,
BJIQYKHOCTh BO3J/1yXa, IMOBBIIICHHUE JIABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCY/JI€, CBSI3b MEXK/y IMapaMeTpaMu COCTOSIHUS ra3a B U30IPoIeccax, dJIEKTpU3alus
TE€JI, B3aUMOJECUCTBUE 3aPAJIOB;

OMHUCHIBATh MEXAaHWYECKOE JIBIDKCHHE, HUCMOJb3ys (PU3MYECKHUE BEIUYHHBI:
KOOpAWHATa, IyTh, MEPEMEIICHUEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Tejla, KUHETUYECKasi SHEpPrus, MOTCHIMAIbHAsl SHEPrusi, MeXaHU4YecKas
paboTa, MexXaHMYeCKas MOIIHOCTb, IPHU ONHUCAHWU TPABUILHO TPaKTOBAaTh
(U3UYECKUI CMBICT HCIOJB3yEMbIX BEJIWYWH, HUX OO0O3HAUYCHHUS W €IUHHILBI,
HaxoJUTh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (DU3WYECKYIO0 BEIIMYHUHY C JPYTUMHU
BEJIMYMHAMH;

OMHUCHIBATh M3YYEHHBIE TEIUIOBBHIE CBOICTBA TE€JI U TEIUIOBBIC SIBJICHUA,
UCIIONB3Ysl (PU3MYECKHME BEJIMYMHBI: JIaBJICHUE Ta3a, TeMIleparypa, CpeIHss
KMHETHYECKasi SHEPTrUs XaOTHUECKOI0 ABMKEHHUS MOJEKYJ, CpeAHEKBaJpaTHUdHas
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HHEprus, pabora rasa,
KOd(PUIIMEHT TOJIE3HOTO JICUCTBUSI TEIJIOBOTO JIBUTATElNs; IPU OIMHUCAHUU
NpPaBWIbHO TPAKTOBATh (DU3UYECKUM CMBICT HUCIOJIB3YEMbIX BEJIUYMH, UX
0003HaYECHUS W CIWHMIBI, HAXOJUTh (OPMYJIBI, CBS3BIBAIOIINEC JTAHHYIO
(UBUYECKYIO BETUYUHY C APYTUMU BEJIIMUUHAM;

OMUCHIBATh U3YUYEHHBIC DJICKTPUUYECKUE CBOMCTBA BEIIECTBA U JIEKTPUUCCKUE
sBJICHUST (IIPOIIECCHI), UCTOJIb3YSl (PU3UUECKUE BEJIIMUUHBI DJICKTPUUYECKUM 3apsi,
AJIEKTPUYECKOE TOJIe, HAMPSHKEHHOCTH MOJISI, MOTEHIIMA, PA3HOCTh MOTEHIIMAJIOB;
IpU  ONHCAaHWW TIPAaBUJIBHO TPAKTOBATh (PU3MUYECKUM CMBICT HCIIOJIb3YEMbBIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIILI; YKa3biBaTh (POPMYJIbI, CBSI3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO0 BEJIUUUHY C IPYTUMHU BEJIMUUHAMM;

aHaJTM3UPOBATh (DU3NUYECKUE TMPOIECCHl U SIBJICHUS, UCIOJIB3Ys (PU3HUECKUE
3aKOHBI M MPUHIUIILL: 3aKOH BcemupHoro Tsrotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHHUsI MEXaHUUECKOM SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHIIUIT
CYyHEepHO3UIIUA CHJI, TPUHIIUII PaBHOINpPABUS HWHEPUHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYIO0 TEOPHIO CTPOCHUS BEIIIECTBA, Fa30BbIC 3aKOHBI, CBSI3b
CpeHEeN KWHETUYECKON SHEPruu TEIUIOBOTO JIBMXKEHHUS MOJIEKYJI € aOCOJIIOTHOM
TEMIEpPAaTypol, MEepBbII  3aKOH  TEPMOJAMHAMHKH, 3aKOH  COXPaHCHHS
AIEKTPUYECKOTO 3apsjia, 3aKkoH KyioHa, mpu 3ToM pa3iaudaTh CIOBECHYIO



(bOpMyYTUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSCHATH OCHOBHBIC MPUHITUIIBI ICHCTBHS MAIIIUH, TPHOOPOB U TEXHUIECKUX
YCTPOWCTB; pa3inyaTh yCJIOBHs MX 0€30MaCHOTO MCIIOIh30BAHMS B MTOBCEIHEBHOM
KU3HH,

BBITIOJIHATD AKCIIEPUMEHTHI 10 MCCIENOBAHUI0 (DU3UYECKUX SIBICHUN U
IPOLIECCOB C KCIOJB30BAHMEM NPSIMBIX U KOCBEHHBIX HM3MEPEHUH, MPHU 3ITOM
dbopmynupoBaTh podiieMy/3aady U TUIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEATI0KEHHOT0 000PYI0BaHMs, IPOBOIUTH OIBIT U (HOPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHHsI M HCIOIbh30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUM;

WCCJIENOBATh  3aBUCUMOCTH  MEXAY  (U3HUECKUMH  BEIUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCUpPOBATH Pe3yJbTaThl OJYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIUYHMH B BUJIE
TabIuUIl U TPaUKOB, /IeTaTh BEIBOJBI MO Pe3yJIbTaTaM UCCIETOBAHUS;

co0moaTh mpaBuia 0e30MacHOro TpyJa MPH MPOBEIECHUU HCCIEIOBAHUMN B
paMKax y4yeOHOro »JKCIIEpUMEHTa, Y4YeOHO-UCCIEAOBATEIbCKOM U IMPOEKTHOMN
JESTEHPHOCTA C HCIOIH30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U JIaOOPaTOPHOTO
o0opyI0BaHUS;

pemaTh pacu€THBIC 3ajlaud C SBHO 3aJaHHOM (PU3MUECKON MOJIeNbIo,
UCTIONB3YS (PU3UYECKHUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHalM3a YCIOBHS 3aa4n
BBIOMPATh (PU3MUECKYIO MOJIEIb, BBIJACHATh (U3HUUECKUE BEITUYUHBI U (HOPMYJIBI,
HEeoOXoUMbIE i €€ peIleHHUs, MPOBOIUTh PACUETHI U OIEHUBATH PEATBHOCTH
MOJIyYeHHOT'0 3HAYCHHS (PU3NUECKON BEJIMYUHBI,

peliaTh Ka4eCTBEHHBIEC 33/Ia4M: BBHICTPAUBAThH JIOTUYECKU HEIIPOTHBOPEUUBYIO
LENOYKY PpacCy’KICHH C OMOpONl Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH WU
(dbu3nYecKue SIBICHUS,

UCII0JIb30BaTh MPHU PEUICHUH YUEOHbIX 3a/1a4 COBpEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUM I TOUCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALUU U TPEACTABICHUS
y4eOHOM W Hay4YHO-NONYJIApHOH uWHGOpPMAIMK, TOJYYEHHOW W3 Pa3IudHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIyIaeMyI0 HH(POPMAIIHUIO;

PUBOJIUTH TIPUMEPHI BKJIa/Ia POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3MKE B TIOBCETHEBHOM JKU3HU JIJIS
oOecrieueHust 6€30MaCHOCTH MPU OOpAIEHUH C MPUOOPaMU U TEXHUIECKUMU



YCTPOMUCTBAMM, JJII COXPAHEHUS 3[0POBbSI U COOJIOJEHUS HOPM 3IKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAKOLIEH Cpelie;

paboTaTh B TpYIIE C BBHINIOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PAa0OTy TPYNIBI, PAMOHAIBHO PACHPENEIsaTh OOS3aHHOCTH W
IJIAHUPOBATh JIE€ATEIbHOCTh B HECTAHJAPTHBIX CUTYallMsSIX, aJI€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pacCMaTpUBaeMOi TPOOIEMBI.

K koHiy oOydenus B 11 kjiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW NESITEIBbHOCTH JIFOJEH, LEIOCTHOCTh U €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI MPUMEHEHUS] U3YYCHHBIX (PU3NUECKUX MOJIEIICH:
TOYEUHBIA IEKTPUUECKUN 3apsif, JIyd CBETA, TOUYEUHBIM UCTOUYHUK CBETA, siACpHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa MPH peuieHuu (U3HUUECKUX
3a/ay;

pacro3HaBaTh (U3UYECKHUE SIBJICHUS (IIPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKA U KBAHTOBOW (DPM3HMKU: AJIEKTPHUECKAs TIPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKAa, B3aMMOJICHCTBUE
MarHuTOB, OJJIEKTPOMAarHUTHas WHAYKIUSA, JEHCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBWXKYILIUHCS 3apsif, AJEKTPOMATrHUTHBIE KoJieOaHUs |
BOJIHBI, TPSMOJUHEMHOE pPACIpPOCTPAaHCHUE CBETa, OTPAKCHHE, MPEIOMIICHUE,
untepdepenius, audpakuus W TONSpU3alUMs  CBETa, JMCIEPCUS  CBETA,
dboToanekTpudeckuii d3hPext (poTodPdeKT), CBeTOBOE NaBICHUES, BO3HUKHOBESHHE
JUHEWYaToOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAs
PaauOaKTUBHOCTE;

OMUCHIBATh M3y4YCHHBIE CBOMCTBA BeIIECTBAa (DJICKTPUYECKUE, MATrHUTHBIC,
ONTUYECKHUE,  DJIEKTPUUECKYI0  MPOBOJUMOCTH  PA3IMYHBIX  Cped) H
AJIIEKTPOMArHUTHBIE SIBJICHUS (TIPOIECCHI), HCMONb3ysl (DU3UYECKHUE BEITUYNHBI:
AIEKTPUYECKUIN 3apsAll, CUJIa TOKA, BJIEKTPUYECKOE HANPSKEHUE, AIEKTPUUYECKOE
COTIPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, DJEKTPOABIKYIAs cuiia, paboTa TOKa,
WHIYKIUST MarHuTHOTO TONs, cwia Awmmepa, cwia JlopeHiia, WHIYKTUBHOCTh
KATYILIKU, DHEPTUsl SJEKTPUUYECKOI0 U MArHUTHOTO TIOJIEM, MEepHoJI U YacToTa
KojeOaHnii B KoJieOaTeIbHOM KOHTYpE, 3aps] W CWjia TOoKa B MpOIecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHU#, (POKYyCHOE paccTosiHue W
ONTHYECKasl CWjia JIMH3bI, NPU OMHCAHWU TPABUIHHO TPAKTOBATh (DU3UUYCCKUIA
CMBICJI UCIIOJIb3YEMbIX BEIMYHMH, UX 0003HAYEHUSI U €IMHUIIbI, YKAa3bIBATh ()OPMYJIHI,
CBSI3BIBAIOIINE JaHHYIO (PU3NUECKYIO BEIMUUHY C IPYTUMH BETUUUHAMU,



ONHUCBHIBATh H3YYEHHBIE KBAHTOBBIC SIBJICHUS M IPOLECCHI, HCIOJIb3Ys
(bu3nYecKue BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJWMHA BOJHBI U
4acTOTa CBETA, SHEPrUsi U UMIYJbC (OTOHA, NEPUOJ MOJTypaclaia, SHEPTUs CBA3H
aTOMHBIX SIIep, TPU OIMCAHUU TMPABWIBHO TPAKTOBATh (U3UYECKUN CMBICI
UCIOJIb3yeMbIX BEJIUYHMH, MX OOO3HAUEHUS U E€IWHHUIIBI, YKa3biBaTh (HOpMYIIbI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYIO BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAaUCHHE (PU3NUECKON BETUYNHBI;

aHANM3UPOBaTh (PU3MUYECKUE MPOLIECCHl U SABJICHUS, UCHOIb3YsS (PU3NUYECKHE
3aKOHBl U MPHUHLMIMBL 3aKOH OMa, 3aKOHBI MMOCIEA0BATEIBHOIO U NapalIeIbHOTO
COEOUHEHUSI TMPOBOJHUKOB, 3akOoH Jlxoyns-JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJIMHENHOIO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHHE ODiHImITeHa st (hoTodddekra,
3aKOH COXPAHEHUs SHEpPIHH, 3aKOH COXPAHEHUs HMMIIYJIbCa, 3aKOH COXpPaHEHHUS
AIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHWs MacCOBOrO 4Mcia, mocryiarsl bopa,
3aKOH paJUOaKTHUBHOIO pacraja, MpH 3TOM Pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCIOBUS (TpaHUIbl, OOJIACTH)
PUMEHUMOCTH;

OINPEJENSATh HAITPABJIECHUE BEKTOPA MHAYKIIMM MAarHUTHOTO NOJII IPOBOJHUKA C
TOKOM, CUJIbl AMrepa u cuiibl Jlopenna;

CTPOUTh M ONHUCHIBATH H300pa)K€HHE, CO3aBa€MOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OJKCIIEPUMEHTHl 10 UCCIEIOBAHUIO (PU3NYECKUX SBICHUU H
IPOLIECCOB C MCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUI: MPU 3TOM
dbopmyHpoBaTh MpodIIeMy/3a1auy U TUIIOTE3Y YU4eOHOTO SKCIIEPUMEHTa, COOMPAThH
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYUIECTBJIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PM3HUECKUX BEIIUYUH, IIPU
TOM BBIOMpATh ONTUMAJBHBIA CIIOCOO W3MEPEHHs] M HCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEeI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH C UCIOIb30BAHUEM MPAMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHUPOBATH PpPE3yJbTaThI
MOJIYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BHJAE TaOMUI U TpaduKoB,
JIeNaTh BBIBOJIBI 110 PE3YJIHTATAM HCCIEIOBAHUS;

co0moaTh npaBuiia 0€30MacHOro TpyJa MPHU MPOBEICHUU HCCIEAOBAHUN B
paMKax y4yeOHOro OJKCIIEpUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM U MPOEKTHOMN
JESATENBbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1a00paTopHOro
000OpyI0BaHUS;

pemate pacu€THBIE 3aJaydl C SBHO 3aJaHHOW (PHU3UYECKOW MOMAEIBIO,
UCIOJIb3Ys (PU3HUYECKHE 3aKOHBI M MPUHLIUIIBI, HA OCHOBE aHAJIN3a yCIOBHS 3a1a4u



BBIOMPATh (PU3MUYECKYIO MOJIEIb, BBIJACHATh (QU3HUUYECKUE BEITUYUHBI U (HOPMYJIBI,
HeoOXoUMbIE i €€ pellIeHUs, MPOBOJIUTh PACUETHI U OIEHUBATH PEATBHOCTH
MOJIyYeHHOT'0 3HAaUeHUS (PU3NUECKOU BETMYNHBI;

peliaTh KaueCTBEHHBIE 3aJ/la4: BHICTPAUBATh JIOTUUYECKU HENPOTUBOPEUUBYIO
LEMOYKY pacCykXJCHUN C OMOpOM Ha HM3YUEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHe SBICHUS,

UCII0JIb30BaTh MPHU PEUICHUU YUEOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJISI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMd U MPEICTABICHUS
y4eOHOH W Hay4YHO-TIOMYJIApHOW WHGOPMAIUK, TOJYYCHHOW W3 Pa3IUIHBIX
MUCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTy4aeMyto HH()OPMAIIHIO;

OOBSICHATH MPUHIMIBI JCHUCTBUS MAaIllMH, TPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3inyarh YCIOBUS UX O€30MAaCHOTO UCIOJIL30BaHUs B MOBCEIHEBHOMN
KU3HM;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHCHHE IPOIECCOB OKPYXKAIOMIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCII0JI30BaTh TEOPETUUYECKUE 3HAHUS IO (PU3KKE B TOBCEAHEBHOM KU3HU IS
oOecrieyeHusi O€30MACHOCTU MpHU OOpallleHnu ¢ OpuOOpaMu U TEXHUYECKUMHU
YCTpPOMCTBaMH, ISl COXPAHEHHUS 3J0POBbsl U COOJIIOJIEHUS] HOPM 3KOJIOTUYECKOTO
TOBEJICHUS B OKPYXKAIOIIEH CpelIe;

pabotath B Tpynmne C BBIIOJHEHUEM pPA3IUYHBIX COIMAIBHBIX pOJIEH,
IJIAHUPOBaTh pabOTy TPYIIbI, pPalUOHAIBHO PpPACHpPEACNiaTh OO0S3aHHOCTU W
IJIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOU MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosimuecTBO 4yacos DJ1eKTPOHHBIE
(uudposbie)
Ne n/m HaumenoBanue pa3ie/ioB u TeM MPOrpaMmbl KonTpoibHbie IlpakTHyeckue o0pa3oBaTejbHbIE
Beero pa60T1>1 paﬁoTu pecypchl
Paznen 1. PU3UKA U METObl HAYUHOI'O IIO3HAHMSI
1.1 ®dusuka u MeTo, ay4YyHOTO MO3Ha 2 Bubmiorexa LIOK
. M3MKA U METO/IbI HAYYHOT'O ITO3HAHUS
8 i https://m.edsoo.ru/7f41bf72
Uroro no pazaery 2
Paznen 2. MEXAHUKA
bubmnoreka LIOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlumamica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHHUS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bF72
Hroro o pasaeny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYIIAPHO-KUHETUIECKON TEOPHH 9 1 Bubmuorexa HOK
https://m.edsoo0.ru/7f41bf72
bu6mmoreka IJOK
32 OCHOBEI TEPMOAHMHAMIIKIL 10 1 https://m.edso00.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEILECTBA. 5 Bbubnmorexa LJOK
' da30Bble TEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo pasaeny 24

Paznen 4. SJIEKTPOJAUNHAMUKA
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Bubnuoreka IJOK

4.1 1
dneKTpocTaThka 0 https://m.edsoo.ru/7f41bf72
1o ITocTosaHHbIM 2NeKTpUUecKUi TOK. TOKH B 1 Bu6moreka [IOK
' PasNUYHBIX Cpeax https://m.edso0.ru/7f41bf72
Hroro no pasgeny 22
PeszepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KUIACC

KoJsn4yecTBo 4acos DJ1eKTPOHHBIE
(mudposbie)
Beero paboThI padoTel pecypcol
Pazgen 1. 9JIEKTPOIUHAMMUKA
bub6mmoreka IJOK
1.1 MarsauTHOE 110J1€. DJIEKTPOMAarHuTHasg HHIYKIIUS 11 1 3
P e https://m.edsoo.ru/7f41c97c
Hroro o paszmeny 11
Paznen 2. KOJIEBAHHUS 1 BOJIHBI
bubmuoreka LIOK
M s}
2.1 €XaHUYECKHUE U SJICKTPOMATHUTHBIE KOJICOaHU 9 1 https://m.edsoo.ru/7f41c97¢
2.2 Mexanudeckue 1 3J€KTPOMArHUTHbIE BOJIHbI 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
bubmmoreka IJOK
2.3 (0] 10 3
frmia https://m.edsoo.ru/7f41c97c
Hroro o pasaeny 24

Pazgen 3. OCHOBbBI CIIEHHMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHU

N bubmmoreka [IOK
3.1 OCHOBBI cIENUAILHOM TEOPUH OTHOCUTCIIBHOCTH 4 1
https://m.edsoo.ru/7f41c97¢c
Hroro mo paszmeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
11 Sene AHTOBOI O 6 bu6mmoreka IJOK
. MEHTHI KBAHTOBOH OITHKHU
. https://m.edsoo.ru/7f41c97c
bu6 OK
4.2 Crtpoenue aroma 4 Hommorera L

https://m.edsoo.ru/7f41c97c
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butmoteka [IOK

43 ATOMHOE 51O > https://m.edsoo.ru/7f41c97c
HWroro mo pazaemy 15
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DNeMEeHTHI ACTPOHOMHUH U aCTPOU3NKH 7 ﬁggg%:iiiﬁﬁﬂ £41697¢
HWroro mo paszueny 7
Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

o1 Obobmaromtee ropToperite 4 Eﬁgijlfﬁﬁiﬁﬁnmngn
HUroro no pazueny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 10 [TPOTPAMME 68
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HOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KoJsn4yecTBO 4acos JeKTpoHHBIE HU(POBHIE
No Jlata oOpa3oBaTejibHbIE
/i Tema ypoka Beero KonrpoJnHeie IIpakTHyeckue n3yvenns pecypcsl
padoThI padoTsI
®usruka — Hayka o npupone. Hayunsie L Bbubmuoreka IIOK
METO/IBI IO3HAHUS OKPYKAIOIIEro MUpa https://m.edso0.ru/ff0c32e2
Ponbs 1 mecTo ¢usnku B popMupoBaHnn
COBPEMEHHOM Hay4YHON KapTUHBI MHUpPA, B 1 ﬁ;lt;ﬂl;llmel;a HOK/ﬁO 1366
S.//M.edso0.ru Cooe
MPaKTUYECKOMN AESITeIbHOCTH JII0ACH :
MexaHnuecKoe BUKEHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuoteka [IOK
nemkenust. [lepemernienne, CKOPOCTh, https://m.edsoo.ru/ff0c3508
yCKOpEHHE
PaBHOMEpHOE IPSAMONMHENHOE ABUKEHUE 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOIMHEHHOE L Bubnuorexa LJOK
JIBH)KCHUE https://m.edsoo.ru/ff0c372e
CBobOogHOE aieHne. Y ckopeHue 1 bubmuoteka [IOK
CBOOOIHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.
JIBr>KeHHEe MaTEpUAILHOM TOYKHU 110 1 bubmorexa [IOK
OKpYIRHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunnun otHocuTenbHOCTH [anunes. 1 buGmorexa LIOK

WHnepunanbHbIE CHCTEMBI OTCUETA.
ITepBblii 3akoH HploTOHA

https://m.edsoo.ru/ffOc3be8
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Macca tena. Cuna. [lpunnun

o Bbubmuoreka IIOK
9 Cynepno3uiuu cui. Bropoit' 3akon
https://m.edsoo.ru/ffOc3be8
HeroToHa /i1 MaTeprualbHOM TOYKH
10 Tpetuu 3akoH HerotoHa nms Bu6nunorexa LIOK
MaTepUaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
1 3akoH BceMUpHOTO TAroTeHus. Cuiia Bubmmoreka LIOK
TskecTH. [lepBast KOCMIYECKast CKOPOCTh https://m.edso00.ru/ff0c3d00
Bbubmuoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koapounuent tpenus. Cuna
bu6moreka IJOK
13 CONPOTHUBJICHUS NIPU ABUKCHUU TEJia B
https://m.edsoo.ru/ffOc3f76
JKUAKOCTH HITH Ta3e
[loctynarensHOE U BpariareabHOe
JOBWXCHHUEC a0COJIFOTHO TBEPAOIO TEIA. Buomuoreka HOK
14 MowmenTt cuisl. ITnedo cuisl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TEa
Nmnynbc MaTepuanbHON TOYKHU, CUCTEMBI
MaTepUAIbHBIX TOUYCK. IMITYIIbC CHITBI. Bu6nnoreka LIOK
15 3aKOoH COXpaHEHHs UMITYJIbCa. PeakTHBHOE https://m.edso00.ru/ff0c43d6
JIBUKCHHE
Pabora u MomHOCTh critbl. KuHetnueckas
o bubmuoreka LIOK
16 SHEprus MaTepuanbHOM' Touku. Teopema 00
o) https://m.edsoo.ru/ff0c4502
W3MEHEHUHN KUHETUYECKOU' YHEPTUU
17 [MorenuunanbHas sHeprus. [loTeHIManbHas Bbubnuoreka [IOK

SHEPrust ynpyro aeopMHUpoOBaHHON
NPY>KUHBI.
[lorenunanbHas HEprus Teaa BOMM3u

TTOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ff0c461a
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18

HOTQHI_II/IaJ'II:HBIC 1 HCIIOTCHIIUAJIbHBIC
cuibl. CBS3b pa6OTI)I HCIMOTCHIMAJIbHBIX
CHJI C UISMCHCHHUEM MEXaHNUYCCKOU DHEPTHUHU
CHCTEMBI Tell. 3aKOH COXpaHCHUMA

MEXaHUYEeCKOU"' SHEPTruu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopartopHnas pabora «MccnenoBanme
CBSI3U pabOTHI CHITBI C K3MECHECHHEM
MEXaHUYECKOW PHEPTHHU Tella Ha IPUMepe

PaCTAXKCHUA PE3UHOBOI'O KI'yTa»

20

KonTtponbsnas pabora o Teme
«Kunemartuka. JluHaMuka. 3aKOHBI

COXpaHCHHUA B MEXAaHHUKE»

Bbubmnuoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJNIOKEHUS MOJIEKYIIAPHO-
KHHETH4YecKoil Teopun. bpoyHoBckoe

nBwkeHue. JAuddy3usa

Bu6muoreka IJOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxTrep ABMKEHUS U B3aUMOACHCTBUS
YaCTHUII BemecTBa. MOIeNN CTPOSHHS Ta30B,

)KHZ[KOCTCﬁ u TBép,I[BIX TCI

23

Macca monekyn. KonmuyecTBo BemiecTsa.
[ocTosuuas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa u e€
u3mepenue. lllkana remneparyp Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde
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https://m.edsoo.ru/ff0c4fde

AOGcouoTHast TeMIeparypa Kak Mepa

CpeHEel KUHETUYECKOW 3HEPTUU JBUKECHUS]

Bubnuoreka [JOK

26
MOJIEKYIT. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knamneiipona
27 3akoH JlanpToHa. ['a30BEIC 3aKOHBI
Jlaboparopnas pabora «MccnenoBanue
28 3aBUCHUMOCTH MEXKIY MapaMeTpamu
COCTOSTHUSI Pa3pPEKESHHOTO Ta3ay
29 W3onpoiiecchl B HCaIbHOM ra3e U ux Bu6mmorexa LIOK
rpadudeckoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHSsIs1 S3HEPTUS TEPMOAUHAMUYESCKOM
CHCTEMBI B CIIOCOOBI €' N3MEHEHUS.
Bbubmuoreka LIOK
30 KonuuecTBo TemioTsl u pabora.
https://m.edso0.ru/ff0c5952
BHyTpeHHSS1 9HEPTUs 0JHOATOMHOI'O
UJICAJILHOTO Ta3a
Bbubmuoreka LIOK
31 B
WAL TeIDIONEpeath https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIIOEMKOCTD BEIECTBA.
Bu6nuoreka [JOK
32 KonmuuecTBO TEIIOTH MPH TEIIoNEpeaue.
. https://m.edsoo.ru/ff0c5c36
AnnabaTHBIN TIpoIIecc
ITepBrlii 3aKOH TEPMOJUHAMUKHU U €T0 Bu6nuorexa [IOK
33
MPUMEHEHHUE K H30IPOoIeccam https://m.edsoo.ru/ffOchefc
24 HeoOpaTtuMocTh poIeccoB B IPUPOJIE. Bu6nuorexa LIOK
Bropoii 3aK0H TepMOAMHAMUKH https://m.edsoo.ruff0c6230
- punnun aeiicreus u KI1J[ TermnoBoi Bu6nuorexa [IOK
MAIluHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1J
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DKoJorHYecKre mpoOIeMbl

37
TEIIOPHEPT € THKH
- Oo6o06matonmii ypok «MouieKkynspHas bubauoreka LJOK
¢dusnka. OCHOBBI TEPMOAMHAMUKID https://m.eds00.ru/ff0c6938
KonTtponpsnas pabora o Teme
39 «MonekysapHas gusnka. OCHOBBI bubmorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
10 [MapooOpa3zoBaHue U KOHICHCAIIHSI. bubmmotexa [IOK
HcnapeHue v KATICHHE https://m.edso00.ru/ff0c63b6
m AOCONIOTHAsI U OTHOCHUTEJIbHAS BIAYKHOCTh Bu6nuoreka [JOK
BO31yxa. HachleHHbli nap https://m.edso0.ru/ff0c64d8
TBepaoe teno. Kpucrannuueckue u
1 amMopQHbIe Tena. AHU30TPOINHS CBOUCTB Bubnuorexa LJOK
KPUCTAIUIOB. JKHIKHE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalibl
[InaBieHne U KpUCTAIIA3AIHSL.
Bu6nuoreka [JOK
43 Y nenpHas TEMJIOTA TUIABICHHUS.
https://m.edsoo.ru/ff0c6708
CyOmumarus
Bbubauoreka LIOK
44 b% 0
PABHCHHE TEIIOBOTO baarca https://m.eds00.ru/ff0c6820
45 DNeKTpu3aius Tei. IIEKTPUUESCKUM 3apsil. bubnuoreka ITOK
JIBa BH/Ia SIEKTPUYECKUX 3aPSI/IOB https://m.edsoo.ru/ffOc6bcc
ITpoBOAHMKH, TUIIEKTPUKHU U
Bbu6nuoreka [JOK
46 MOJYNPOBOAHUKH. 3aKOH COXpaHEHUS
https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsizia
47 BzaumopeiictBue 3apsaoB. 3akoH Kymona. Bubmmoreka ITOK

To4deuHbli 3EKTPUIECKUH 3aPsia

https://m.edsoo.ru/ffOc6ced
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HaHpH)KeHHOCTI) SJICKTPHUYCCKOT'O ITOJIA.

Bbubmuoreka LIOK
48 [TpuHOUT CYyNIEepITO3UITUH SIEKTPUIECKIX
https://m.edsoo.ru/ff0c6df2
nosied. JInHIYM HanpsYKEHHOCTH
49 Pabora cun OJICKTPOCTATUYCCKOI'O ITO0JIA. Buomuoreka HOK
[Morenuman. PasHocTh MOTEHIIMATIOB https://m.edsoo.ru/ffOc6f00
[IpoBoAHVKH 1 AUAIEKTPUKHU B
Bbu6moreka IJOK
50 ANEKTPOCTATHIECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTb
51 3 K Bubmorexa [JOK
neKTpoeMKocTh. KoHneHcaTo
p P https://m.edsoo.ru/ff0c7126
59 SﬂeKTpOCMKOCTB IIJIOCKOI'O KOHJACHCATOopa. Bubmmoreka ]_[OK
DHeprust 3apspKeHHOTO KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
- JlaGoparopnas pabota "H3mepenue
3JIEKTPOEMKOCTH KOHJeHcaTopa"
[Ipunun geicTBUs U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOTMPOBAJIEHOTO
amnmapata, CTpyHHOTO IIpUHTEpA.
DneKTpocTaTudecKas 3aiunTa. 3a3eMIeHHe
AIIEKTPOTPHOOPOB
DIIEKTPUYECKUN TOK, YCIOBUS €r0
cymectBoBanwmsl. [TocTostHABIN TOK. Crna
55 Toka. HampsixeHue.

Conpotunenue. 3akon OMa aj1s y4acTka
nemnu



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

56

[TocnenoBatensHOE, NapayIeabHOE,
CMEIIaHHOE COeIUHEHHE IIPOBOJHUKOB.
Jlaboparopnas pabora «M3ydenune

CMCIHIAHHOT'0 COCAUHCHUS PE3UCTOPOBY

Bbu6moreka IJOK
https://m.edsoo.ru/ff0c74f0

57

Pabora u MOIITHOCTD 3JICKTPHUYCCKOT'O TOKA.

3akon J[xoymnsa-Jlenma

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 7151 TOJTHOM (3aMKHYTOH )
anexkTpudeckoit nenu. Koporkoe
3ambIkanue. JlaboparopHas paboTa
«M3mepenne D/IC ncToyHMKA TOKA U €T0

BHYTPCHHETO COIIPOTUBJICHUS

bubnuoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAS TPOBOANMOCTE TBEPABIX
METAJIOB. 3aBUCHMOCTh CONPOTUBIICHUS
METAJJIOB OT TEMITEPATYPHI.
CBepXIIPOBOIUMOCTH

60

DNEeKTPUUYECKUM TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoaHUKH, UX COOCTBEHHAs U

IprUMecHas IpoBoaAnMocTh. CBoHCTBA
p—n-nepexona. IlomynpoBoaHUKOBBIE
MpHOOPHI

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c84ae

62

DNeKTpuYecKuil TOK B pacTBOpax U
pacriaBax 3J1eKTPOJIUTOB.
DNEKTPONUTHIECKAS TUCCOITUAIIHS.

DIIEKTpOIn3

bubmuoreka LIOK
https://m.edsoo.ru/ff0c82ba

63

QHCKTpI/I‘IeCKI/II/I TOK B rasax.
CaMOCTOSTEIIBHBIN ¥ HECAMOCTOSTCIILHBIN

paspsan. Monnus. [lna3zma

Bubmuoreka LIOK
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
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DJeKTpUUECcKre MPUOOPhI U YCTPOHUCTBA U

64 WX MPaKTHYECKOe MpuMeHeHue. [IpaBua 1 bubmorexa [IOK

XK Be300aCHOCTH https://m.edsoo.ru/ff0c86fc
. Bbubmnuoreka LIOK

65 O6o0maronuii ypox « IEKTPOIHHAMUKAY 1 https://m.edsoo.ru/Ffoc88be
KoHuTtponsHas pabota o Teme
«OnekrpocraTuka. [TocTosHHBII Bu6mmorexa LIOK

66 JIIEKTPUIECKUH TOK. TOKH B Pa3THYHBIX 1 https://m.edsoo.ru/ff0c8a8a
cpemax»
PeseprubIii ypok. KonTponbHas pabora mo Bu6nnorexa [IOK

67 Teme "DiekTpoauHaMuka” ! https://m.edsoo.ru/ff0c8c56
PeseprHblii ypok. O000IIar0NuUil ypoK 1o bubnmuoteka [IOK

68 Temam 10 kracca ! https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME



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 KJIACC

KoaunuecTBO 4acoB

DIeKTPOHHbBbIE HU(PPOBbIE

o0pa3oBaTeJIbHbIE
Ne Hara
Tema ypoxa KonTpoabHbie IIpakTH4eckue pecypceel
n/n Bceero H3Y4YeHUs
padoThl padoThl
[TocTostHHBIE MAarHUTHI 1 HX
B3aMMO/IeiicTBHE. MarHUTHOE MoJIe. 1 Bub6mmoreka LIOK
BekTop MarHuTHON WHAYKITHY. JIMHAM https://m.edsoo.ru/ff0c9778
MarHMTHOW MHAYKIIUU
MarsuTHOE 110J1€ IPOBOJIHUKA C TOKOM.
O Dperera. 1 bubnuorexa [JOK
. https://m.edsoo.ru/ff0c98fe
B3aumojeiicTBre TPOBOTHUKOB C TOKOM
JlabopartopHas pabota «/3yuenue 1 L Bu6nnoreka LIOK
MArHUTHOTO IOJISI KATYIIKH ¢ TOKOMY https://m.edsoo.ru/ff0c98fe
JeiicTBUE MarHUTHOI'O NOJISI HA IPOBOJHHUK
¢ Tokom. Cmta Amriepa. JlabopaTopHas Bub6mmorexa LIOK
. 1 1

pabora «HccimenoBanne IeiCTBIS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOT'O MarHuTa Ha PaMKy C TOKOM)
JlericTBuE MarHUTHOTO MOJIS Ha

Bbu6nuoreka IJOK
JIBIOKYIIYIOCS 3apsDKeHHYF0 dactuiy. Crna 1

https://m.edsoo.ru/ff0c9df4
Jlopenma. Pabota cunbl Jlopenia
DnekTpoMarHuTHas HHAYKIUA. [IoTok

1

BEKTOpa MarHUTHOU HHAYKIwH. DJ[C
WHIYKIIUU. 3aKOH 3IEKTPOMAarHUTHOM
unaykiuu Oapanes



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

JlabopatopHas pabota «MccnenoBanue

ABJICHUA 3H€KTp0MaFHHTHOﬁ WHAOYKIIAN

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBNEHHE CAMOMHAYKIIUH.
O/1C camonHAYKIUHU. DHEPIrUs
MAarHUTHOTO MOJISl KATYIIKH C TOKOM.

OJeKTpOMarHUTHOE MOJIe

buomuorexa IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpONUCTBA U UX
IIPUMEHEHUE: TIOCTOSHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, 3J1EKTPOIBUTATENb,
YCKOPHUTEIU 3JIEMEHTAPHBIX YaCTHUIL,

HWHAYKIIUOHHAA ICYb

10

O6o6maromnmii ypox «MarauTHOE ToJe.
DJeKTpoMarHuTHAs HHAYKIHS)

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

11

KonrtponbHas pabora no reme «MarHutHoe
IoJIe.

3J'I€K’I‘p0MaFHI/ITHa$I HWHAYKIUS»

bubmuoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBo0OoHbIe Mexannueckue Kojeoauus. I
apMOHHUYECKUE KOJIeOaHus. Y paBHEHUE
rapMoHHUYeCcKuX Konebanuil. [IpeBparienuve

SHEPTHUH

bubmuoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopatopHas pabota «MccnenoBanue
3aBHCHMOCTH TIEPHO/Ia MAITBIX KOJIeOaHUI
rpy3a Ha HUTH OT JUTHHBI HUTH ¥ MacChI

rpy3a»

14

KonebarensupiM KOHTYp. CBOOOTHBIC
ANIEKTPOMArHUTHBIE KOJIEOaHHs B
UAeaIbHOM KOJIeOATEIbHOM KOHTYpE.
AHaIOTUs MEXTY MEXaHUIECKHMH U

SJICKTPOMAariuTHBIMHA KoJIeOaHHAMU

Bub6nuoreka [JOK
https://m.edsoo.ru/ffOcb820



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

15

®opmyna ToMcoHa. 3aKOH COXPaHEHHUS
SHEPTHUH B HICATFHOM KOIe0aTeTbHOM

KOHTYpe

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrapienue o 3aTyXarOUux
Kose0aHusX. BeIHYXIeHHbIE
MexaHudeckue konebanus. Pesonanc.
BLIHY)KIIGHHBIG QJICKTPOMArHuTHBLIC

KoJIeOaHus

Bbu6mmoreka IJOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbM TOK. CHHYCOUJATbHBIH
[IEPEMEHHBIM TOK. MOIIIHOCTh
MIEPEMEHHOr0 TOKa. AMIUIUTYTHOE U
JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U

HaIpsKCHUA

bubmuoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IpousBoacTso, nepenaya

1 IOoTpeOIeHNE AIIEKTPUIECKON SHEPTHH

19

YcTpoiicTBO U MPAKTUUECKOE TPUMEHEHUE

3JIEKTPUIECKOTO 3BOHKA, TeHEepaTopa
MEPEMEHHOTO TOKA, JINHUN

QJICKTponepeaavd

bubmuorexa IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKHU ITPpU ITPOU3BOJACTBE

anexkTposHepruu. Kynsrypa
HCTIONBb30BaHMS HJIEKTPOIHEPTHU B
[IOBCEIHEBHOMKU3HU

21

MexaHuuecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopoctsb
pacnpocTpaHeHHs U JAJIMHA BOJIHBI.

HonepeqHHe 1 IIPOAOJIbHBIC BOJIHBI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKa

Bbu6nmoreka IJOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

QHCKTPOMBFHI/ITHLIC BOJIHBI, UX CBOICTBaA U

bu6nuoreka [IOK
23 ckopocTb. [lIkana 3JeKTpOMarHUTHBIX
https://m.edsoo.ru/ffOccfe0
BOJIH
2 HpI/IHHI/IHBI PagruoCBA3U U TCICBUICHUS.
4 PasBurtue cpencts cBs3u. Pamunonokanms
” KonTponbnas padora «Konebanus u Bu6mmoreka LIOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpsmonuHeitHOe paclipoCTpaHEeHUE CBETA B
N N bubmmoreka [JOK
26 OJTHOPOJTHOM cpenie. ToYeUHBIN HCTOYHUK
https://m.edsoo.ru/ff0cd350
ceta. JIyu cBera
Otpaxenne cBeTa. 3aKOHBI OTPAKEHHUS
\ bubnuoteka LIOK
27 cgeta. [locTpoenne n3zo0pakeHNN' B
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaiie
IIpenomnenue cBera. [losiHOE BHYyTpEeHHEE
bu6mmoreka IJOK
28 otrpaxkeHue. [IpeenbHBIN YTOI ITOIHOTO
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHHS
29 JlabopatopHas padota «M3mepenue Bubnuoreka [IOK
MTOKA3aTelIs MPEIIOMIICHHS CTEKIIa) I0KA3aTes [IPeIOMICHNUS
CTEKIIa»
JIunzel. [TocTpoenue nzobpaxeHuil B
. Bbu6mmoreka IJOK
30 nuH3e. DopMyria TOHKOM JTUH3BL.
https://m.edsoo.ru/ffOcdd1e
YBenuueHue TUH3bI
31 JlaboparopHast paborta «MccrienoBanue

CBOMCTB N300pa)KEHUH B JTHMH3AX)



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/ff0cdd1e

Hucnepcus ceeta. CI0XHBIA COCTaB

32 6enoro cBera. Liser. JlJaboparophnas pabota
«Habnronenue aucnepcuu cBeTay

23 Wntepdepennus ceera. Audpakums cera. Bbu6mumotexa IIOK
Judpakimronnas pemeéTka https://m.edsoo.ru/ff0ced22

34 [TonepeyHOCTH CBETOBBIX BOJIH. Bubmorexa [JOK
TMonstpu3zariust cBeTa https://m.edsoo.ru/ffOcf02e
OnTudeckre mpuOOpPHl M YCTPOUCTBA U

35 yCIIOBUS X 0€30MacHOro MPUMEHEHUS
I'paHHIIBI IPUMEHUMOCTH KIIACCUIECKOM

36 MexaHUKH. [locTynaTel cienuanbsHOM bubmorexa LOK
TeOpHH OTHOCHTEIbHOCTH https://m.edso0.ru/ff0cf862
OTHOCHUTENFHOCTD OJTHOBPEMEHHOCTH.

37 3aMeieHE BpEMEHHU B COKpAIllCHHE bubmorexa LOK
JR— https://m.edsoo.ru/ffOcfa42
DHeprus ¥ UMIYJbC PEIITUBUCTCKOH

38 yactuibl. CBSI3b Macchl ¢ 3HEprHed 1 buGnuorexa IIOK
HMITYJTCOM. DHEpIUA HOKOA https://m.edso0.ru/ffOcfc68

39 bubmoreka IIOK
KOHTponLHaf{ pabota «Onrruka. OCHOBBI https://m.eds0o.ru/ffocf6f0
CTHEIUAILHON TEOPUH OTHOCUTEILHOCTI

10 ®oronsl. Popmyna [Inanka. DHeprus u Bbu6mmotexa LIOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6

" OTkpbITHE U UcclieoBanue GhorodddexTa. Bu6anoreka LIOK
Omeitel A. T'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTorhexTa. YpaBHEeHHE

42 OunmtenHa 1t porodddexra. «KpacHas bubmorexa LOK

rparuta» ¢potodddexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

Hanenue cera. OnbiThl 1. H. JIeOenera.

bubmuoreka LIOK

43 XHUMHUYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuveckne ycTpONUCTBA U MPAKTHYECKOE

44 npuMeHeHue: GpoTosnemMeHT, GoToIaTIHK,
COJIHEeUHast barapes, CBETOINO

" Pemenne Usazlaq 10 TeMe «DJIECMEHTBI Bu6inorexa LIOK
KBAHTOBOW ONTHKU» https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OTBITEI

46 Pesepdopna mo paccesiHuro a-4acTuil. bubmmorexa LIOK
ITnaneTapHas Moenb aToma https://m.edsoo.ru/ff0d091a

Bubnuorexa [IOK

4 Hoerynarst bopa https://m.edscl)_f).ru/fdeOafa
W3nydenne u moromenne GOTOHOB MTPH

48 MIepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUH Bubmiorexa HOK
1a ipyroii. BIib CTIEKTpOB https://m.edsoo.ruffOdOafa

49 BomHoBble cBOMCTBA yacThIl. BOmHEI 1€ bubnuoreka [JOK
Bpomis. KopryckysapHOBOTHOBOI https://m.edsoo.ru/ff0d0Oca8
nyanu3M. CIIOHTaHHOE M BBIHYXJICHHOE
U3ITyYCHHE
OTKpBITHE PAIUOAKTUBHOCTHU. OTIBITHI

50 Pesepdopmaa mo onpeesieHuIo cocraBa bubmorexa LHOK
PAHOAKTHBHOLO W3y HeHH https://m.edsoo.ru/ff0d0fd2
CeowuctBa anba-, bera-, ramma-

51 M3ITydeHusl. BiusiHue paarioakKTHBHOCTH Ha

JKHMBBIC OPraHNU3Mbl



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpBITHE TPOTOHA U HEUTPOHA.
W3zoTomnel. Anbda-pacna. DIEKTPOHHBINH'H
MO3UTPOHHBIN OeTa- pacha.

FaMMa-I/BJ'IyLIeHI/Ie

bubmuorexa IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsi3M HYKJIOHOB B siipe. SlnepHbie
peakuuu. Anepusn peaxtop. [Ipobnemsr,
MIEPCTIEKTUBHI, SKOJIOTHUYECKHE ACTIEKTHI

SANIEPHOH SHEPTETHKH

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTHILBI. OTKpBITHE
MMO3UTPOHA. MeTobI HAOIIOIEHUS U
perucTpanry 3JIeMEeHTapHbIX YACTHLI.
Kpyrnsiii cron «®yHnaMeHTalbHbIE
B3aumoaencTBus. EnnHcTBO Pusnyeckon

KapTUHBI MUPaA»

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nHoro Heba. Co3Be3nus, sipKue
3BE3/IbI, IJIAHETHI, UX BUJIMMOE JIBHIKCHHE.

CoiHeuHas cucTeMa

56

Counnne. ConHeyHass akKTUBHOCTD.
UcTtouynnk sneprun ConHIa 1 3Be371

o7

3Be311bl, UX OCHOBHBIC XapaKTEPUCTUKHU.
3Be3/b! TIIaBHOU MOCIIEI0BATEILHOCTH.
BuyTpennee cTpoeHue 3Be3/1.
CoBpeMeHHBIE MTPEICTABICHUS O
MIPOUCXOXKJICHUU U 3Botonnu ComHIA U

3BE3

58

Mineussiu [TyTs — Hama ["anakTuka.
[Tonoxxenue u nuxenne ConHua B
lNanaxTuke. I'anaktuku. YepHble IbIpbI B

AApax raJlakKTuK



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

59

Bcenennas. Pazberanne rajJakTuk.
Teopus bonpuioro B3psIBa.
PenukroBoe uznydyeHue.
MeraranakTuka

60

Hepemennslie npobiaeMbl aCTpOHOMUHN

61

KontponbsHas pabora «JIeMEHTHI

ACTPOHOMUH M aCTPOPUIUKI

62

O6o06matonuii ypok. Ponb ¢puzuku u
aCTPOHOMHUH B SKOHOMHUYECKOH,
TEXHOJIOTMYSCKOM, COIMAILHON U

ITUYECKOH cepax AesTeIbHOCTH YeTI0BeKa

63

O6o0maronmii ypok. Ponb u Mmecto ¢puznkn
Y aCTPOHOMHHU B COBPEMEHHON HAy4YHOH

KapTHHE MUpa

(uzngecko Teopun B HOpMHUPOBAHUU
MIPEACTABICHUHA 0 GU3NICCKON KapTHHE

MUpa

65

O6o6maronmii ypok. Mecto puznueckoit
KapTHHBI MEpPa B 00IIEM psITy
COBPEMEHHBIX €CTECTBEHHOHAYYHBIX

MPEeJICTaBJICHUI O IPUPOJIE

66

PesepBHBIii ypok. MarHuTHOE MoJie.

DNIeKTpOMarHATHAS WHIYKITHSI

67

PeseprubIii ypok. Ontruka. OCHOBEI

CHeHI/IaJII)HOI\/'I TCOPUN OTHOCUTCIIbHOCTHU

68

Pesepubiii ypok. KBantoBas ¢usuka.

DJIeMEHTHI aCTPOHOMHU U acCTPO(HU3UKH

Bbu6nmoreka IJOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1 .®wuswuka, 10 kmace/ I'. 4. Msxumes, b. b. Byxosnes, H. H. Cotckuid,
OO011ecTBO ¢ OTPAaHUUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY;
AknpoHepHoe o01iecTBo «M31aTenbecTBO
«ITpocemenue»
2 .Ousuka, 11 knacc/ I'. 5. Mskumes, b. b. byxosues, H. H. Cotckuii,
OO0111ecTBO C OTPAHUUCHHOM OTBETCTBEHHOCTHIO «J[PODAY;
Axk1monepHoe o6miectBo «M3narenscTBo
«IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI J1JI1 YUUTEJIA
10 kaacc

1. Ilporpamma kypca ¢usuku 11t 10—11 xmaccos. bazossiit yposens (I'. f.
Msxkumes, b. b. byxosues, H. H. Cotckuit)

2. YMK «®wusuka. 10 knacc. bazoBsiif ypoBeHb»

3. ®usuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsiHoB).

4. dwuzuka. 10 kacc. ba3oBsiil ypoBeHb. MeTouueckoe nocodue (aBTop B.
A. KacbsHOB).

5. ®usuka. 10—11 knaccel. ba3oBsiit ypoBeHs. TeTpanp s 1a00paTOPHBIX
pab6ort (aBTophl B. A. KacesroB, B. A. KopoBun).

6. dwusuka. 10 xmacc. lunaktudeckue KapTouku-3aaanus (aBTopsl M. A.
VYmakos, K. M. Ymakos).

11 kaacc

1. ®uzuka. 11 knacc. ba3zoBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxeHueM (aBtop T. 1. Msikuies).

2. bakanwumna, JI.I1. Coopnuk 3aaau nmo pusuxe. 10-11 xmacc / JLIL.
bakanuna, B.E. benonyukus. - M.: IIpocsemenue, 2017.

3. ®uzuka. 10—11 kiaccel. ba3zoBeiii ypoBeHb. TeTpasas AJist 1a0OpaTOPHBIX
pa6ort (aBTopsl B. A. KacesiHos, B. A. KopoBun).

4. ®uzuka. 10—11 kimaccel. ba3zoBslii ypoBeHb. Kommuiekt tetpaneit ais
KOHTPOJBHBIX paboT (aBTOphl B. A. Kacesnos, U. B. Urpsimios).

5. ®wusuka. 11 knace. lugaktuueckrue KapTouKu-3aaanus (aBTopsl M. A.
VYmakos, K. M. Ymakos).

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HMHTEPHET

1. http://nsportal.ru - cormanbHas ceTh paOOTHUKOB 00pa30BaHUSI.

2. http://markx.narod.ru/pic/ - ¢pusuka B mkose.


http://nsportal.ru/
http://markx.narod.ru/pic/

3. http://festival.1september.ru/articles/ - pecTuBamp negarornyeckux UacH
«OTKpBITBIN YPOK».

4. http://lwww.fizika.ru/ - caiit s yuureneit Gpu3nku v X y4CHHKOB.

5. http://www.physics.ru/ - maTepuassl o pusuke.
6. www . ege .edu.ru - uadopmannonnsii mopran EI'D.



http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

